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PREFACE,
 

The Office of International Cooperation and Development (OXCD) of
the U.S. Department of Agriculture, 
under an agreement with the
Pakistan Mission of 
the U.S. Agency for International Development, has completed a 
study of the total oilseeds sector of
Pakistan 
for the Government of Pakistan's 
Oilseeds Dovelopment
Board. 
 The study has involved seven technical teams and a total
of 
 24 individual consultants. 
 These tecfAical teams addressed
the following topics: 
 Research; Productimn; Alternative Crops;
Domestic Markets and Trfde; Oilseed Storage, Processing, andDistribution; Poultry and-Livestock Production and Marketing; and 
Policy and Organization.
 

This summary report is a synthesis of 30 separate reports written
by the technical teams. It 
was prepared by the oilseeds consoli
dation 
team after assessing the findings and recommendations of
the technical teams and reviewing the drastic changes 
in the
world 
 edible oils market since the technical reports 
were completed. 
 It presents an action plan that is realistic and usable
by decision makers in the Government and the private 
sector. The
report deals specifically with oilseed pricing policy and organization, oilseed markets, edible oil 
imports, oilseed processing,
oilseed production and researchv 
 and the utilization of oilseed

meal 
for poultry and livestock.
 

The summary is divided into six parts. 
 The first section offers
 a 
 brief overview of the consolidation team's 
major conclusions
and recommendations. Section II. reviews the currenL edible oils
situation. Section IXI. 
 assesses the availability of resources
for edible oils production. Section IV. 
 offers a comprehensive

edible oils strategy, including a new marketing policy. 
Section
V. 
 analyzes the implications of one of the proposed new policy's

major points, increased vegetable ghee prices. 
Finally, Section
VI. describes long-term programs that the GOP should consider in
conjunction with the policy recommendations.
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I. 	 SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
 

A. 	 The Problem and the Potential
 

Vegetable oils are Pakistan's largest single food 
import. With consumer demand steadily increasing at seven per
cent a year, and with domestic production stagnant, the vegetable 
oil problem in Pakistan has reached crisis proportions. Unlzss 
bold action is taken now, by 1985 Pakistan will be faced with an 
edible oil import bill of $639 million, at currerot prices. The 
major conclusions af the oilseeds sector study are: 

That, this crisis can be overcome by immediate and
 
strong action on the part of the Government of Pakistan
 
because the basic resources are available for the suc
cessful long-term development oF a viable oilseeds
 
industry and increasing self reliance in edible oil
 
production;
 

That, in both the short term and the long term, the
 
prerequisite for a substantial and sustained increase
 
in the production of oilseeds and ediblo oil in
 
Pakistan is a free and competitive market which har
nesses the energies of the private sector as the major
 
engine o change; and
 

That no major change in government organization is
 
required, although the role of the Shee Corporation
 
should be altered.
 

B. 	 Policy Actions Recommwndad
 

In order to reduce increasing dependence on costly
 
imported oil, improve the efficiency of oil refining and oilseed
 
crushing, and increase oilseed production, the following policy
 
actions are recommended:
 

Any private firm .or government agency should be free to
 
import oil.
 

The importers should be required to sell oil to any
 
refinery at fixed, uniform prices that are tied to the
 
retail price of vegetable Vhee.
 

Any refinery should be free to import oil directly, buy
 
from an importer, or buy from a domestic oilseed
 
crusher.
 

The retail price of vegetable ghee should be allowed to
 
rise to the Indian border price, which currently is at
 
least Rs 15 per kil 1ram.
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The current price support Ievels for dombstic oilseed
 
production should be maintained as a price vacurity

floor for farmars.
 

- All firms in the ediblw oil sector should be free to 
earn normal processing and marketing margins. 

The GOP should implement its policy of dmnationaliza
tion and deregulation in thR ediblo oil processing 
sector and encourage new comptition by private oilsead 
crushers and oil re-iners. 

C1 Implications of Higher Vegetable he Pre 

The depressed real price of vagetable ghew is impeding
the domestic production of edible oil. It muat be Increased 
before the proposed free market can operate effectively. A 
decision to increase the price of ghee to the Indian border price
would be a bold and difficult decisiong but the benefits to the
 
nation would be great. Compared with maintaining the current
 
price, an increase to Rs 15 now would result in.
 

A six 
 percent decrea.se in total edible vegetable oil
 
consumption, but a 61 percent jncrease in liquid cook
ing oil. consumption;
 

and, within three years,
 

- A .0 percent increase in domestic oil production;
 

- Annual foreign exchange savings of $392 million; 

- 30,000 additional man-years of employment. 

D. Government Programs
 

The recommended government programs generally need only
 
to be refocused or strengthened. Their success is largely depen
dent upon a stronger free market system. If prices and market
 
restrictions remain unchanged, these programs will continue to be
 
ineffectual. Conversely, 
the gains of the free market strategy

will be lost over time without the support of effective long-run
 
government oilseeds programs. The key proposed programg are 
in
 
the areas of:
 

-- Crop Production and Research 

- Animal and Poultry Feed 

- Poultry 

- Livestock 
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11. BACKGROUND
 

A. The Current Situation
 

The vegetable oil problem in Pakistan has assumed

crisis proportions. 
 Spurred by rising incomes and a declining

real price for vegetable ghee (vanaspati), edible oil consumption

has increased about seven percent per year during the 

decade. Consumption of vegetable ghee and liquid cooking oil 

past
 
has


risen 
from about 400,000 tons in 1973 to about 8009000 tons in 
1982. (Figure 1.) 

During this same period, domestic oil production has increased at
 
an annual 
rate of two percent. The availability of edible oil

from the major crops of cotton and rape seed has been erratic.

Much of 
 the slight increase in oil production fas come from
 
sesame and from non-traditional crops such 
as sunflowers and
 
soybeans.
 

To overcome the growing gap between production and consumption,

during the last decade, edible vegetable oil imports increased
 
almost twofold to 500,000 tons in 
1982. Foreign exchange costs
 
increased from $31 
million in 1973 to an estimated $224 million
 
in 1982. During the past decade, Pakistan's imported edible oils
 
cost about $1.5 billion.
 

Figure 1. Pakistan's Edible Vegetable Oil Consumption, 1973-1982
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The world edible oils market has become 
increasingly unstable
during the last decade and Pakistan's balance of payments problemhas been Further- aggravated by this trend. During the last six

months, the average price of imported oil has almost doubled and 
may reach $600 per ton for 1983. (Figure 2.) 

If the current edible oils policy does not aundergo fundamentalreformulation, these trends will continue, or even accelerate, 
because:
 

Consumption will continue to outpace production 
growth

if the real price of ghee and cooking oil continues to
 
decline. 

Domestic edible oil production will remain stagnant

because 
of the adverse affects of price controls and
 
government restrictions on private processing firms.
 

The current program for traditional and non-traditional
 
oilseeds is ineffective.
 

International edible 
oil prices are unstable and the
 
average price will increase over the long term.
 

Figure 2. Pakistan Average Imported Edible Oil 
Prices, 1973-1983
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As a result, unless bold action im taken now. by 1935 Pakistan
 
will :be faced with an edible oil import bill of $639 millioai,
 
even at current prices. Table 1. summarizes the past, present
 
and future situations under these conditions.
 

Table 1. The Edible Oil Consumption-Production 6ap 

Domestic Foreign

Consumption Production Imports Exchange Cost
 

PEriod ('000 MT) ('000 MTL O00T) _0__Million) 

1973/74 414 244 170 63
 
1982/83 861 299 562 224 
1985/86 1,175 852 639
 
Source: IBRD and OICD/USAID estimate% assuming current policies.
 

Consumption includes vegetable ghee, liquid cooking oil,
 
and a small amount of edible oil for industrial use.
 

B. Current Marketing Problems
 

Two specific marketing problems have created most of
 
Fakistan's high edible oil import dependence: (1) edible oil
 
price controls and (2) government domination of the oil process
ing industry. They have reduced necessary private sector incen
tives and contributed to sector-wide stagnation and inefficiency.
 

Edible Oils Price Controls
 

Price controls have kept vegetable ghee prices artificially low,
 
compared to other staple foods. The retail price of vegetable

ghee has been held constant since 1979/80. If the Government had
 
allowed the price to rise with the consumer price index for food,
 
the present price would be about Rs 14.7 per kg. In fact, real
 
ghee prices hav declined for over a decade. If the present
 
price was inflation-adjusted for this period, the resulting price
 
would be considerably higher than Rs 15.
 

Between 1978 and 1982, wholesale sugar prices increased 63 per
cent, and wheit increased 38 percent, while vegetable ghee
 
increased only 7 percent. Since wholesale prices of most staple
 
foods increased faster than vegetable ghee, farmers have found
 
oilseeds less attractive than other crops.
 

During the last decade, both sugarcane and wheat farmgate prices

generally followed wholesale price increases, leading to more 
than a 50 percent increase in production. Just as oilseed prices 
lagged behind wheat and sugar price changes, oilseed production 
also lagged far behind wheat and sugar production. 
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Price controls have also created a potentially dangerous rela
tionship between the prices of vegetable oil in Pakistan and in
 
India. The current retail price of vegetable ghee in India is at
 
least Rs (Pakistan) 15 per kilogram, or about 40 percent higher

than Pakistan's price of Rs 10.7 per kilogram. 
 This disparity

between the price of 
a major staple food in neighboring countries
 
is ironic because Pakistani farmers have no price incentive 
to
 
produce for the local market, which faces an enormous imported

oil bill, but 
 are not free to produce for the more lucrative
 
Indian market. Oil smuggling from Pakistan to India will
 
increase as the price gap between the two countries widens.
 

Government Domination of Processing
 

In addition to price controls, nationalization of edible oil
 
refineries has limited private sector competition in the edible
 
vegetable oil market. The Ghee Corporation of Pakistan (GCP) has
 
near monopoly cortrol of edible vegetable oil processing.
 

The GCP is currently a monopsony buyer of cottonseed oil. With
 
insignificant amounts of other oils available, the private sector
 
is effectively excluded from the domestic oil 
processing market.
 
What remains is the government program for the procurement of
 
nontraditional oilseeds. It is obviously not 
sending the right

price signal to the farmers. The inescapable conclusion is that
 
the oilseeds market is not functioning effectively and that
 
farmers are heavily discounting the published prices for nontra
ditional oilseeds.
 

This conclusion is strongly supported by recent field surveys and
 
market studies. There are repeated instances where farmers had
 
been promised that their oilseed crop would be purchased and it
 
has never been picked up. In other cases, delays in pick up or
 
in payment are so prevalent that farmers are not willing to plant
 
the crop in the following year.
 

The corporation is burdened by constraints which result in 
 inef
ficient vegetable ghee production. GCP has unnessarily high labor
 
costs. 
 Also, its oilseed procurement program is understaffed and
 
too unreliable for farmers to expect prompt crop 
 lifting and
 
payment.
 

The present pricing policy offers little incentive to shift
 
procurement of crude oil away from expensive, imported oil, and
 
toward relatively cheaper domestic oils. 
 Thus, its procurement
 
program for nontraditional oilseeds has not reduced dependence on
 
imported oil.
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III. AVAILABLE RESOURCES
 

A. A Linear Programming Model
 

The basic conclusion and recommendation of this study

is that changes in policies related to pricing and marketing will
 
result in 
 large increments in the production of edible oil and
 
other oilseed products. This is based in large part on the
 
calculations of the profitability of oilseed production as demon
strated 
by a linear programming model. The recommendations for
 
the necessary changes are based on the availability of key
 
resources which are discussed in the following sections.
 

The Model Design
 

Farming interactions and farmer response are difficult to predict

under ideal circumstances. In Pakistan this probYam is com
pounded by the lack of 
accurate and timely data, particularly the
 
farm level data which are critical to such an analysis. To help
 
overcome this data constraint and to measure the extent to which
 
price ceilings or other factors are barriers to increased oilseed
 
production, a simple linear programming model was developed.
 

The OICD model was adapted from the linear programming model
 
developed by the World Bank and WAPDA for analyzing the Indus
 
River Valley Irrigation system. In assessing the edible oils
 
sector, the OICD model served three principal purposes:
 

Calculate the 
net return to farmers from alternative
 
crops, using the present crude oil price of Rs 250 per
 
maund as a base price.
 

Determine seasonal competition among crops.
 

Determine whether there are land 
or labor constraints
 
to increased oilseed production.
 

Overall Results
 

The analysis shows that oilseeds are generally competiti'e with
 
alternative crops and that in the Punjab and Sind from
returns 

sunflower are exceeded only by sugarcane. In these calculations,
 
yields for non-traditional oilseeds were set slightly higher than
 
current average yields in order to reflect the stimulus of
 
increased prices, but they were set well below actual 
yields that
 
are 
currently being achieved by progressive farmers. Since the
 
model cannot calculate returns from double cropping, 
 a rotation
 
of sunflower with another crop would clearly provide the 
highest

annual return for a farmer in those two provinces, and other
 
oilseed rotations such as soybeans and wheat, would be very

profitable. (While not specifically calculated in the model, the
 
results indicate that climatic conditions and land scarcity in
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the Northw~st Frontier dictate that its highest return alterna
tive would be seed production for oilseeds and other crops.)
 

The model cannot predict the exact oilseed crop mix that would
 
result from improved market performance, but sunflowers would
 
have a prominent role because of their high oil production per

hectare. It is estimated that cottonseed, currently the major
 
source of domestic oil, would yield 82 kilograms per hectare.
 
Sunflowers would yield 421 kilograms per hectare.
 

While there is some seasonal competition among crops, in overall
 
terms it is not a constraint to increase oilseed production. Over
 
the long run, however, higher oilseed prices would undoubtedly
 
lead to stronger crop competition.
 

Finally, the model indicates that there are no major land or
 
labor constraints to greatly increased oilseed production. Again,
 
relatively higher oilseed prices would increase oilseed crop
 
competition for inputs, but it would also produce a crop mix that
 
is more nearly aligned with Pakistan's competitive position in
 
world markets.
 

B. Arable Land
 

Expansion of the acreage of oilseeds into only part of
 
the areas that are idle or poorly used at certain s7asons of the
 
year could produce enough edible oil to offset' this year's
 
imports. Among such areas would be:
 

Dobari lands in the Sind and the Southern Punjab often
 
lie idle between summer crops of rice.
 

Cotton fallow areas where no crop is grown between
 
summer crops of cotton.
 

Riverine lands which are flooded during the summer but
 
are dry during the winter.
 

Dryland (barani) areas which are available in part for
 
winter or summer oilseeds crops.
 

Areas available for intercropping, e.g., fall planted
 
sugar cane fields where short-season winter oilseed
 
crops can produce a crop without adversely affecting
 
slow developing cane.
 

Table 2. shows the idle or underutilized areas available and
 
potential production for these lands, except for riverine lands.
 
An estimated 3,000,000 hectares of other than riverine lands are
 
available. If this area were fully used for oilseeds it could
 
produce 595,000 tons of oil and 1.2 million tons of meal. The
 
average assumed oil yield (203 kilograms per hectare) is based
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on a broad mix of oilseed crops and is conservative, If those 
areas were planted in sunflowers, higher oil yields would be 
expected. 

Table 2.
 

Areas Available for Oilseds and Their Potential Productkon
 

-- Hctares ('000) -------- -- ('000 NT)---
T.e0of Land Tc 1 Area Readil Available Oil_ Meal 

Dobari 10900 570 1 0 296
 
Cctton-FpAlow 2.210 663 159 371
 
Rainfed 6,000 19500 262 48
 
Intercropped 400 200 14 26
 

TOT1A. ._-LQ510 2,933 595 1.18I 
Source: USDA/OICD estimates.
 

C. Idle Processing Capacity
 

About seven percent of Pakistan's oilseeds are crushed
 
in traditional village kohlus which crush only rapeseed. The
 
remainder are crushed in Lahore Expellers (82 percent) and sol
vent extraction plants (11 percent). The indigenous Lahore
 
Expellers are low pressure mechanical screw presses that are
 
remarkably efficient. While they extract much less of the avail
able oil than a solvent plant, they cost about half as much to
 
operate. There are 12 or 13 relatively modern solvent plants in
 
Pakistan that could be made fully operational. As T-able 3.
 
shows, both expellers and solvent plants are underutilized. This
 
is due to the seasonality of cottonseed, current low market
 
prices and the shift of cotton production away from some solvent
 
plants. If the available capacity of these plants were utilized,
 
it would produce .325.,000 to 700,000 tons of edible oil, depending
 
on the type of seed processed.
 

Some of the unused processing capacity would require rehabilita
tion to improve efficirncy. There is sufficient private sector
 

venture capital to renn-vate the plants, but no investments will
 
be made until curront price and marketing restrictions are
 
removed.
 

11
 



Table 3. Oil Extraction Capacity and Utilization
 

...........- Tons (' 000) -------
Tye of Plant Total Utilized available Percent Utilized 

Expellers 3,200 1,470 1,730 46 
Sol vent 500 200 300 40 

TOTAL 3.700 1.670 2,030 45 
Source: USDA/OICD estimates.
 

D. Other Resources
 

These primary physical resources are buttressed by a
 
number of other key resources including:
 

The capacity and inclination of the Pakistani farmer to
 
respond to market-orienteo production incentives and to
 
adopt profitable -ew technology. The history of wheat
 
and rice and the more recent dramatic response to
 
increased sugar prices prove this point.
 

- An abundance of managerial talent and entrepreneural 
enthusiasm in the private sector. 

- Agricultural practices and cropping patterns that are 
suitable for introducing nontraditional oilseed crops. 

- A rapidly growing demand for quality poultry and the 
high protein feed that it requires, and a potential 
longer-run demand for similar feed for other livestock. 

- The basic infrastructure necessary to support the 
expansion of the oilseeds industry in addition to the 
underutilized processing capacity. 
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IV. THE PROPOSED STRATEGY
 

A. The Strategy as a Whole
 

The strategy involves a set of interrelated policies
 
and ensuing actions that will remove constraints to edible oils
 
production, marketing, and consumption. Addressing one constraint
 
and ignoring others will not produce the desired results.
 

B. Private Industry as the Enginri of Change
 

Successful oilseed promotion programs all over the
 
world depend primarily on the willing participation of three
 
essential participants--the farmer, the processor and the con
sumer--and the utilization of existing infrastructure. All
 
participants must see an opportunity for economic gain or to
 
satisfy a demand or need. The private sector oilseed processor,
 
who has established links with both farmers and consumers, is the
 
natural focal point to lead and coordinate oilseed promotion in
 
the locality where he purchases oilseeds for his operations.
 

Thus, the processor essentially becomes the primary engine of
 
change. The combination cf a free market and significantly
 
increased prices for crude edible oil that will result from an
 
appropriate increase in the price of ghee will provide both the
 
iicentive and the means for processors to perform this role. As
 
retail prices rise, oilseed processors will find profit opportun
ities by:
 

Contracting with farmers to buy their production at a
 
specified minimum price.
 

Utilizing usual marketing channels in gathering oil
seeds.
 

* 	 Providing cash payment on delivery, either directly or
 
through middlemen.
 

- Providing quality seed and necessary inputs to farmers
 
on a timely, continuing basis.
 

- Providing technical information and assistance to 
f armers. 

- Promoting oilseeds by use of the media and direct 

contact.
 

- Selling meal, cake and other by-products. 

- Selling oil on the open market in direct competition 
with imported oil, or refining it and selling it 
directly to consumers. 
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Initially, oilseed crusrs are likely to work primarily through 
direct advance contracts with farmers to purchase their oilseeds 
and provide them the necessary support services. Past experience 
shows that this type of advance contracting coupled with an 
adequate incentive price has a very rapid spread effect. It has 
worked successfully in Pakisian for sugarcane, tobacco and corn. 

As a raw good passes through the marketing chain enroute to the
 
final consumer, each processor or trader will not handle the good
 
unless he will earn a "normal" return, comparable to his oppor
tunity cost of handling some other good or performing another 
job. Figure 3. shows an estimate of the various cost components 
for a kilogram of vegetable ghee prcduced from domestic oilseed 
during the first quarter of 1983. At that time, the farmer 
recieved about ona-half of the consumer's expenditu e for ghee. 
The crushing, refining, hydrogenation, canning, and distribution 
costs add about Rs 4.3 to the retail price of ghee. This margin 
is not excessive and, it might decline slightly if the private 
sector expands its role in the industry. The costs of one kilo
gram of vegetable ghee in Figure 3. sum to Rs 11.45 yet the 
retail price is only Rs 10.7. The estimated Rs 0.7 excess of 
costs over returns offers another example of the need to restruc
ture edible oil prices. 

Figure 3. Retail Vegetable Ghee Marketing Margins (Rupees)
 

UM TAI 1.30 1 11.41) 

"'Ul, --MUTR.50 ( 4.41) 

SCWlNB 
 1.00 1 8.8)
 

IREFININ .901 7.92)
 

11k,1llllllll U
 

-a" SEE 5.90(50.91) 

TOTAL: 11.40 (100 )
 

Source: USDA/OICD estimates for one kilogram, first quarter, 1983.
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C. Farmer Response
 

Studies of agricultural innovation and diffusion 
 all
 
over the world have shown nearly identical farmer adoption pat
terns, under reasonable price incentives. There is ample

evidence 
that this pattern could repeat itself with oilseeds. in
 
Pakistan. Once introduced, modern varieties of wheat and rice
 
spread 
 in this country with amazing speed. A corn products

manufacturing company has been remarkably successful 
in introduc
ing hybrid seed corn to farmers who contract to grow corn for the
 
company. Oilseed crushers could produce similar results.
 

Moreover, the technology is straightforward and known. Safflower
 
is already widely dispersed over the country. Sunflowers are
 
already grown on 
a number of farms to provide the necessary base
 
of experience. The linear programming model 
described earlier is
 
based on an average sunflower production of 450 kg per 
 acre.
 
This is more than the present average of 270 kg, but far below
 
the demonstration yields of 
700 kg per acre that have already

been achieved in this country. 
 Much higher yields are possible

with quality improvements in the input delivery system 
and the
 
research and extension institutions.
 

D. The Proposed Neb Policy
 

To reduce the country's dependence on imported edible
 
oil through market mechanisms, the following policy actions are
 
required:
 

Any firm--in either the public or 
private sector--would
 
be free to import edible oils, but the resale price to
 
refineries would be set by the GOP to equal 
the retail
 
price of vegetable ghee, minus normal marketing margins
 
from the refinery. In other words, the price of
 
imported oil to the refinery, plus refining, hydrogena
tion, canning, and distribution costs (currently Rs 3.4
 
per kilogram, Figure 3.), 
plus taxes, should equal the
 
retail vegetable ghee price. 
This system would provide
 
a simple mweans of 
dealing with fluctuations within the
 
international market. When world oil 
 prices exceed
 
domestic prices, 
refiners would have clear incentives
 
to try to purchase more domestic oil. When world
 
prices are low, as they were in early 1983, this import

pricing mechanism would raise the effective price of
 
imported oil to the refineries and maintain incentives
 
to demand more domestic oil.
 

The retail price of vegetable ghee should be allowed to
 
rise to the Indian border price, in order to bring the
 
domestic 
edible oil market into equilibrium with the
 
world market and allow edible oil prices to vary

according to the fundamental forces of supply and
 
demand.
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- -The current vegutablg gho tax of 12.5 percent of the 
retail price mhould be retained and aJ.so applied to 
palm oil, which is often sold as ghee. The tax has the 
effect of making ghee relatively more expensive than 
liquid cooking oils, which are healthier than either 
ghee or palm oil and less expensive to manufacture than 
ghee. 

The private sector should be free to establish oil
 
refining and processing facilities and purchase as much
 
oil or oilseed as needed.
 

All producers, processors, and traders should be free
 
to earn normal returns on their labor and investment.
 

The private sector should have open accees to the
 
market for cottonseed oil. The Ghee Corporation of
 
Pakistan would no longer be the monopsony buyer for
 
cottonseed oil, but it would be free to make purchases
 
on the open market at the prevailing market price.
 
This action is necessary to initially attract private
 
firms into the processing market. They Will not enter
 
the market without adequate supplies of oil for pro
cessing, and an additional supply of oil will not be
 
produced until they do enter the market and become
 
competitors.
 

The current ceiling price for cottonseed oil should be
 
eliminated. It is not administratively -feasible for
 
the edible oil market to be operated half controlled
 
and half free. Also, a higher cottonseed oil price is
 
a prerequisite for generating the price signals to
 
oilseed crushers which will induce them to improve
 
their crushing efficiency.
 

The present oilseed support prices should be maintained
 
to give farmers a sense of a price security .floor. 
There should not be a formal' government procurement 
program for oilseeds. 

F. Government Organization
 

There has been considerable discussion within the
 
Federal Government, the Provincial Governments and the private
 
sector about the necessity of establishing a mechanism for over
all coordination of the oilseeds sector. Some have even
 
suggested a supra-national oilseeds development authority report
ing directly to the President. It is a major conclusion of this
 
study that such an organization is not needed, and indeed, that
 
its establishment would be counterproductive. The creation of
 
such a supra oilseeds authority would only detract from the
 
actions that need to be taken now, and invaluable time would be
 
lost. The Oilseeds Development Bo.-d, with some refinements, can
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and should provide the necessary overall focus and coordination
 
for the oilseeds sector.
 

The Board, established in June, 1981, is to serve as an advisory
 
board to the Food and Agriculture Division of the Ministry of
 
Food, Agriculture and Cooperatives. Its mandate is comprehensive
 
and it ranges from oilseed production to oil extraction and
 
arrangements for oilseed price supports. Membership is equally
 
broad and appears to represent the varied interests of the oil
seed sector. However, there is no provision .For representation
 
from the private processors of oilseeds and vegetable oils. This
 
should be corrected.
 

Despite the fact that its charter and composition are both broad,
 
it appears that the Board has not been the effective force for
 
oilseed production that was originally envisioned. The reasons
 
for thi3 are undoubtedly complex, but there is one step which
 
could be taken to strengthen the work of the ziard. There is no
 
specialized staff at present and the Board is dependent on its
 
member organizations or outside consultants for necessary staff
 
work. A permanent specialized stafi to provide reliable
 
unbiased, and coherent information and assistance should be
 
assembled quickly.
 

While no major organizational changes are required by the pro
posed strategy, it would require a shift in the role and function
 
of the Ghee Corporation. Under the strategy:
 

The GCP would compete with all other refiners to pur
chase either imported or domestic edible oil. It would
 
pay the same internal resale price for imported bulk
 
oil as private firms.
 

Until its plants can be denationalized, the GCP would
 
be the major producer of vcgetabiegfhee. However, it
 
would be competing with private firms in the open

market. It would similarly compete for the purchase of
 
domestic crude oil and would no longer be the monopsony
 
buyer. It could continue to promote nontraditional
 
oilseed production, but it would procure only those
 
oilseeds needed for its operations at market prices,
 
which would be higher than current prices.
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V. ALTERNATIVE PRICE LEVELS
 

A. Basic Principles
 

To break the current stalemate in the domestic produc
tion of edible oil and the pattern of spiraling consumption and
 
imports, the retail price of ghee must increase. In determining

the new price, several basic principles should be followed:
 

For any alternate price level to be effective, it must
 
operate through a free market system.
 

The retail price must be allowed to send a clear signal
 
to the processing sector, and through itv to the
 
farmer.
 

The price must be high enough to allow adequate margins
 
for private industry beyond just the direct costs of
 
processing. They should also include the risk of 
 re
entering the oilseed processing business, the costs of
 
promoting oilseeds with farmers, and of assisting and
 
advising farmers on cultivation techniques, applica
tions of seed and fertilizer, and pest management.
 

The price should be high enough to dampen the rate of
 
increase in the overall consumption of vegetable oil
 
without placing a real burden on low income consumers.
 

The price should be high enough to allow an effective
 
differential between ghee and liquid cooking oil.
 

The price should also be in approximate parity with the
 
border price to reflect the country's true competitive
 
position.
 

B. A Price Simulation Model
 

A price simulation model was developed to predict the
 
effects of alternative retail prices on the supply and demand for
 
edible oil in a free market situation. It predicts the domestic
 
supply and consumption of edible oil that will result from 
a
 
given retail price for ghee. These, in turn, are used to cal
culate related values such as import requirements, foreign

exchange costs, government revenues and total farm income.
 

In this model, the calculated additional oil production is based
 
on sunflowers because of their very high oil content (39 percent
 
versus 17 percent for soybeans), and their potential high net
 
return to the farmer. The price farmers currently receive for
 
oilseeds is approximately 86 percent of the value of the oil
 
produced and this ratio is also used in the model. 
 The price of
 
liquid 
behind 

cooking oil is assumed to be uncontrolled and 
vegetable ghee price increases by at least Rs 

to 
2 

lag 
per 

kilogram. 
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The model simulates the effects of alternative vegetable ghee
 
prices under conditions of the recommended new policy. The
 
simulation assumes that price effects are instantaneous. They
 
obviously are not. It is not possible to predict precisely how
 
long it would take for the price effects to become fully effec
tive, but is the consirnsus of informed specialists that a reason
able estimate would be two or three years. This would allow
 
sufficient time for the private sector to react to higher retail
 
vegetable ghee prices and allow the farmers to respond with
 
higher production. Past experience in Pakistan (e.g., sugar cane)
 
indicates that farm production would quickly move towards the
 
predicted production level after the first year. This is usually
 
when the effects of farmer experience with the production and
 
profitability of a new crop begin to accumulate.
 

In order to demonstrate the consequences of vegetable ghee price
 
increases, a simulation was run to predict the effect in 1902/83
 
of a decision to raise the price of qhee to the Indian border
 
price. The simulation is based on prcduction and consumption
 
benchmarks estimated for 1982/83. It is not appropriate to run
 
the model based on the current 1983/64 period because the esti
mated production and consumption benchmarks would be far too
 
speculative.
 

The model's predicted changes in other edible oil policy para
meters due to a vegetable ghee price increase are summarized in
 
Table 4. The simulation is dated because imported oil prices
 
have almost doubled since March, 1983. However, the effects of
 
the vegetable ghee price increase are still relevant for all
 
policy parameters in Table 4., except foreign exchange cost and
 
GOP revenue.
 

The model, based on the recommended new policy, calculates that
 
if refineries pay Rs 9,725 for a ton of imported vegetable oil,
 
the retail price of vegetable ghee produced from that oil would
 
have to be sold for Rs 15 per kilogram in order to pay the ghee
 
tax and normal processing and marketing costs. Imported soybean
 
oil is now quoted at more than $800 per ton (Rs 10,800). There
fore, if the recommended pricing scheme were now in effect,
 
vegetable ghee produced solely from importod soybean oil costing
 
Rs 10,600 per ton would have to sell in the retail market for
 
about Rs 16.2 per kilogram in order to recover normal production
 
and marketing costs. Conversely, if the Ghee Corporation now
 
produces ghee from only imported soybean oil, the GOP must pro
vide a subsidy of at least Rs 5.5 per kilogram.
 

The government revenues in Table 4. include the ghee tax and an
 
excise tax equivalent to the import oil sale price to refineries
 
minus Rs 5,100 per ton (the assumed 1982/83 border crude oil
 
price). At present import prices, the excise tax is now the
 
subsidy described above. If Pakistan imports the same amount of
 
oil during 1983/84 as during the previous year, its foreign
 
exchange cost will almost double.
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-------------

Table 4. 	Effects of Alternative Vegetable Ghow Pricas, 1182/63 

Policy -----.---- Change----
EglcParameter No~ Nj- amt. 

Retail Ghe* Price (Rs./Kg) 10.7 15 +4.3 +40
 

Import Oil Sale Price (Rs/MT) 6,700 B850 +2,150 +32.
 

Total Consumption ('000 MT) 861 808 -53 -6
 

Vegetable Shee ('000 MT) 	 578
689 	 -111 '-16 
Cooking Oil ("000 MT) 112 	 +68
180 	 +61
 
Industrial Use ('000 MT) 
 60 50 -10 -17
 

Domestic Oil Production ('000 MT) 299 479 +180 +60
 

Oilseod Meal and Cake ('000 MT) 734 874 +140 +19
 

Million Hectares of Cropland 2.67 3.09 +0.42 4-16
 

Labor (000 Man Years) 	 544 574 +30 +6
 

Imported 	Oil ('000 MT) 
 562 	 329 -233 -41
 

Million Rs-----------


Foreign Exchange Cost 	 2,866 1677 -1,189 -41
 

Net Farm 	Income 1,943 3,227 +1,284 
 +66
 

Total Government Revenue 1,821 2$605 +784 +43
 

Source: 	 USDA/OICD estimates, assuming a border crude oil price
 
of Rs 5,100 per ton, as of March, 1983.
 

If the GOP waits until 1985/86 to raise vegetable ghee prices, it
 
will require 852,000 tons of imported oil costing $639 million
 
at current import prices, to meet consumption requirements

(Table 1.). The three-year delay would create new policy risks
 
and further stagnate the domestic oilseed production and process
ing industries. Similarly, negligible increases in the ghee

price, even if adopted now, 
 would have little effect either on
 
production or on Pakistan's import dependence 
and foreign
 
exchange problem.
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D. Specific Policy Effects
 

The proposed price increase will inevitably have some adverse 
impact on consumers, particularly lower income groups. Edible 
oil consumption per capita would decline one-half kilogram, to 
about nin* kilograms per year. The annual edible oil expenditure 
per capita would rise from Rs 103 to Rs 135. However, the 
increased cost would be mitigated by two factors. The first is 
that as th price of ghee is allowed to rise to the target border 
price, demand will weaken and soften the rate of the price rise. 
The second factor is that, under the proposvd strategy, liquid 
cooking oil will sell fcr at least Rs 2 per kg less than ghee. 
As a result, the effect of the price increase will be 47 percent 
less for those households that elect to switch from ghea to the 
healthier liquid oil. However, this change in consumer prefer
ence will be gradual, or nonexistent if the ghee price ts only 
allowed to rise graduallv. 

Farm Impact
 

These consumer effects must aluo be weighed against the positive
 
effects of the proposed strategy, particularly the inpact on farm
 
communities. Most of the predicted 30,000 man-year increase in
 
employment would be required for c,Itivating additional oilseed
 
crops. The additional farm emplo/'ment requirements and the
 
expected increase of Rs 1.3 billion in total farm income will
 
stimulate the farm sector directly by those respective amounts,
 
but will also generate important indirect benefits through the
 
multiplier effect on the non-farm economy. Depending on the
 
average amount of oilseed acreage per farmer, this increased
 
income will benefit between 200,000 and 400,000 individual
 
farmers. Two-thirds of them will be smaller farmers (under 12.5
 
acres), and about one-third will be tenant farmers.
 

The simulation model predicts that a 40 percent increase in the
 
retail price of vegetable ghee, along with the other recommended
 
changes in edible oils policy, would lead to an additional
 
420,000 hectares of oilseed crops (sunflowers are assumed) within
 
three years. This acreage response appears overly conservative
 
when compared to the available oilseed acreages in Table 2. and
 
the technical analysis of the linear programming model, but it
 
represents a reasonable specification of the farmer's response
 
under actual risk and uncertainty conditions.
 

Oilseed Processing
 

An increased domestic price for crude oil will affect the oilseed
 
processing industry in these ways:
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Industry processing capacity will be increasingly
 
utilized and the prevent sesonality problems will
 
diminish.
 

Solvent plants will come back into production and the
 
available solvent capacity will be fully tiaed. Higher
 
crude oil prices will make solvont extraction profit
able, even if the resulting meal must be sold at a
 
di scount. 

The oilseed processing industry will gradually modern
ize. The operators of the larger Lahore Expeller
 
plants may find it profitable to install de-linting and
 
de-hulling equipment because the additional oil they
 
can get will more than offset the decreasod volume of
 
oil cake they will produce. The results will be more
 
edible oil and a more nutritional oil cake. Solvent
 
plants will add similar equipment, primarily because it
 
is necessary to producb export quality oilseed meal and
 
the increased return from the meal will more than pay
 
-for the equipment.
 

Additional solvent capacity will be installed over
 
time. The profitability of solvent F1ants compared to
 
Lahore Expellers is a direct function of crude oil
 
prices. If these prices are high enough, new solvent
 
plants will be built. But unfortunately, past experi
ence and -the relative efficiency of Lahore Expellers
 
will make this a gradual process. There will be no
 
sudden disruption of the extraction industry.
 

Oilseed Meal and Cake
 

Pakistani farmers currently prefer the oil cake produced by
 
Lahore Expellers because the higher oil content of this cake
 
provides calories that their animals need and they are willing to
 
ac'.ept the relatively useless fiber content to get the calories.
 
But this preference is not immutable. Given time and the proper
 
price incentives, this preference will change. The proposed
 
strategy will provide both the incentives and the time.
 

Solvent plants will be producing meal that is quite different
 
from the traditional cake, but it will be in strong damand for
 
poultry feed. A Rs 15 per kg ghee price would produce an esti
mated 140,000 additional tons of cake and meal by 1985/86. With
 
present underutilization, all of this additional meal could be
 
solvent extracted. Initially, the remaining meal will have to be
 
sold at a discount from conventional cake that is large enough to
 
entice farmers to'buy. No data exist to predict how much of a
 
discount is required, but it certainly is within the range that
 
would be profitable with the expected higher oil prices.
 

Dehulling equipment is relatively cheap and easy to install, and
 
this may happen fairly quickly. Even if it is installed in all
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of 
 the solvent plants, the internal price of about Rs 20600 per
ton 
 would make the resulting meal competitive and readily 
sale
able on the international market. 
 Moreover, there is a current
 
potential market for 90000 tons of low fiber meal 
fop the modern

poultry industry in Pakistan. At present growth rates, this
 
market will double in five years.
 

If there is a gradual shift away from expellers to solvent 
plants, the livetock feed market will probably adjust to it.

Market forces 
will create a supply/demand equilibrium between
conventional cake and improved meal, and farmers will change

their feeding habits accordingly.
 

Other Benefits
 

There 
are a number of other benefits to be derived from the

oilseeds strategy described above. Clearly, it can form the

basis for a modern feed industry. The seven modern labratories
 
currently being 
 established under FAO sponsorship will provide

the analytical resources to help improve 
feed testing. The

oilseed strategy will 
meet the critical second requirement--that

of providing high quality, 
 low fiber meal. Other actions will
 
undoubtedly 
be necessary, but the foundations will be laid by

this new edible oils marketing policy.
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VI. GOVERNMENT RESPONSIBILITIES
 

A. General
 

The free market oilseed strategy as butlined above can
 
produce rapid and dramatic results. They are, in most cases,
 
linked directy to supporting government programs. It should be
 
noted, however. that the immediate short-term gains which can be
 
introduced by a select core of policy and strategy decisions will
 
only endure if the long-term institutional building blocks are
 
put into place. The necessary government programs to, support
 
these short-term gains will take time to produce results even
 
though they will build on a base of existing actiVities. New
 
varieties of oilseed cannot be developed in a year or two, nor
 
can research stations be strengthened overnight. Consequently,
 
thesa programs must be started now.
 

What follows is a summary of those elements of the technical
 
reports dealing with government programs to support a long-term 
expansion of the edible oil sector. Further work will be
 
required to draw on the existing reports to build a single inte
grated, long-run government oilseeds program in four main areas:
 

- Crop Production and Research 

- Animal and Poultry Feed 

- Poultry 

- Livestock 

B. Crop Production and Research
 

Crop Production
 

In the next few years, primary reliance may well be on the expan
sion of sunflower production. Yet there is a limit to how far
 
this can be pursued. For this reason and because different crops
 
have different advantages, work should be accelerated on the
 
production of alternate crops. (For example, soybeans yield
 
about half the amount of oil that can be obtained from sun
flowers, but a highly successful soybean-wheat rotation has been
 
developed in Brazil that takes advantage of soybean's ability to
 
put nitrogen into the soil.) As oilseed production spreads,
 
unpredictable problems may develop. For example, a sunflower
cotton rotation might incur a disease problem which passes back
 
and forth between the two crops. The research base needs to be
 
expanded upon so that these problems can be dealt with on 
a more
 
systematic basis when they arise.
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There are some significant and encouraging developments in
Pakistan i-elated to oilseed production that will help provide a 
foundation for alternative crop production and research. They
 
are:
 

A small nucleus exists of high caliber professionals 
interested in, and knowledgeable of, oilseed produc
tion. 

Reliable information on cultural practices and
 
varieties 
that will increase yields substa.itially is
 
available. 
 It only needs to be transferred to farmers
 
in a more effective manner.
 

Machinery use and manufacture is increasino, and im
proved designs for specific purposes are being
 
developed.
 

Some seed companies have been formed which 
are eager to
 
develop in-country programs to supply high quality 
planting seed for oilseed crops.
 

The National Seed Council, through the 
 Seed Regis
tratioi Council and the Seed Certification Service, has
 
the basics in place for testing high quality seed of
 
superior varieties as required.
 

A National Agricultural Research Network, which 
 is
 
potentially capable of providing the basic research for 
an expanded program of development and adaptive 
research on oilseed crops, is underway. 

A Program for developing improved varieties of rapeseed
 
and mustard is currently underway in cooperation with
 
the Canadian Government.
 

Five projects can be readily identified which might form the
 
initial 
agenda for crop production research. These projects have
 
one pressing common denominator--training. 
 There are simply not
 
enough trained personnel available. Five potential crop produ.c
tion projects are:
 

A Machinery Improvement and Development 
 Project.

Machinery improvement is needed to provide better seed
bed preparation Jn dobari lands; 
better planting equip
mer;t for all oilseed crops; better threshing equipment
 
for all oilseed crops; and better diggers, pickers and
 
shellers for groudnuts. 
 This project will interface
 
with many other projects.
 

A Dobari Lands Project. A strong research and develop
ment program which interfaces with the proposed

Machinery Development Project is necessary to overcome
 

25
 



difficuities in land preparation, seeding and harvest
ing on Dobari lands.
 

A Bead Prduction Project. The disadvantages of the 
prement delivery systvm for high quality planting seed 
of oilseed c-rori are? large volLfm~es are imported at 
high costs; levels of germination in both imported and 
local seed are frequently low due to improper handling 
and storage; delivery and receipt of planting seed is 
detayed; and the technology of producing hybrid varie
ties is not voll known. A major constraint to the
 
expansion of nontraditional oilseed crops could be
 
alleviated or eliminated by a program that focuses on
 
areas suitable for seed production and needs for insect
 
pollinators seed storage, and seed cleaning and
 
handling equipment. This project si|ould be aimed at
 
providing strong incentives to the private sector.
 

A Legume Inoculum (Nitrogen Fixing Bacterial Project.
 
The successful development of soybeans and groundnuts

requires an in-country supply of low cost, high quality
 
nitrogen fixing bacteria. This can best be supplied by
 
a commercial company with skills in preparing inoculum
 
which retains its efficiency in nitrogen fixation
 
between production and use.
 

- A Cotton-Fallow Project. A cotton-fallow research and 
development project would improve yields through the 
introduction of better cropping systems. It also 
interfaces with the Machinery Improvement and the 
Inoculum Development projects. 

Research
 

An expanded program for strengthening oilseed research is needed
 
to- support the above projects, as well as to provide the capa
bility to identify and deal with other agronomic problems of this
 
sector. Such a program requires further definition, but could
 
include:
 

- Significantly more on-farm adaptive research, including 
socio-economic analysis. 

Research on the feasibility of oilseed production in
 
areas lying idle, fallow or poorly used at climatic
 
intervals of the year.
 

Increased budgets for oilseed research, recognizing
 
that several oilseed crops must be emphasized. Also,
 
more effective use must be made of existing office
 
space, laboratories and field areas to support the
 
oilseed program.
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Placing an additional Oilseed Research Coordinator at 
the P'xkistan Agricultural Research Council (PARC) to 
handle the expanded program. 

Consider the appointment of expatri ate o Iseed 
advisor(s) to the Oilseed Research CocrdinatorF as haM 
been done for several other major crops. 

IImproving 
 linkages among oilseed researcher's and the 
Extension Service and the Seed Divison of the GCP6
 

Extending and improving internal training programs with
 
sho'(rt-term advisory assistance where appropriate. 

IImproving the management capacity in PARC to facilitate
 
timely transfer of research funds to provincial

research institutes.
 

- Substantial long and short-term 
training. Training,
both degree and short-term, is a necessary part of the 
crop development projects, and for more general support
of the oilseed research institutes. Some training
could be structured to provide course work at a U.S. or 
other foreign university with the research being under
taken in Pakistan or at an international research
 
center on problems directly relevant to Pakistan.
 
Higher education institutions should be strengthened

with more curricula in oilseed related areas.
 

C. The Feed Industry 

The predicted increase in oilseed meal 
supply does not
 
appear be a problem over 
the next three years; however, continued
 
growth of oilseed production could produce a meal surplus. One
 
viable solution is a growing internal market for the meal,

preferably for use in commercial production of feed for poultry,

dairy animals and livestock (cattle, sheep and goats).
 

Often in the past, a livestock feeding program has been viewed as
 
an essential requirement for increased oilseed 
production, and
 
such a program simply cannot be created quickly enough to do the
 
job. Fortunately for Pakistan, the solution, at least' for the
 
next five years, is readily available in its modern poultry

industry. Both modern commercial and desi (native) poultry pro
duction have been increasing at the rate of 16 percent a year for
 
the last decade. With demand still greater than supply, and
 
favorable government policy incentives in place, this phenomenal

growth is forecast to continue. At this rate commercial flocks
 
will require about 600,000 tons of 
feed by 1985. The avail
ability and quality of this feed 
are vital to the poultry indus
try. Commercial 
 flocks need a constant supply of concentrated,
 
nutritionally-balanced diets, 
and feed costs make up 55 to 75 
percent of the cost of producing poultry. Because of this, and 
because the presence of aflotoxins and other toxic agents in 
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feeds contributes to the current high poultry 
mortality rates,

the 
quality of prepared feeds and their ingredients is probably

the 
 largest single factor affecting the further development of a

profitable commercial poultry industry in 
Pakistan.
 

Feed testing laboratories are being established; a supply of low
fiber, high protein meal 
is in the offing; and a fledgling feed

mill industry exists. Two activities need to be stressed now.
 

The first is a program to study the requirements and
 
sources fcr the other feed 
 ingredients, principally

calories. 
 If all of the calorie requirements were met
 
with maize, which is generally the most economic
 
source, poultry in
feed 1985 would require about
 
400,000 tons of maize--40 percent of today's total
 
maize production.
 

The second need is for a regulatory system which 
will
 
insure that feed producers receive ingredients that
 
meet minimum standard requirements and that the 
feeds
 
they produce and sell 
do the same. This involves the
 
development of:
 

Official standards for each major feed 
 ingredient
 
to 
 insure that the purchaser is receiving a stan
dard ingredient that meets minimum 
nutritional
 
requirements. For example, 
each type of oilseed
 
meal should have a standard set for maximum 
mois
ture content and crude fiber, 
 and minimum levels
 
of crude protein, ether extract 
(fat) and minerals.
 

Laws and regulations to require feed manufacturers
 
to label their products so that the purchaser

knows the minimum and maximum levels of each
 
nutrient included in the particular mixed feed.
 

A feed regulatory agency or 
system to insure that
 
the standards and guarantees are being met. This
 
agency should 
sample both ingredients and mixed
 
feeds, check analyses and handle complaints.
 

D. Poultry Production
 

Despite its phenomenal growth in both supply and 
 consumption, there is room for even greater growth in the commercial

poultry industry. Current high prices attest to the fact 
 that

latent demand exists and c!Arrent consumption (29 eggs and 0.46 kg

of poultry meat per person per year) is very 
low compared to

other countries. Poultry is still 
a prestige food in Pakistan.
 
Because 
of this the Ministry of Food and Agriculture estimates
 
that the real demand for poultry and eggs, which could be tapped

by somewhat lower prices, is nearly double current,production.
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Increased poultry production also provides the best opportunity
 
for increased demand for oilseed meal because (1) it is definite
ly feasible now, (2) feed quality is critical to commercial
 
poultry production and (3) poultry feed is economically and
 
nutritionally the most effective use of high protein oilseed meal
 
short of direct human consumption. There are two project areas
 
which offer considerable promise for prompt increases in poultry
 
production.
 

Po trv Manaaement and Disease Control
 

Mortality levels in both broilers and layvrs are extremely high.
 
A reduction in current mortality rates proaably offers the great
est potential for reducing the costs of producing both eggs and
 
meat. Reports indicate that mortality levels average 30 percent
 
in commercial layers and 15 percent in broilers, with cases
 
reported to go as high as 30-50 percent. A good poultry manage
ment education program should enable the industry to reduce these
 
mortality levels by at least one-half. Good quality poultry
 
vaccines are apparently readily available from the research
 
institutes and if administered properly in well managed opera
tions, these goals should be attainable.
 

Three programs are needed:
 

Poultry management programs to train and assist the
 
operators of breeder, hatchery, broiler and egg produc
tion flocks.
 

Improved problem solving research programs in coopera
tion with the respective provincial research
 
institutes.
 

Practical, short-term training programs for selected
 
poultry farm managers and extension workers.
 

Seasonal Demand for Poultry Meat and Eas 

Pakistani consumers currently eat less poultry meat and eggs 
during the summer. This summer decline forces farmers to sell 
egg producing flocks and reduce broiler production. This results
 
in price inflation, selling poor quality eggs and hatcherymen
 
selling everything that hatches during high demand periods. The
 
resulting poor quality of chicks undoubtedly contributes to the
 
high poultry mortality rates.
 

A program to equalize the demand for eggs througlout the year
 
would permit more efficient use of breeder flocks, reduce the
 
required number of breeders, contribute to improved chick
 
quality, help stabilize meat production and related price fluc
tLlations, and improve overall efficiency of the entire industry.
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Consumer preferences may shift over time, but for the present,
 

thw practical solution to the seasonality problem is to establish
 

egg processing plants in the major egg production arems (popula

tion cantera) to utilize eggZ during the low demand periods.
 

Products produced could include liquid whole eggs, albumen and
 

yolks that could be produced vither on a fresh or frozen basis,
 

and dried albumen, yolks and whole egga. In many countries,
 

these products are readily accepted by the institutional users of
 

eggs such as bakeries, mayonnaise and salad dressing manufac

turers, ice croam manufacturerso baby food producers, etc. To
 

begin , prlvate industry might establish a pilot plant, prefer

ably in the Karachi area where layer population is high.
 

aeDqer Term Poultry Related Proiects
 

Feeding poultry wastes as Protein source. Poultry manure is
 

very high in nitrogen (protein) because birds excrete uric acid
 

in a semisolid state rather than liquid urine. Ruminant animals
 

are capable of using this uric acid nitrogen as efficiently as
 

they use other nitrogen sources such as urea. Poultry farm% and
 

many of the buffalo colonies are concentrated in the fringe areas
 

of the urban centers. With this close proximity of the herds and
 

flocks, poultry wastes could be used as a feed ingredient for the
 
buffalo.
 

Poultry by-products processing. Poultry processing in Pakistan
 
most by

is currently handled in village or urban markets and 


products (viscera, blood, skin and feathers, some head parts and
 

feet) are apparently disposed of in garbage or in the sewers,
 

rather than utilized as a valuable by-product. These by-products
 

could be used to make meat, blood and feather meal for use as
 

high protein supplement in poultry and livestock feeds. 	 Also,
 
human
the collection and use of these p-oducts would decrease 


health problems brought on by improper disposal methods.
 

E. Milk and Livemtock
 

This study also examined the potential for increased
 

milk and livestock production because of its potential as a
 

market for oilseed meal. The results are not promising. Current
 

prices for milk and for meat, especially beef, are depressed by
 

such actions as meatless days, a ban on exports, limitations on
 
At these prices it
interdistrict shipments and price controls. 


may be economical to develop feedlot operations for sheep and
 

goats, but not to modernize the dairy industry or to feed buffalo
 

and cattle expressly for meat production. As a result, this
 

study has little that is specific to recommend with regard to
 

dairy cattle and livestock.
 

But over a somewhat longer period of time (i.e., five years or
 

more), dairy and livestock production will have to begin to
 

modernize if it is to absorb the increasing quantities of oilseed
 

meal (and even cake) that will become available. Work on these
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problvms will have to start now.

actions They involve complicated interand cultural changes that will
It is beyond not be resolved quickly.the capability of this study to recommendto be what needsdone to vitalize dairy and meat ptoduction
But available evidence indicates that if 

in Pakistan" 
milk and beef prices arenot increased, nothing significant will 
happen.
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ADDENDLM 

Pakistan's edible oils situation has often been 
described in
 
terms of an impep!'.!ng crisis. How.vorg thu recent doubling 
of

world 
 edible oil prices has made everyone aware that the crisis

is now with high foreign exchange costs for imported adible oil$
mounting balance of payments deficitn; a growing threat of wide
spread edible oil shortages; and a stagnant domestic edible 
oil
 
sector.
 

This report was prepared in the midst of the Pakistan Govern
ment's deliberations to change its edible oils policy. After
thoroughly evaluating 31 technical reports,, 
 the U.S. Departmwnnt
of Agriculture Oilseeds Consolidation Team recommended a major
shift in the country's edible oils policy through a new pricing
scheme and expanded competition in the private sector. 

When the technical reports were prepared, the retail v;getable
ghee prices had been fixed at Rs 10.7 per kilogram for the last
five years. One of the major features of this roport is the

recommendation that the retail prire of vegetable ghee be quickly
raised 
to at least Rs 15 per kilogram, which approximates its 
inflation-adjusted price for the last five years and the 
 lower 
limit of current vegetable ghee prices in India.
 

At this writing, the GOP has announced a 26 percent increase in

the retail vegetable ghee price to Rs 13.5 per kilogram. This

long overdue decision will reduce the government's edible oil
foreign exchange and subsidy burdens. Hoever, that action alone
will have no effect on Pakistan's considerable edible oil produc
tion and processing problems. More retail vegetable ghee price

increases must be contemplated. The pricing mechanisms must be
 
restructured to moderate the devastating impact of high world oil
 
prices and stimulate domestic oil production through strong price

incentives and renewed competition in the private sector.
 

The conclusions and recommendations of this 
 report stress an
 
integrated approach to Pakistan's edible oils 
problems. Even
though retail vegetable ghee prices have been 
raised, the
 
report's findings remain relevant and timely.
 

32
 



F=Idc4f:t-lr x x 

-rmE7= u x L-E3mmv, e mcrrum 

PRONK x W-rdcbm " w dobf3m x C:UL-T UMAL- M=Mmamv 

33 :
 



THE POLICY SETTIG
 

OF THE OILSEEDS .SCTOR IN PAKISTAN
 

Thomas H. Laodrr
 

Assistant Administrator 
Office of International Cooperation ahd D~volopment.
 

United States Department of Agriculture
 

October 22, 1982
 

34
 



Agriculture is the mainstay of Fakistan's economy. It consti
tutes 30 percent of the gross domestic product (GDP), 36 percent 

oF the foreign exchange earnings from export o4 merchandise and 
53 percent of-the employed labor. Major large-scale industries 
like textiles and sugar, as well as medium- and small-scale agro

based and cottage enterprises are dependent on agriculture for 

raw material. With its importance in mind, government has 
accorded high priority to the devolopienpt of agriculture. 

Pakistan has made impressive improvement in developing agricul

ture and achieved a high growth rate of six percent during 1979
80, compared with the previous year. But the chronic shortage of 

edible oil has persisted unabated for the last few years. Edible 

oil continues to be a major national importp varying from five to 

eight percent of total imports during the last five years. 

I. AGRICULTURE SITUATION AND OUTLOOK
 

Fiscal year (FY) 1981 was one of continued growth in the
 
While more modest than the 6.9 percent rate
agricultural sector. 


for FY 80v the overall rate of growth of 4.4 percent is still 

significantly higher than that of the Rarly 1970's or of FY 77 to 

FY 79. As in FY 80, the performance of major crops was better 

than that of minor ones.
 

Among the major crops, wheat continued its upward trendr increas

ing in real value by 5.4 percent in FY 81, tompared with the 8.1 

percent increase in FY 80. At 11.48 million tons, FY 81 wheat 
waterproduction was a record high. Good weather with adequate 

availability was a contributing factor, together with the upward
 
efficient
revision in support prices, greater and possibly more 


use of fertilizer and availability of agricultural credit.
 

In FY 81, rice production remaiiied about the same as in the 

previous year. The shift in acreage from !RRI-6 into lower

yielding Basmati and lower precipitation at sowing time appears 

to have affected output adversely. The continued shift toward 

Basmati has been attributed to its higher, relative profitability 

and its oreater resistance to pest attack. 

Despite minor attacks by pests in some parts of Punjab and Sind,
 

crop was about the same as for FY 80--an all-time
the cotton 

high. At 32.36 million tons, sugarcane was also a record crop
 

and some 17.7 percent above the FY 80 level. As a result, near
 

self-sufficiency was achieved for sugar.
 

In recent years, increases in the production of wheat, rice and
 
per capita
other foodgrains have been sufficient to increase 
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while
availability' above the levels of the early to mid-1970's, 


redu,:ing Pakistan's dependence on wheat imports. During the past
 

two years, self-sufficiency in wheat has virtually been attaineds
 

domiestic supply has been sufficient to meet domestic demand; and
 

amounts of imports have been used to build up reserves. In
minor 

FY 81, the decline in availability arising from increased ricc
 

exports, lower wheat imports and increased government procurement
 

was more than matched by the increased production of
of wheat 

wheat and other foodgrains (mainly maize).
 

At 155.64 kgs/annum, per capita availability remained at the FY
 
72-75 average.
80 level--some three percent higher than the FY 


With wheat imports and rice exports remaining at FY 82 levels,
 
expected to
increased production of wheat and rice in FY 82 is 


lead to a four percent increase in the per capita avaiiability of
 

foodgrains At 250,000 metric tons, wheat imports have fallen by
 

since the mid-1970's and now are equivalent to only
75 percent 

two percent of annual production.
 

agricultural
For FY 82, the government estimates that overall 


will grow by about five percent. For the Kharif,2
 production 

major
preliminary estimates suggest a successful season for the 


crops, with rice growing at 2.7 percent, cotton at 4.5 percent
 

and sugar at 5.2 percent. This performance was assisted by
 

weather conditions and by improved availability of the
favorable 

major agricultural inputs.
 

For the Rabi,2 a target of 12.2 million tons has been set for
 

wheat, some 6.3 percent above the estimated output for FY 81.
 
impressive,
While the recent performance of this crop has been 


will depend on weather conditions, availability of water,
much 

offtake of fertilizer, timely availability of other agricultural
 

Lower than normal water availinputs and agricultural credit. 

some quesability at the start of the growing season has raised 


attained,
tions about whether the FY 82 wheat target can be but
 

suggest that production may be in the
preliminary indications 

11.5 to 11.7 million ton range.
 

II. REVIEW OF GOP AGRICULTURAL POLICIES
 

sector continues to dominate Pakistan's
The agricultural 

GDP. Over threeeconomy. It provides over 30 percent of 


quarters of the population reside in rural areas and about 55
 

percent of the labor force is employed in agriculture. Agricul

ture *is a major supplier of raw materials for industry and the
 

to domestic production, plus imports,
'Availability is equal 

less exports and amounts added (mainly by government) to storage.
 

crop seasons,
OKharif and Rabi are the summer and winter 


respectively.
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most 
 important source of exportable surpluses. To improve its
contribution to growth, 
employment and international trade'
Government 
has been undertaking measures directed toward 
the
 

(a) the
reorientation 
of public development expenditures in agriculture
and water; 
 (b) the provisi6n of incentives for increased 
 output
and efficient use of 
inputs; and 
(c) the progressive diversifica
tion of the sector.
 

Past 
 investments in the agricultural sector have created a substantial infrastructure, 
giving Pakistan the potential to manage
its water 
supplies to meet crop requirements and substantially
increase crop yields. 
 Carefully targeted expenditures are 
now
required to 
convert this potential into actual 
 capacity by
improving 
the efficiency of the irrigation system. 
 The -rrigation efficiency of the Indus Basin System has been estimated 
at
less than 40 percent. 
 More than half the gross inflow into the
canal 
 system is not being used productively, 
with a substantial
proportion of the loss occurring in watercourse commands. 
 These
losses have reduced crop production and, together with low utilization rates for public tubewells. have contributed to a serious
drainage problem. 
 In about 60 percent of the Indus 
 Basinv the
water table is within ten feet of the land surface.
 

Investments such as watercourse improvements and canal 
 rehabilitation therefore promise 
high returns, 
not only because of
increased water 
 availability 
for crops but also because of
reduced need 
for investments in 
 drainage. The 
 Government's
Three-Year 
Public Sector lFvelopment Program (FY 82-64) provides
for a substantial shift of resources toward the water sector and
specifically 
toward projects for the rehabilitation of 
the irrigation system, watercourse and on-farm improvements and necessary

drainage in waterlogged and saline areas.
 

To increase agricultural yields, additional 
efforts in such 
areas
as extension, 
research, seed improvement and agricultural credit
will also be necessary. The government's Three-Year Public Sector Development Program (FY 82-84) calls for a significant 
 shift
of resources toward 
 both the agricultural and water 
 sectors.
Programs in extension have had varying degrees of 
 success.
cotton maximization program and the use of radio 
The
 

in extension
activities 
appear to have been effective. Following the 4ntroduction of the training and visit system (T&V) in Punjab and Sind
(supported in some districts by International Development 
 Administration (IDA) 
and Agricultural Development Bank 
 (ADB) projects), increases in yields have been recorded.
 

To encourage higher agricultural yields, 
the GOP has been taking
steps to 
improve farmer incentives through input/output price
adjustments and 
 increases in the supply of agricultural inputs
and services at 
the farm level, 
while reducing input subsidies to
release resources for high-priority expenditures. 
 In line with
this policy, the procurement prices of all major crops 
were
raised in FY 81; in addition, the prices of seed cotton, Basmati
and IRRI-6 rice were increased in FY 82. 
 Two years of increases
have raised 
 procurement prices substantially above their FY 
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14.9 

levels: IRRI-6 by 31 percent; sugarcane 28.6 percent; 
 Basmati
rice 27.2 percent; wheat 16 percent; and seed cotton 

percent.
 

Recognizing the 
need to establish a more systematic basis for
price adjustments, the Agricultural Prices Commision (APC)

established in 1981 

was
 
to provide the GOP with consistent and timely
recommendatics 
on input and output prices based an analyses of
their 
 effects on farm incomes and productivity, consumer prices
and Pakistan's competitiveness in world markets. 
 The APC is
expected to be adequately staffed by June 1983, 
 Its initial work
program is aimed at 
(a) designing a system for the collection of
on-farm data; 
(b) initiating and assisting the collection of data
on international prices and production for all 
Pakistan's major
crops; and (c) developing a methodology for measuring the effects
of price recommendations on 
farmers' and consumers' real incomes.
This 
work program would lead to the development of a methodology
for preparing timely price recommendations (with supporting


economic analysis).
 

Progress has 
been made toward the GOP's objective of reducing
subsidies on fertilizer and pesticide inputs. 
As a result of the
rapid 
expansion of demand and significant increases in international prices of fertilizer, fertilizer subsidies 
would have
reached U.S. 
 $375 million in FY 80 if internal prices had 
 not
been adjusted. Because of the 50 percent 
 fertilizer price

increase in February 1980, the fertilizer subsidy-was constrained
at U.S. $250 million in FY 80, 
and fell to U.S. $220 million in
FY 81. 
 Although the February 19B0 price increase was followed by
a slowdown in the rate of growth of 
fertilizer demand, there is
some evidence that thiswas accompanied by an increase 
in the
efficiency of fertilizer use. 
 With the recent decline in world
fertilizer prices, 
increased domestic fertilizer production and
restrained demand, 
 a further reduction in the subsidy 
to U.S.
$200 million is epected in FY 82. 
 The GOP's objective is to
eliminate fertilizer subsidies by FY 85 through 
further price
increases--accompanied by appropriate changes in crop procurement
prices, while achieving a ten percent annual 
increase in fertil
izer consumption to improve crop yields.
 

To reduce fertilizer subsidies, 
the government announced 
an increase in fertilizer prices in March 1782, 
 amounting to five
percent on phosphate, 
7.7 percent on nitrophosphate and 10.8
percent on urea. 
 Given projected increases in world 
fertilizer
prices, sizeable additional annual increments in domestic fertil
izer prices will be necessary to reduce the subsidy to zero by FY
85. 
 To the extent that domestic farmgate prices are below world
prices, 
it would be possible to compensate farmers for increased
fertilizer 
and other input costs by raising farm prices 
without
reducing agriculture's competitiveness in world markets.
 

The government's National Agricultural Policy stresses a balanced
approach to all 
aspects of agriculture, 
 including livestock,

fisheries and new crops (e.g., pulses, fruits and vegetables), in
additional to the four existing major crops (wheat, 
rice, cotton
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and sugarcane). In the immediate future, the most intensive
 
diversification efforts will be directed toward oilseed develop
ment. Since specialized oilseed crops are not grown extensively
 
and current domestic production of edible oils is mainly a by
product of cotton production, supply has not kept pace with
 
demand. Between FY 78 and FY 81p edible oil imports increased
 
frm U.S. $150 million to U.S. $280 million and are likely to 
increase further. To remedy this situation, the government has 
created a high-level Oilseed Development Board to provide advice 
on both tne agricultural and processing aspects of production. 

An oilseed development plan has been prepared that proposes (a) 
an expansion in acreage from 10,000 to 100,000 acres over the 
next three years for three nontraditional oilseeds (sunflower, 
soybean and safflower); (b) a gradual improvement in the yields 
of traditional oilseeds (rape and mustard) through improved 
extension work; and (c) improved extraction of edible oils from 
seed cotton, rape and mustard through the rehabilitation of
 
existing plants. Initial experience with implementing the oil
seed development plan indicates close attention to matters such
 
as relative pricing, crop displacement and applied research will
 
be essential to ensure the successful achievement of the plan's
 
objectives.
 

III. EDIBLE OILS
 

Pakistan's edible oil consumption has increased dramatically
 
from about 300,000 metric tons in 1973/74 to about 678,000 in
 
1980/81. This increase is the result of a growing population,
 
expanded urbanization and increased per capita income.
 
Pakistan's population is increasing at a rate of three percent
 
per annum--one of the highest in Asia. Pakistan's consumption of
 
edibi= oil has been increasing at an average annual rate of about
 
five to ten percent.
 

Assuming thesp trends continue and assuming the income elasticity
 
for edible oil remains at its present level of 0.7. Pakistan's
 
consumption of edible oil will be 825,000 metric tons by 1985.
 
This would create a shortfall in the range of 500,000 to 600$000
 
metric tons which must be met by imports of vegetable oil,
 
particularly palm and soybean. According to officials of the
 
Ghee Corporation of Pakistan. a 50 percent soybean oil and 50
 
percent palm oil mix is preferred for making vegetable ghee.
 

The per capita consumption of edible oil has * isen from 6.43
 
kilograms in 1979/80 to 6.79 kilograms in 1980/81. and will
 
likely increase to about 7.8 kilograms per capita per annum by
 
1984/85. Despite projected ircreases, Pakistan's per capita
 
consumption lags behind other countries, e.g., Turkey's per
 
capita consumption of edible oil is 9.2 kilograms per annum;
 
Canada's is 9.7 kilograms; while Sweden's is 11.4 kilograms.
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Cottonseed is the principal oilseed crop, accounting for about 54
 
percent of Pakistan's edible oil production, followed by rape and
 
mustard seeds. While the cotton acreage increased slightly
 
cottonseed production dropped from 1.44 million metric tons 
to
 
1.37 million m&.--i= tons in 1981. Rape and mustard seed
 
production are presently estimated at 250,000 metric tons--only a
 
slight increase over that of 1979/80--while peanut and sesame
 
production are expected to remain at the previous year's level.
 

The aggregate oilseeds production from all sources declined about
 
four percent from 1979 to 1980. The GOP's oilseed production
 
strategy has not yielded encouraging results during th past five
 
years, and the 
main source of edible oil continues to be from
 
traditional oilseed crops--cottonseed, peanuts, rapeseed and
 
mustard seeds. Cotton is produced primarily for fiber and
 
secondarily for oilseeds.
 

Apparently, at least a portion of the cottonseed crush was being
sold outside the official GOP marketing channels. The government 
does not control the price of traditional oilseeds, i.e., cotton
seed, rape, mustard and peanuts. However, the Ghee Corporation
 
of Pakistan has a monopoly for procurement of domestic cottonseed
 
oil which is purchased at an officially fixed price of Rs 250 per
 
maund (82 pounds). Vegetable oil sold outside official channels
 
is offered on the open (black or gray) market to numerous sweet
 
shops and snack vendors in every village, town and city in the
 
Indian subcontinent. Vegetable oil is used for deep frying of
 
sweet 
 and snacks. This could account for official statistics
 
showing an increase in production. Several oil crushers explain
 
that the extraction rate of cottonseed has deteriorated over the
 
years.
 

IV. CONCLUSIONS
 

Pakistan imports about 450 thousand metric tons 
of edible
 
oil. Consumption requirements are rising rapidly. If domestic
 
production remains stagnant, imports will have to provide needed
 
commodities, further exacerbating the balance of payments prob
lem. In fact, unless the problem is addressed, Pakistan faces a
 
$500 million annual edible oil import bill in a few years.
 

The complexities of the edible oil industry do not permit easy
 
and quick solutions to production shortfalls. Expanded produc
tion of cottonseed, the primary source of domestic oil
 
production, depends on the price of cottonseed meal for livestock
 
feed.
 

The characteristics of the local varieties of rape and mustard
 
seed constrain the use of these traditional crops for processing
 
into vegetable ghee--the product sold to consumers. Yields are
 
very 
 low and the oil from the seeds has a high level of erucic
 
acid which hais several disadvantages including limited shelf
 
life. Imported low-acid varieties are being examined, b..t 
large,
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isolated fields are required to avoid crossbreeding with tradi
tional varieties. Given the small holdings of traditional
 
producers of rape and mustard seed, this is difficult to accom
plish. Although limited amounts of peanuts are grown, they are
 
consu-ed as nuts and not used to produce 
oil. While improved

efficiency in production and processing can reduce imports,
 
expanded production is thought to be possible only with signifi
cant increases in nontraditional sunflower.
 

Addressing the specific situation with edible oil 
 imports, the
 
GOP's goal is to prevent the increasing dependence of Pakistan on
 
imported edible oil from becoming so severe that the economic and
 
political situation becomes unbalanced. The GOP understands that
 
self-sufficiency at all costs is not a rational objective. In
 
other words, it hopes to decrease the growth rate of the edible
 
oil import requirement to where it is fairly stable. This will
 
be accomplished by increasing domestic production of edible 
oil
 
to keep pace with the increase in demand.
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I. 	 CONCLUSIONS AND RECOMMENDATIONS
 

1. 	 In locating project sites, high priority should be given to
 
identifying progressive landlords and active markaz council
 
leaders. Their support and effectiveness as informal chan
nels for the dissemination of information can be crucial to
 
the success of the project.
 

2. 	 To encourage the needed integration of extension and
 
research personnel, interdisciplinary training sessions
 
should be held for a mixed group of extension agents,
 
cooperative bank officers, research station officials, agri
culture department officials, irrigation department repre
sentatives and union council leaders. Whenever possible,
 
these sessions should include agricultural extension field
 
assistants and veterinary service stock assistants.
 

3. 	 Although farmers have had an opportunity to observe the
 
success of new methods in the wheat program and are inter
ested in trying them, economic constraints often have
 
prevented their adoption of many new techniques. Such con
straints include limited access to credit, land tenure prob
lems 	and inability to market small quantities.
 

4. 	 Since radio reaches a wide segment of the rural population,
 
it should be used as a first-line medium for the
 
dissemination of technical information for an oilseeds
 
project.
 

5. 	 In the training and visitation (T&V) areas, the qddition of
 
an oilseeds specialist to the district specialist team would
 
be one means of encouraging the healthy growth of more
 
oilseeds.
 

6. 	 The seed turnaround program of the Ghee Corporation of
 
Pakistan (GCP) should be encouraged and used with tradi
tional oilseeds as well as in pilot areas, but only under
 
strict external monitoring to ensure a timely and honest
 
delivery of services.
 

7. 	 An oilseeds project should cooperate with small-scale, pri
vate marketing agents to encourage price-efficient market
 
behavior to influence farm budgets and consumption patterns.
 

8. 	 The project should assist the mechanical crusher sector,
 
particularly by clarifying the licensing and registration
 
procurement system. At the same time, the status of the
 
kholus operators should be monitored, and where evidence of
 
technical displacement appears, credit and training assis
tance should be provided.
 

9. 	 The project appears unlikely to have a significant direct
 
effect on women--either positive or negative. However, the
 
special status of women in Pakistan should not be ignored.
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Girls' schools or women's industrial homes in project areas
 
should be supported. Where none exist, they should be
 
encouraged. These centers provide a somewhat useful medium
 
for the dissemination of home economics skills such as food
 
preparaticn, processing and storage, and of such marketable
 
skills as embroidery and tailoring. They may be used to
 
disseminate information on the use of liquid cooking oil.
 

10. 	 Monitoring and evaluation procedures should be granted a
 
high priority in the design of a project to ensure an
 
efficient implementation consistent with project goals.
 
Technical and economic specialists should also include moni
toring and evaluation procedures in their design proposals.
 
Where possible, Pakistani individuals or institutions should
 
be considered to help monitor and evaluate the project.
 

II. 	 INTRODUCTION
 

A. 	 The Country
 

Pakistan is a country of nearly 84 million people in a
 
land area of 803,943 sq km. The population growth rate is around
 
three percent per year. The Punjab is the most populous province
 
with 47.5 million in 1981, followed by Sind with 18.9 million,
 
NWFP with 13.1 million and Baluchistan with 4.3 million. About
 
72 percent of the total population is rural. There are 5,257
 
inhabitants for each physician. Access to safe water is avail
able to 27 percent of the population. The adult literacy rate in
 
1978 was 24 percent. Primary school enrollment represented 51
 
percent of the total eligible, school age population.1
 

Geographic conditions in makistan range from snowcovered moun
tains, to fertile flatlands and to barren deserts. The social
 
and economic systems show a similar variety, although Islam
 
provides some basic commonalities from place to place.2
 

B. 	 The Oilseed Project
 

Edible oils accounted for five percent of the total
 
rupee value of imports in FY 1981, amounting. to about $300
 

'Statistics are taken from Pakistan Economic Development and
 
Prospects, International Bank for Reconstruction and Development
 
(IBRD)5 1982.
 

2 This report generally considers the three provinces visited
 
as a unit since specific sites for a project have not yet been
 
proposed.
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million. Consumption is growing rapidly, while domestic production has stagnated or even declined. The preferred form of 
 oil
consumption in rural 
areas is called vanaspati--or more commonly,

dalda--which refers to hydrogenated vegetable oil. 
 Liquid oil
not used in villages and often is 

is
 
considered unhealthy. The
preferred cooking medium is ghee or 
clarified butter made 
from
buffalo or cow milk, but it is frequently beyond the means 
of the
 

poor farmer.
 

The domestic oil 
supply comes primarily from cotton, rape or
mustard seed. Cottonseed accounts for about 54 percent of total
domestic supply. 
 In most areas, locally processed mustard seed
oil 
is used primarily for cosmetic purposes, i.e., on the hair.
The principal alternative sources of oil 
 being promoted are
sunflower, safflower and soybean; they are still 
being grown on a
 
limited scale.
 

C. Objectives of the Social Soundness Analysis
 

The overall objective of the social 
soundness analysis
was 
to identify factors that could promote a harmonious integra
tion of project technical activities 
with the socio-economic
 
institutions and organizations shaping rural 
Pakistani life.
soctal soundness analysis 

The
 
is intended to (1) identify and
describe the institutions, 
groups and administrative structures
and arrangements 
which will affect or be affected by project
activities; (2) identify the means by which the dynamic elements


of the socio-cultural system can be harnessed in designing

working on the project; and 

and
 
(3) provide overall guidance to an
oilseeds project to ensure conformity with the established socio

economic norms, values and customs.
 

At present, the social soundness anlaysis cannot 
specifically
show whether certain technical proposals are 
available for a
project, nor can 
it assess in detail 
the potential difficulties
 
or advantages of specific project sites. 
 It can, however, guide

technical teams in preparing their 
own proposals.
 

III. MEANS OF ASSESSMENT
 

Data on 
which this report is based were gathered primarily

during a field trip to villages in the NWFP, Punjab and 
 Sind
Provinces from November 21 
to December 4, 1982. 
 Individuals at
various socio-economic levels, 
including tenant farmers, 
small

landholders and major landlords were interviewed. Because of the
limited time, only a few areas in each province could be visited.
Thanks 
to local guides, it was possible to visit villages 
well
off the beaten track and outside the immediate sphere of 
infuence

of major urban centers such as Peshawar, Lahore and Karachi.
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In the NWFP, the team was 'lased in Saidu Sharif, Swat. Visits
 
were made to villages in Malakand and Swat districts. A local
 
agricultural extension officer accompanied the team in Swat.
 

In the Punjab, the team visited villages in Gujrat and Vehari
 
districts. Access was provided to an influential innovative
 
landlord in Multan Division, and faculty at the University of
 
Faisilabad provided helpful information from their research.
 

In Sind Province, the team was based in Hyderbad and visited
 
Thatta and Sanghar Districts. An opportunity was provided to
 
visit a backward landlord with large holdings near Tando.
 

Farmers and their wives and local and provincial government
 
officials, e.g., agricultural extension and credit officials, and
 
social welfare department personnel were among those interviewed.
 
Among women, it was very useful to talk with school teachers,
 
principals and those running small industrial homes in villages.
 
Representatives of-the All Pakistan Women's Association (APWA), a
 
voluntary organization, also provided relevant information.
 

IV. 	 LOCAL LEADERSHIP
 

1. 	 Local level leadership in most of Pakistan greatly reflects
 
the rural social system where the large landowner takes the
 
most prominent role. The relative size of the landholding
 
varies from province to province, with the largest holdings
 
in Sind, but land ownership clearly provides entree into
 
community leadersh.p.
 

2. 	 Under the present government system, the only electoral
 
system for local leaders is the union council. Representa
tives are freely elected by villagers, but all union council
 
officials encountered on the field trip were also large
 
landholders. This may be partly due to their access to
 
financial resources, including free time for political 
activities, but also to the traditional role of the 
landholder. 

Land affords status and the respect of the community "o its
 
owner. Traditionally, it has also brought power over those
 
who lived on it as tenants, craftsmen or laborers. In its
 
more benevolent form, the large landowner might be seen as
 
an elder, more experienced and wiser in the ways of the
 
world outside the village. All of these reasons combine to
 
make the landowner the most likely winner, if indeed he has
 
an opponent at all, in union council elections.
 

3. 	 From the field data, there were clearly two types of local
 
leaders to take into account. One is the innovative land
holder, receptive to new ways of doing things. He keeps
 
informed about new agricultural practices and crops and is
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willing to engage in a certain amount of risk by trying

them. He 
 is likely to be an active union council official
 
and procures many improvements and services for his consti
tuents. On the other hand, the non-innovative landholder
 
fears change and resents government intrusion into his way

of life. He is a despot. He farms his land as his fore
fathers did--even as his yields decline drastically. In
 
many instances, change is viewed as intrusion and seen as a
 
threat to the political domain of the landlord.
 

4. 	 Although an ultimate aim of an oilseeds project is to spread

its benefits equitably among the rural population, bear in
 
mind that in most places small farmers cannot be approached

directly without gaining the 
 local, large landholder's
 
approval. In addition, the demonstration effect of a
 
successful experiment on the large landholder's farm is
 
likely to have a significant positive effect on local, small
 
farmers. Clearly, much time will pass before small farmers
 
adopt a new practice. The project design should ensure that 
when they do begin to innovate, they will have all they need 
to do so effectively, including adequate information on 
procedures to follow. 

A. 	 Formal Leadership: The Union Councils
 

1. 	 Formal leadership at the local level is vested in the
 
union council system. Union councils represent the
 
only electoral form of local leadership in rural
 

3
areas Every two years, the village comnunity--both
 
men and women--elect a representative to the union
 
council. The union council members elect a representa
tive to serve on the Markaz council which., in turn,
 
elects a member to serve on the district council. A
 
group of district council leaders then elects a repre
sentative to serve on the division level 
council which
 
answers to the provincial governor's office.
 

2. 	 On the local level, a union council leader can lobby
 
for various projects in his village. The Markaz
 
council can allocate funds to villages for small
 
development projects. 
 It also provides approval and
 
assistance to larger development projects such as paved

roads or irrigation systems. In the villages, the
 
union council leader can raise taxes through charges on
 
festivities, marriages, roads, hearths (ovens) and
 

"In 	 some areas, the union council leaders are actually

popularly elected. 
 One such leader was encountered in Vehari.
 
In other instances, the union council leader is the 
largest

landowner or tribal leader who runs unopposed for the 
 position.

In both cases, the union council leader is likely to be a large
 
landowner.
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house construction. Senerally, these taxes are only
 
five to ten rupees per annum and are levied the
at 

discretion of the union council leader.
 

3. 	 By submitting proposals to the Markaz council, union
 
council leaders can obtain funding for a variety of
 
development projects. Special funds are made available
 
to the councils through a provincial matching grants

service to provide for the needs of development pro
jects. These projects can include small road 
con
struction, irrigation canal rehabilitation, provision

of health services, literacy training, independence day

celebrations and nearly any other sort of project that
 
can be justified under the heading of "village develop
ment." To carry out these projectsq a proposala 4 is
 
submitted to the district council. 
 If approved and
 
included as part of the next year's routine budget, 
 it
 
is funded automatically. Funds are provided for build
ing materials, engineering assistarnce and any supplies
 
needed to maintain the facility. On a self-help basis,
 
the villagers are expected to supply the labor for the
 
project.
 

4. 	 Projects initiated and executed through the union coun
cil system are generally promoted by the individual
 
initiative of a creative leader. 
 In the Sind, we
 
visited union council leaders who had done very little
 
except obtain books for a primary school and had no
 
plans for any activities for their villages. On the
 
other 
 hand, a union council leader with a certain
 
amount of individual initiative can get roads, schools
 
and dispensaries built in a fairly short time.3
 

For 	 oilseeds projects, it would be useful to tap into the self
government system in selected subdistricts with active, progres
sive Markaz council leaders. These leaders could help promote
 
new oilseed technology, establish assistance programs for live
stock and aid in reviewing and evaluating on-farm projects.
 

4 8enerally, the village must provide evidence of funding

availability for half the project, the there are exceptions in
 
certain cases. The government is favoring the selecting of
 
certain types of projects by supplying a two to one matching
 
grant, as in the case of canal desilting and reforestatior,.
 

"See the following section for a more detailed discussion of
 
innovation landlords.
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B. 	 The Role of the Landlord in Community Improvement
 

1. 	 The major landlord plays a key role in the development
 
or non-development of areas under his control. In the 
worst case, he can seriously hinder all contacts be
tween his tenants and outside agencies. On the other 
hand, a progresrive landlord can secure many services 
for his tenants and share improved farming procedures 
with them. Examplee of both cases were encountered 
during the field trip in the Punjab and Sind.4 The 
effects of both types of landlords were significant and 
immediately visible in the area.
 

2. 	 An innovative landlord in Vehari District, Punjab, had
 
a very positive effect on his tenants. He helped
 
arrange for road building, schools, irrigation canal
 
cleaning,7 industrial and literacy training for women.
 
In addition, he read all of the Agriculture Depart
ment's fact sheets before aach crop cycle and followed
 
the recommendations. Other farmers were free to
 
observe his farm practices and use oi inputs, and
 
follow his lead to improve their own fields. He hired
 
women to pick cotton and arranged good payment terms.
 

3. 	 Innovative landlords in the areas selected for oilseed
 
projects should be identified and their cooperation 
sought. One landlord, like the one mentioned above, 
can be a more effective vehicle for the transmission of 
new farming ideas than the local extension field 
officer who is often without land and of low status in 
the community. This man's land (100 acres) and the 
fact that he was not very young made his voice 
respected in the community. He had been elected a
 
union council official and worked without salary. Many
 
social services such a women's industrial homes,
 
clinics and sports facilities r.quire a considerable
 
amount of village level initiative for their, attain
ment. The innovative landlord not only provided the
 
initiative to organize and seek government assistance,
 
but also used his influence to speed things through the
 
bureaucracy.
 

ATechnically, Pakistan still has a ceiling on landholding

size. There has been limited enforcement of the legislation
 
since Bhutto's time and by registering land in the names of
 
several family members, the legislation is easily skirted. Large
 
landholdings of several hundred acres are more common in Sind and
 
NWFP, but less so in the Punjab. Without further agrarian struc
tural reform, it would be myopic to attempt to direct outreach
 
services to small farmers without obtaining the consent of local
 
landlords.
 

'His area had won a prize from the provincial government for
 
the best maintained canals.
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4. 	 A backward type of landlord can similarly have a pro
found, but negative, efftct on the development of his
 
area. Such a landlord was encountered in Sind, north
 
of Hyderabad. His family owned 1,000 acres, and his
 
relatives owned all of the surrounding land "as far as
 
the eye could see."
 

His lands had seen few modern improvements. A primary
 
school for boys was available, but he did not see any
 
reason to have a school for girls.0 He had no contact
 
or interest in the agricultural extension service. His
 
crops were poorly spaced and he did not believe in
 
intercropping. About 25 percent of his land was water-
logged, but he was not interested in building tube
 
wells unless the government came to install them at no
 
expense. When he raised the share of the harvest to
 
fifty-fifty with his tenants, he made them pay all the
 
input costs.~' In general, this landlord would much
 
prefer to act as an autonomous tribal leader.1 0 He
 
resented the intrusion of government into his lands
 
through law enforcement and revenue collection. Sur
prisingly, he nonetheless awaited government installa
tion 	of tube wells.
 

5. 	 Major landlords, innovative or not, cannot be over
looked in project design if the project is to succeed.
 
It is not sufficient to select an area where soil,
 
water and climate are adequate. Even the potential
 
economic benefit to an area will not sell the project
 
without the major landlord's cooperation. Where there
 
are powerful landlords, tenant farmers cannot be
 
approached directly with any success. It may also be
 
difficult and time-consuming to get cooperation from
 
the most backward landlords, even by approaching them
 
directly. If benefits are to reach the tenant farmers,
 
great care must be taken to win the landords. But
 
landlords must not be ignored and their cooperation
 
should be obtained before starting work in their area.
 

6. 	 Working through these big landlords should not be seen
 
as decreasing benefits to small farmers. Landlords are
 
a reality of the rural social system. Their tenants
 

"One of his sons who met with the team had an M.A. degree
 
from the University of Karachi in a field unrelated to
 
agricul'ture.
 

'The innovative landlord bore the cost of the inputs
 
himself.
 

10 At least one of this landlord's sons, armed with rifles,
 
accompanied each team member on interviews.
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often respect them; elders will listen to them, while 
an outsider working on the project may be distrusted. 
Tenants of a backward landlord may fear reprisals if 
they deal directly with outsiders. To reach these 
tenants, one must work through the landlords. Field 
work should also be done with the tenants, but only 
after the landlord has agreed. 

V. RURAL AGRICULTURAL SUPPORT SERVICES 

To promote the increase in domestic sufficienuy of edible
 
oilseeds, a significant share of project resources should be
 
devoted, to the development and dissemination of new oilseed
 
technologies. This is justified by the low on-farm yields of the
 
oilseeds to date. Pakistani oilseed yields can be compared with
 
those obtained on average in North America to illustrate the size
 
of the gap in oilseed technology.
 

Average Yield, 1978-1980 Average
 
(kgs/ha)
 

Crop Pakistan North America*
 

Rapeseed 
 583 19148
 
Seed Cotton 962 
 19360
 
Groundnuts 1,242 2,564
 
Soybean 483 
 1,979
 
Linseed 561 791
 
Sunflower 
 747 1,393
 

'For rapeseed, Canadian figures were used as a North American
 
Proxy, while for the other commodities, U.S. figures were used
 
as the North American measure.
 

Source: FAO, FAO Production Yearbook 1980, Vol. 34, Rome, 1981.
 

For the major domestically produced edible oil sources--cotton
seed and rapeseed--there is 
a 50 to 100 percent gap between the
 
Pakistani and the North American yields. That yields are 
 con
siderably higher in North America does not imply that 
a wholesale
 
transfer of production techniques in an isolated fashion will
 
provide an adequate and sustainable means of transferring tech
nology. 
A wide range of support services for oilseed development
 
must be encouraged, even nurtured at times, to guarantee the
 
development of an atmosphere conducive to the widespread dissemi
nation of new agricultural techniques.
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Before discussing support services for oilseed technology, the
 
experience of Pakistan in the introduction of high-yielding wheat
 
varieties should be cnnrsidered. The wheat campaign in Pakistan
 
was, for the most pat.- responsible for a 40 percent increase in
 
yields and a 20 percent incre,se in acreage of wheat from 1969-70
 
to 1981-82. This allowed Pakistan to move from a major domestic
 
deficit position to one of slight surplus."
 

There has been considerable debate over the merits of the wheat
 
campaign, not on the production-gains side, but on the equity
 
aspects and externalities resulting from the adoption of new
 
technologies. While most of the conclusions about the spread of
 
benefits from the wheat campaign are still openly debated, it is
 
useful to review several of the major findings of the more
 
equity-oriented studies.1 2 From these studies, it seems clear
 
that inequities in Pakistani society have been reinforced by the
 
introduction of new technologies. According to an IBRD study,
 

The evidence from Pakistan shows much more
 
clearly that the gains from the new technolo
gies and nutrients have g, ne disproportion
ately to larger farmers. Only a smattering
 
of evidence exists to show that small farmers
 
have adopted the new technologies.1 3
 

According to Gotsch, larger farmers were the first to learn about
 
-the new technologies because they had better access to extension
 
and research institutions. They were able to use this knowledge
 
productively because of their ability to obtain credit. This
 
advantage in access to credit is supported by Lowdermilk's
 

1 2Yield and area estimates from IBRD, Palistan Economic
 
Development and Prospects, 14 April 1982.
 

"2A wide variety of pieces have been written on the effect
 
of the "green revolution" in Pakistan. For a good summary piece,
 
see Inderjit Singh, Small Farmers and the Landless in South Asia,
 
World Bank Staff Working Paper No. 320, February 1979. See also
 
M. Naseem, "Mass Poverty in Pakistan: Some Preliminary Find
ings," Pakistan Development Review, Vol. XII, No. 4 (Winter
 
1973); and the set of articles in Rural Development in Bangladesh
 
and Pakistan, eds. Stevens, Alavi and Bertocci, Honolulu: Uni
versity of Hawaii Press, East-West Center, 1976. The Pakistan
 
Development Review, Stanford University's Food Research Institute
 
Studies and The Pakistan Economic and Social Review are all good
 
sources For the review of the effect of green revolution
 
techniques.
 

"3 For the IBRD source see Singh, op. cit., and M.K. Lowder
milk, "Diffusion of Dwarf Wheat Production Technology in
 
Pakistan's Punjab," Ph.D. dissertation, Cornell University,
 
Ithaca, New York, May 1972.
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resear-ch in the Punjab in which large landowners (over 50 acres)
 
were twice 
as likely to have funds available for agricultural
 
tasks than small holders (2.5 to 7.5 acres). 

The institutional support-service bias in favor of larger land
holders is a factor 
 that will have to be addressed in the
 
oilseeds promotional campaign as well. However, 
 one of the
 
biases from the wheat campaign that can be overcome for oilseeds
 
is the irrigation bias. Early wheat intensification measures
 
were concentrated thr-ough 
the Indus River basin to ensure proper
 
water control for new varieties. These measures, however,
 
widened 
 the gulf between the large number of dry land (barani)

farmers and those who had 
access to irrigated land. Since a
 
large share of oilseed cultivation (excluding cotton) is dry
on
land or rainfed, irrigated lani, technology diffusion measures
should actually alleviate certain land-base biases.
 

Several precautionary measures must be considered when designing
 
a production campaign for oilseeds to avoid 
 promoting measures
 
exacer'bating rural inequity. These lessons, as drawn from field 
observation, can into three
be grouped categories: research,
 
extension and credit. (arketing and pricing will be discussed
 
in a later section.)
 

In general, the Pakistani farmer does not view oilseeds as sub
stitutable commodities or, 
 in many cases, as commercial commodi
ties. Cotton and mustard are considered by the farm sector to be
 
a cash and a staple crop--the former primarily for direct 
market
 
sale and the latter for a wide range of household uses, including
 
'haircare.
 

The problems 
cited by farmers in raising the yields varied by
 
crop. Far'ers mentioned several constraints on oilseed crops.

For three crops--mustard, cotton and soybean---farmers mentioned
 
the following factors as contributors to low levels of
 
production:14
 

1 4 Several farmers complained that oilseed crops were partic
ularly sensitive to the vagaries of disease, 
pests and weather.
 
For the smaller farmer, 
this added risk element often precluded

the planting of oilseeds. Risk can be reduced through proper
 
pest management, price stabilization measures and guaranteed mar
kets. By reducing the yield risk, many of 
the new nontraditional
 
oilseeds 
may become attractive crops to the more risk-averse
 
small farmer. Access to credit and the ability to afford inputs
 
would also improve the farmer's ability to bear risks.
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Constraint 
 Mustard Cotton Soyean
 

Pests (worm, boarer, virus, rot,
 
weevil, birds, rats) x x x
 

Seed Quality (empty seedcoats) X
 
Low Prices x x X 
Lack of Credit 
 x 
Lack of Market 
 X 
Inadequate Processing Facilities xX
 
Unpalatable X 
Isuff ciint Labor- x 

*Ba ed on field observation. 

Hence, for 
 different crops there are different constraints to
 
higher yields. This is well 
known by the farm community and by

GOP researchers, and has ieen taken into account in the prep
aration of an oilseed development project. The different can
straints are understood at -the farm sector and at 
 the national
 
provincial research institutes.
 

However. there is a mid-l]vel 
gap in the formal information
 
network 
that has inhibited the development and dissemination of 
new oilseed cultivation techniques. For example, the various
 
provincial 
and distri-t research centers evidently have access to
 
improv,d seed varieties that are most easily adapted to the local
 
surroundings. 
 In addition, the Pakistan Agricultural Research
 
Council 
 (PARC) has produced documents indicating it is aware of
 
the technical constraints to higher production of 
 each oilseed
 
crop and is conducting research to overcome them. 
 At present,

research station yields for cotton 
are estimated at nearly twice
 
the level of those obtained on the progressive farmers' fields.
 
Obviously, there is a 
gap between the activities of the research
 
community and the technology available to the farmers.
 

Several factors can explain this gap. First, on the district
 
level, contact between agricultural station researchers and the
 
local extension community are infrequent. Rarely do researchers
 
conduct field experiments on the farmers' own plots. At 
 the
 
stations visited, the most common attitude was that 
 a full
control field station was the only appropriate place to conduct
 
an experiment. 
 A good degree of communication takes place

between the research stations and the district extension service,
 
providing recommendations for fertilizer, 
 seed variety, pesti
cide, cultivation technique and so forth. 
 Yet researchersi con
ducted very little in-field follow-up activity on farmers' 4 ields 
to investigate the fitness of their recommendations. 

This tendency for a uni-directional flow of communication from
 
top to bottom permeates the extension system as well. At pre
sent, there are really two formal extension systems operating for

agricultural commodities. The traditional system is bas(Rd on a 
provincially-centered 
 extension bureaucracy with teams at 
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division, district and tehsil 
levels. The extension systems in
 
the Punjab and Sind also have several districts using the exten
sion training and visit system. 
 Under this system, groups of
 
contact farmers work in consultation with an extension agent

(field assistant). The agent theoretically adheres to a tight

schedule of visits and office periods and spends one 
 day per

fortnight in a training session. 
 Under both systems, field
 
assistants are required to sot up demonstration plots, regularly
 
distribute information and communicate with higher level 
 exten
sion agents, research officers and the farm community.
 

Generally, the extension agent and the field assistant 
are able
 
to provide information about the major crops in region. For
a 

most areas along the Indus basin, extension agents are able 
to
 
supply information about wheat, sugar and cotton. 
 In many cases,
 
oilseeds account for only a small 
part of the extension agent's
 
domain, so he tends to be overlooked in the hierarchy of official
 
duties.
 

Farmers frequently complained that they had never 
been able to
 
contact extension personnel, that demonstration plots were merely

signs planted in a field and that the advice they had received 
was invalid. Since the responsibility for pesticide supplies had 
been returned to the private sector, farmers were also unable to 
obtain adequate information or materials (spray packs and chemi
calsi for pest control. While these problems apparently exist,
 
extension agents are frequently handicapped by a lack of trans
portation facilities, low pay grades relative to 
 educational
 
achievement and negligible budgets.'5
 

Besides formal contact with an 
extension agent, there are other
 
mediums for the dissemination of agricultural information. In
 
several areas, the extension service produces a daily radio show
 
on agricultural practices. Likewise 
agricultural practices are
 
transmitted over the national 
television service. Radio 
shows,
 
in particular, appear to reach a 
broad audience in the villages,

but it is difficult to gauge the effectiveness of a message

transmitted over the radio. 
 Most farmers did not feel that it
 
constituted "proof," but in combination with other forms of
 
information transmitted, radio broadcasts do have the potential
 
to reach the widest group of farmers.
 

'OIt is difficult to tell if the T&V extension system will
 
improve the flow of communication from the farm level 
up through

the extension ranks. 
 Preliminary observation indicates other
wise. In several areas, T&V agents complained that they were
 
asked to do considerably more work than the traditional system
 
agents without any change in pay scale. 
 This seems to be a
 
widespread complaint and one of the prime reasons why 
 nearly a
 
quarter of the 820 field assistant positions for the T&V program
 
in the Punjab remain unfilled.
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Agricultural slogans painted on 
rocks and the disseminatior of
 
agricultural fact sheets are additional ways in which messages
 
are transmitted to the farm sector. In many cases, the produc
tion message does seem to reach the small 
 farmer, but more

through a trial 
and error process in which the achievements of a
 
more progressive (or better connected) farmer are 
copied, ques
tioned and adopted. The lag in this process can be as short 
as a
 
few weeks to as long as several crop years.
 

In many instances, it is not the lck of knowledge that inhibits
 
the smaller farmer from adopting the new techniques, but rather
 
the lack of financial resources. In many cases, poorer farmers
 
are required to borrow from village moneylenders, merchants and
 
other elites at high., real-interest rates. Many poorer farmers,
 
farm workers and tenants are obligated to a life of near economic
 
enslavement1 6  due to a cycle of debt and insufficient funds for
 
repayment.
 

The government has provided a source of institutional credit
 
through the Agricultural Cooperative Banks which have branches in
 
the major district and subdistrict urban areas. In recent years,
 
the banks have utilized employee credit-recruiters, or agents who
 
go to the villages to encourage farmers to use institutional
 
credit.
 

The most common formal-sector institutional credit for agricul
ture is granted through the cooperative society. To join a
 
cooperative society, a group of farmers must have 
 registration
 
titles to the land checked and approved, and be authorized as a
 
cooperative by a representative of a cooperative bank. Opinion
 
varies widely, but apparently most farmers believe that a minimum
 
holding of about 10 to 15 acres is required to join a coopera
tive.1 7  
 After the cooperative society is recognized and
 
registered, it is entitled to request, through a working 
com
mittee, a loan of up to Rs 50,000 per season.
 

The working committee approaches the bank manager who, after
 
providing forms to be filled in and approved, approves the
 
credit. 
 The working committee then receives the production in
puts9 certified seed and fertilizer at controlled rates and 
 pay
 
orders for the remainder. The pay order can be cashed or depos
ited in the cooperative's bank account. Credit is applied to
 
delinquent loans. Frequently, an inspector, sub-inspector and a
 
revenue official will 
visit the farmer to verify that the people
 
in the society are landowners and cultivators and that they are
 
using the loans for the purposes attested.
 

'-This was most, apparent in the Sind, but less so in the
 
Punjab.
 

1 7 The use of a minimum holding and the requirement that the
 
farmer own property effectively exclude the majority of rural
 
cultivators from cooperative activity.
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In the field, fariners qenerally complained of difficulty in 
gaining access to cooperatives, excessive corruption and problems 
in clearing papvrwork to obtain loans.1 In most cases, the most 
prosperous cooperative associations were among the large zamidar 
(landowners) who were able to afford the costs of accessing 
institutional credit. In Multan, a small landowner representing 
a cooperative of only small landowners spearheaded the formation 
of that cooperative in 1960 because he felt farmers had no other 
choice but to organize to better their lot. He called a meeting 
of the village elders, explained his ideas and spent several 
weeks in the city to arrange for group credit. A considerable 
amount of individual initiative is still required if small
 
farmers are going to form and maintain successful cooperatives. 

At the division level, there appeared to be almost no communica
tion between the agricultural department and the cooperative
 
bank. Agricultural officers stated the cooperative bank was
 
supplying only a frantion of the credit needed for production so 
input-planning could proceed without them. One cooperative bank
 
leader in Multan state(, that financial allocation was based on 
provincial and district assessments of the credit capacity of, his 
region, and not necessarily on the agricultural credit require
ments of the -farm population. 

In general, cooperatives only serve the imajor food and cash 
crops. In areas where cotton oroduction is heavy, cooperative 
banks do provide production loans for cotton. It is unlikely 
that loans are provided for the traditional oilseeds. For the 
newly introduced oilseed varieties--soybeans in particular--in
kind production loans are granted in exchange for seed as part of 
a Ghee Corporation seed stock production arrangement. Generally, 
farmers who were not cooperative members were reluctant to join 
cooperatives; instead, they felt there was little use in doing 
so. Although cooperative societies for production/credit pur
poses are active in some areas, there is very little sign of any
 
cooperative marketing or processing of foodstuffs. In part, this
 
is due to the nature of the traditional marketing system.
 

1WiFarmers generally stated that one needed "proper connec
tions" to obtain loans. No large landowner spoken to in the
 
Punjab and the Sind had ever received a technically interest-free
 
cooperative bank loan without paying a "facilitating charge"
 
(bribe) that was less than ten percent of the value of the loan.
 

57
 



VI. MARKE'rING: THE STATE AND THE PRIVATE TRADER
 

The rural market 
serves as a medium for the transmission of
commodities5 but more important it reinforces organic links 
between the dominant mode of production and the wider extra
village community. For oilseeds, several market3 operate simul
taneously. To simplify matters, the oilseeds marketing sector

will be divided into state and traditional charnels. An example

drawn from the Vehari District will illustrate the differences in
 
each.
 

In Vehari, the Ghee Corporation supervised the processing of
 
cotton for oil. 
 Ginning mills were licensed by the Department of
 
Industry and each mill was provided with a small log book for the
 
ginners. They were required to list ear:) purchase of 
cotton and
 
record the quantity of seed produced. They were also required to
 
sell the seed at a controlled price to local expeller plants and
 
record transactions. At expeller plants, managers were required

to crush and refine the oil fnr sale to the Shee Corporation.

Based on 
 the amount of seed purchased, the expeller-owner was
 
required to sell oil directly to the Ghee Corporation (GCP). A
 
GCP truck would pick up the oil 
every other day and deliver a
 
receipt to the expeller which was later used to obtain payment.
 

In this system, farmers brought their cotton directly to a ginner
 
or to a wholesaler who would then sell 
to a ginner. These sales
 
were almost all cash-and-carry, with only lots of 
a bag (about 50
 
kgs) allowed. At the ginning facory, the manager and the culti
vator negotiate the weight and quality of the 
cotton. It was
 
said that farmers would try to add rice straw or gravel to 
 the
 
bags to add weight. The ginning mills tend to underestimate
 
their total purchases because the smaller lots (under 50 kgs)

generally go unrecorded. In 
some cases, ginners provided farmers
 
credit in exchange for output. 
 This was said to be an infrequent

practice, however, due to the competitiveness of the sector and
 
the problems of assuring high-quality output.
 

A more serious constraint in this system was the pricing policy

of the government. Expeller plants were required to sell 
their
 
oil output to the GCP at the controlled price of Rs 250 per maund
 
(40 kg, in this case) of refined oil. Out of a 40 kg maund of
 
seed, the extractor would produce 4.5 kilos of refined oil (for

the GCP), 33 kilos of feed cake, 1.5 kilos of oil 
dirt and 1 kilo 
of waste. The oil dirt sold for Rs 400 per drum 
(45 kilos) at
 
free-market prices that were considerably higher than the price

of refined oil. For the extractor, the aim was to produce as
 
much oil dirt as possible without appearing to violate the GCP's
 
procurement regulations. As a consequence, 
the extraction pro
cess is conducted at a low-pressure level, yielding a sizeable
 
amount of oil dirt. 
 By running the crushers at less than full
 
pressure, an additional one to two percent of oil
the also
 
remains in the cake. 
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The state and the traditional'9 markets-diverge in the degree to
 
which marketing is integrated, on a person-to-person basis, with
 
the spheres of rural production and consumption. For the state,
 
the channels of integration between mmrketing and production are
 
divided among various arms of the bureaucracy, credit banks,
 
co-bps, extension agents and so forth. For the traditional
 
marketers, these functions are somewhat more integrated through
 
the medium of the marketplace.20 This ahall be illustrated with
 
an example from the wholesale market in Vehari.
 

The traditional trade cycle begins before the crop season when a
 
farmer or cultivator approaches a merchant and requests assis
tance (not credit) for the upcoming planting period. If the
 
farmer is known by the marketer and considered reliable, cash is
 
advanced. After the harvest, the farmer brings his produce or
 
the portion he wishes to sell to the merchant's stall.0 1 Each
 
day, an auction is held to sell off the goods to the highest
 
bidder in the market. If the price is acceptable to the farmer
 
he can agree to the purchase; otherwise, he can refuse to sell at
 
the bid price and return another day. The farmer leaves his
 
goods with the merchant who guards them and, when sold, arranges
 
for the collection of funds for the seller.
 

The auctioneer (dallal) receives .25 percent of the value of the
 
sale as a commission. The arthi, for his cash advance and sales
 
assistance efforts receives five percent of the value of the
 
sale. This is not a usurious rate for the credit and services
 
extended. In fact, it approaches the government-subsidized
 
interest rates and includes sales services the government does
 
not provide.
 

"'Traditional is used here in the sense of long-established.
 
Traditional marketing chaanels do change and adapt to new circum
stances. They should in no way be considered backward or inhibi
tive of technological innovation.
 

2 0 1tis not strictly true that GOP production, marketing and 
consumption are all channeled through separate agencies. In
 
Swat, for example, GCP agents operate a seed turnaround program
 
for soybeans in which farmers are provided seed and fertilizer
 
and are required to sell their output, at a controlled price, to
 
the GCP. This system has had some success in the Swat Valley,
 
although farmers do complain of low prices, poorly timed input
 
deliveries and, in one case, of the tendency for GCP agents to
 
try to purchase the soybeans at less than the controlled rate.
 

O1 The wholesale market (mandi) is shaped like a horseshoe
 
with, in this case, 42 shops built into the'open ring. In front
 
of each shop wares are displayed. Inside the shops are more
 
wares, desk space and generally, locked godowns. In the center
 
of the horseshoe were godowns and a ring of trucks, Suzuki
 
vehicles and small herds of cattle, buffalo, goats and chickens.
 
Each shop has at least one trader (arthi) but may be used for as
 
many as four or five traders in partnership.
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For the agricultural commodities, the arthi generally tries to
 
buy at three to five rupees below the current retail price (per
 
maund of 40 kg). Each shop is equipped with a telephone and,
 
from observation, the trader keeps nearly constant contact with
 
informants in bigger cities to monitor prices and competing
 
markets. In addition to his role as purchaser of goods and
 
provider of credit, the marketer also serves as a conduit to the
 
major urban centers of the nation. Although technically pro
hibited from doing so, the ar-thi will sell large lots of sugar
 
and cotton to markets as far away as Lahore and Karachi, depend
ing on relative prices.
 

Long-distance sales serve two purposes. To society as a whole,
 
they provide a means of spatial equalization of prices (spatial
 
price differentials equated to a fixed percentage of transport
 
costs). To the trader, long-distance transactions provide a
 
means of combining a sale with a buying trip. In the urban area,
 
the arthi purchases various consumer goods--worth nearly
 
Rs 100,000 at a time--and ships them back on the same trucks that
 
carried the agricultural commodity to the city. Part of the lot
 
is sold to the town merchants, while the remainder is stored in
 
the shop for retail sale and to replenish the shop's inventory.2 0
 

Although there is a great deal of price competition among tha
 
marketers, all are bound together formally by the dictates of the
 
market committee. Each year, all of the businessmen elect five
 
people to serve on the market committee. They, in turn, select a
 
president. The president and the committee members then hire a
 
staff of 15 to 20 people to maitain the market and conduct the
 
auctio:n. The president is also the final arbiter for ary market
 
disputes; and supervises the commodity markets.
 

In general, the marketers are successful because they can inte
grate the credit, market disposal and long-distance trade func
tions. To the small farmer, the small-town arthi is a source of
 
funds, a reliable market for his commodity and a source of much
desired consumer goods. Over the years, alliances are built up
 
between farmers and the arthi. Because the farmer's goods are
 
sold in a public auction, the arthi's and the farmer's interests
 
are merged at the time of product disposal. Although the arthi
 
functions inside the umbrella of the state marketing. system, he
 
is able to do so competitively to promote the building of long
term working ties with the farm community.
 

"2 The marketer also serves as a conduit of urban tastes and
 
values. The entry of infant foods, Coca-Cola and candy bare into
 
the villages come through these channels. Marketing is also
 
man.'s work. As one marketer suggested, "Islam would not look
 
kindly upon a woman trader."
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VII. THE DOIESTIC EXTRACTION OF OIL
 

There 
are three major types of expeller facilities used in
 
the processing of edible oils.a3 
The first of these is the
 
kohlu, which is a mortar-and-pestle type of oxen or small motor
powered 
crusher. These are small, owner-operated facilities
 
which can generally handle three to four maunds of 
seed (a 40 kg

maund), at a charge of approximately one rupee per kilo pro
cessed. There are an estimated 15 to 20,000 kohlus in operation

which provide a primary income source for 
 more than 100,000

individuals. The kohlus primarily process rapeseed and mustard
 
to be used for in-village consumption. In addition to the oil,

they 
turn out a cake with a 15 to 16 percent oil content. The
 
cake and oil are returned to the customer who either feeds 
the
 
cake to his livestock or sells it.
 

In many parts of the country, the kohlus have been displaced by

mechanical expellers. 
 There are two types of mechanical expel
lers--high and low pressure--and only those that are equipped

with steam units handle cottonseeds. The mechanical units, for
 
small-lot jobs, were reported to charge 70 paise per kilo of
 
seed, or 30 rvercent less than the traditional expellers. The
 
mechanical expellers are also able to extract two to three per
cent more oil than the kohlus. An average, low-pressure mechani
cal expeller can process as much as 200 times that of 
the animal
powered kohlus.
 

The third form of extractor is the solvent unit. 
 There are at
 
present 15 solvent plants in the nation. 
 These are operating at
 
only 11 percent of installed capacity. 
 At full capacity, these
 
plants could process all 
of the oilseeds produced in Pakistan.
 
The solvent extractors are also the most efficient form of pro
cessor, recovering 95 to 98 percent of the oil from the
 
oilseed.24
 

The major trade-off between these three forms 
of extraction
 
facilities is between efficiency and employment. The oil pro
cessing sector 
 is one of the largest of the agro-based indus
tries. A study on the processing sector found that, "In
 
1975/1976, the oil milling sector employed 27,238 people 
and
 
generated a value-added of Rs 1,005,179 thousand (in 1960
 
prices)." 
 That same study concludes that kohlus and mechanical
 
extraction facilities are preferable to solvent plants because of
 
(1) the lower installation costs, (2) lower operating expenses,

(3) flexibility in amount processed, 
 (4) good contact with the
 

2 3 In this section, the issue of ghee plants is not 
 being

discussed. The hydrogenation plants are being returned to 
the
 
private sector, 
although there have been considerable delays in
 
the transfer of ownership.
 

2 4 See Pakistan Agricultural Research Council, Perspective of
 
Edible Oils Research and Production in Pakistan, Islamabad, 1981.
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local market and (5) production of the preferred form of feed
 
(high fat oilcake).20
 

There are other factors besides the efficiency/employment trade
off that should be considered in the design of assistance pro
grams for the extraction sector. First, the kohlus as a tradi
tional means of processing are embedded deeply within the various
 
caste systems of Pakistan society. With the caste, one's social
 
status and profession are directly linked. Thus, for a kohlu
 
owner to become, for example, a shopkeeper, would require a
 
change in skills, property and status--the last of which is
 
perhaps the most difficult to achieve in a single generation.2 '
 
Also, because the kohlus operators process very small lots of
 
oilseed, their displacement may force the small subsistence-based
 
oilseed cultivator out of production or into a form of larger
scale commercial cultivation.
 

Aside from the efficiency argument, there are several reasons why
 
the mechnical expeller sector should be assisted by an edible
 
oilseeds project. First, in certain areas kohlus and mechanical
 
processors are handling different products and are not in direct
 
competition. Where mechanical crushers do not exist, the limited
 
load that can be absorbed by the kohlus may be a disincentive to
 
the higher production of edible oils.
 

The building of mechanical expeller units is reported as one of
 
the more common productive investment outlets for overseas remit
tances in recent years. The start-up costs for a small crusher
 
facility with a 500 maund (40 kg/md) capacity is 10 lakh rupees
 
for building and equipment. In a case in the Punjab it was two
 
lakh for two acres of peri-urban land. In the cotton belt of the
 
Punjab, the crushers operate seasonally, running at almost full
 
capacity for four months of the year. To operate the plant
 
requires a running capital of nearly 30 lakh rupees per year to
 
meet purchase obligations, salaries, repairs and other variable
 
costs. For a l.borer returning from the Middle East with a
 

2 OSee Sohail J. Malik, "A Note on the Edible Oil Milling
 

Sector Output, Value-Added and Employment," The Pakistan Develop
ment Review, Vol. XVI, (Winter 1977).
 

2 6 Caste barriers are rapidly being broken down by the diffu
sion of commercial farming practices in the countryside and by
 
the returns from the Middle East employment market. These fac
tors have enabled a short-term leap in wealth for many rural 
families. 
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savings of 10 to 
15,000 dollars, an investment in an extraction
 
facility is a financially attractive option.a 7
 

Where the use of mechanical expellers would enlarge the market
 
for edible oils, 
improve processing efficiency and provide a
 
productive us for overseas remittances. it is suggested that
 
they be technically and +inancially supported by assistance from
 
an edible oilseed project. Furthermore, if these tqnits can be
 
vertically 
integrated with commercial livestock operations it
 
will also 
improve the pricing and production incentives atmos
phere for the farm sector. For the small kohlu operator, some
 
attention should be given to improving 
production efficiency,

although it is suggested that a more profitable form of project

activity would be in the identification of alternative employment
 
opportunities. 2 

VIII. REACHING RURAL WOMEN
 

A. Women in Villages
 

1. Despite some regicnal or seasonal variations in activi
ties, a village woman's day varied little from NWFP to
 
Sind. Caring for her family and home is 
 a village
 
woman's primary, and usually sole, activity. Having a
 
wealthy husband could mean that a woman has less 
per
sonal involvement in houshold chores, thanks 
to
 
servants. It did not mean that she was free to use her
 
leisure time to engage in activities outside the family
 
compound such as school or work.
 

27In several cases, owners claimed that they were able 
to
 
recover the fixed costs of 
their investment in a two to three
year period. One owner did complain that delays in obtaining
 
licensing for the plant contributed to higher start-up costs.
 
All extraction plants are registered with the Department of
 
Industry. Although the official registration fee is quite small,
 
private sources estimate that a payment of nearly Rs 25,000 is
 
required to facilitate the authorization of a new factory.
 

2"In recent years, there have been several studies on
 
improving the efficiency of the small-scale kohlus. A set of
 
training manuals for the improvement of this form of expeller is
 
available from the Appropriate Technology Institute in Lahore.
 
From a donor-financed study, there is Village Level Oilseed
 
Processing, Final Report, University of Denver, 28 June 1980.
 
Although there are techniques available to improve the efficiency

of the i.ohlus, the economics of the operation dictate against

their adoption. Kohlus owners charged 
a flat fee per kilo of
 
seed milled regardless of the oil extraction rate.
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2. Links between the women and formal 
 institutions were
 
few. When schools were available for girls, mainly
primary schools, some did attend. Generally, it was
felt that school for girls was fine until puberty as 
long as they were located nearby. In somne cases, women 
said that their daughters could nnt go to school be
cause they needed their help at home, mainly with 
caring for smaller children. When the men had had some 
schooling, it seemed to make them more interested in
 
educating their daughters, at least through primary

school. Industrial training homes in some villages

provide opportunities for girls to learn crafts 
which
 
they ca, make at home and sell 
if they wish.ZY
 

Most women had been to a clinic at one time or
 
another--often 
with a sick child--but the lack of
 
female doctors severely limits their access 
to good

medical care for themselves. Also, many women were
 
unable to purchase the medications prescribed due 
to
 
lack of cash. Other services such as agricultural

extension make no effort to reach 
women, even where
 
they are involved in agricultural work. Only female
 
extension agents could assist women 
 and none were
 
available. It could be difficult to recruit women as

extension agents since the position requires 
travel
 
over a wide area. A restructuring of the role of the
 
field 
 agent for women would probably be required if a
 
women's program were developed.
 

3. Seclusion 
 of womvn in the Islamic tradition was
 
observed to a greater or lesser extent in 
 all three
 
provinces visited. 
 In general, it was considered to be
 
the most desirable situation, but it was not always

possible due to economic constraints.
 

Women in NWFP, except for the poorest, did not work in
 
the fields at any time of the year. 
 Some women inter
viewed claimed not to have been out of 
their compounds

3 0
for years. They spent their days cooking, cleaning
and caring for children and animals--buffaloes mainly-
inside their compound. They did cleaning and storage
of wheat after it was brought from the fields by 
 their
 
men. In this province, women never went to the bazaar
 
to purchase food, household items or clothing, even for
 
themselves. They had little idea of what could be
 
found in the markets or of market prices.
 

OvIndustrial vomes are discussed in more detail 
below.
 

"*It should be noted that these women were happy and

appeared to be proud that they,never went out.
 



In the Punjab, 
 more women were found who worked in the 
fields, although there were regional differences. In 
Gujarat, men and women appeared to be mixing freely at 
a village home on a social occasion. Although none of 
the village women worked in the fields at any season, 
'they were responsible for purchasing some items avail
able in the village. The mother appears to be a key 
figure in this household and was given a central posi
tion, while her husband stood on the sidelines. 
Further south in the Punjab, it was very common to find 
women working in the fields, expecially at the cotton 
harvest. 

In Sind, access was not generally provided to women in
 
landlords' housholds. Although tenant farmers' wives
 
worked in the fields (side-by-side with their husbands,
 
they claimed), the wives of wealthier landlords were
 
kept very isolated. An individual with an M.A. degree
 
was found to have seven sisters and four wives who had
 

3 1
never been to school.
 

4. 	 Marriages were arranged by families. Girls are a lia
bility to a family because they must bring a very
 
substantial dowry when they marry, while boys contrib
ute nothing. A girl who cannot provide an adequate
 
dowry is at a great disadvantage in selecting a hus
band. Age at marriage varied, but it seemed to be from
 
early to mid-teens. The youngest located was espoused
 
at nine to a landowner's son 14 years her senior. The
 
marriage was consummated at puberty and she bore her
 
first child at 14.
 

After marriage, a woman generally goes to live in her
 
mother-in-law's house and further ties to her own
 
family beccme very weak. There is great pressure on a
 
newly married woman to bear a child, preferably a so;i,
 
very quickly. One girl of 15, married for three years
 
with no children, was in desperate fear of losing her
 
position in the household if she could not conceive
 
soon. Perhaps the greatest power a woman ever wields
 
is that over her daughters-in-law.
 

5. 	 Differentiation of sex roles begins early in life.
 
Children of both sexes can be seen working in the
 
fields or playing freely in the village until the age
 
of four or five. At that age, girls are likely to be
 
brought into the compound to share in the women's
 
tasks, especially to care for their younger brothers
 
and sisters. Boys continue to work in the fields and,
 
as they grow up, gradually take on the responsibilities
 

"'The profound effects of innovative versus backward land

lords are discussed elsewhere.
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of adult males. Often boys begin primary school at 
five or six. Less often, girls will also attend school
 
until puberty if 
a school for girls is available. Some
boys are apprenticed to tr4ders or artisans--usually

relatives--at age 10 to 12. 

6. Income-producing activities for women in the villages
observed were very limited. Although women were found 
to help with sowing, cultivation and/or harvesting in 
some areas, their husbands marketed the products. No 
portion of the money received was routinely allotted to 
the woman -or her use. In Vehari District, Punjab, 
women were 
found to be working for pay by harvesting

the landlord's cotton crop. Thim was the only case 
where women actually received cash payment for 
agricultural labor. 

The only other m= ntion of income for women was through
the industrial homes. There, to
women could learn

embroider or sew, and if they wished, sell their pro
ducts. However, most women said they were only

interested in 
 making items for their dowries or -for
 
their families' .e if they we-e 'married. A 1976 
study in the Punjab= 2 found that most women thought
that people who sold their skill were low caste.
 

7. Although the above attitudes must be taken into
 
acc-ount, income-producing activities that do not vio
late local custom too radically might well be 
attrac
tive to certain groups of women. An environment that
 
is all female, including supervisors, physically pro
tected from 
the eyes of men, and offering locally
respectable types of work could be of 
interest.
 

Ii; an oilseed project has any components which meet the
 
criteria, oomen might be considered for certai, kinds
 
of work. Before a detailed plan to involve wumen could
 
be developed, further information is required on the
 
design and particularly on the selection of sites 
for
 
such a project. Because attitudes on acceptable

behavior and seclusion of women vary from place to
 
place, it is not possible at this point to give

specific recommendations on women's roles in 
 oilseeds 
projects. Given the restrictions on women's behavior,
they are not likely to be very actively involved in
 
oilseed production or processing. At present, it
 
appears that an oilseed project will 
not have a signif
icant effect, ei"iher positive or negative 
 on village
 
women. 

3=Seemin Anwar and Faiz Bilquwes, "The Attitudes, Environ
ment and Activities of Rural Women: A Case Study of Jhok Sayal,"

Research Report No. 98, PIDE, Islamabad.
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8. 	 Curreny, the prief orred ro . k ng mdium in rural areas 
is ghee md1 fro-. buffalo mi+k° weVer, this product
is oenerally available only to wealthier members of
vill age v rhi st -1requently cookingsuciety ~ 	 used 
medi um in all parts Or the country visited is hydro
genated vegetable oii, commonly called Dalda (a brand 
name), In most places, liquid vegetable oil was 
unknown to the housewife. The few who had heard of it 
suspected it was not ,good for their health. 

B. 	 Formal Institutions and Village Womn 

I. 	 Women's direct links to Pakistan's formal institutions 
are limited both by purdah (seclusion of women> and by 
the availability of services addressing women's needs. 
Although the links are very tenuous and often inade
quate, they are already part of the country's adminis
trative structure and womuld not require the development 
of new institutions. Two principal institutions will 
be considered: the women's industrial training homes, 
sponsored by the provincial Social Welfare Departments, 
and schools., 

2. 	 The village women's industrial homes (VWIH) involve a 
complex process of interaction between men, village 
voluntary associations, the social welfare bureaucra
cies and ultimately, women. Since similar processes 
lead to obtaining other types of improvements for vil
lages such as schools, roads, etc., the VW:(H process 
will be discussed in detail. The discussion of the 
VWIH should provide information on one of the few 
institutions reachihg through the national, provincial 
and local government levels to village women, and on
 
the process of local initiative community
 
devel opment. 5= 

3. 	 The process of setting up a VW1H begins in the village. 
It is up -to local leaders to organize themselves into a 
voluntary association which then seeks registration 
with the Social Welfare Department (SWD). Before there 
can be a voluntary association., usually made up 
entirely of men, the men of the village must know that 
the VWIH program exists and must want to have such an 
activity for their women. Although the SWD is said to 
have some outreach workers who publicize potential 
services such as VWIH, clinics and sports facilities 

"The case study on which this description is based is taken
 
from Punjab Province. Local level details were obtained at
 
Gaggoo :and a nearby village. Other data were obtained in
 
Faisalabad and Lahore.
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it is mor-e likely that the idea reaches the village

through someone who has direct ex posure to such a 
facility elsewhere. This person may often be the inno
vative landlord leader described elsewhere in the
 
raport.*4 

4. 	 The process of registering a voluntary agency at the 
S14D is complex and time consuming. Theoretically, it 
should take less than two months, but delays of up to a 
year are not uncommon. Approval has to pass through 
several levels of bureaucracy, providing many opportun
ities for favoritism and gratuities. Officiaily, the 
criteria for evaluating an application for registration 
are 	 that (1) there must be no competing voluntary 
agency in the same area; and (2) the agency must be 
democratic and devo~ed to the welfare of all villagers 
and hot just for the personal gain of a few individ
uals. On-site inspection takes place. Once a village 
voluntary ass(3ciation has registered with the SWD, it 
can apply f.,r e variety of programs including VWIH, 
widows' homes (for training destitute widows), clinics 
or dispensariesg sports facilities and adult literacy 
orograms.
 

5. 	 To actually establish a VWIH, a registered village 
voluntary association must raise funds to provide land, 
a building and basic furniture for a school. Then it 
applies to the SWD for equipment and a teacher's
 
salary. Applications are processed and evaluated at
 
various levels3 5 and finally submitted to the Social
 
Services Board at Lahore for funding. The board meets
 
once a year to allocate funds. The annual stipend
 
ranges from Rs 39000 to Rs 10,000. VWIH teachers are
 
paid Rs 3.000 per year or Rs 250 per month.
 

When a VWIH is first set up, it is given equipment such 
as knitting and sewing machines by the SWD. In subse
quent years, it may not receive an allocati i for the 
teacher's salary. Operating expensles are paid by the 
village. If a school is not well-run or managed, the 
equipment can be moved to anothe village. 

6. 	 Working VWIHs seem to provide a very useful service ior
 
women or girls who attend. They also reach some vil
lage women who do not attend officially, but who drop
 
by to visit. They teach women embroidery, knitting,
 

aThis person often strengthens his influence by obtaining
 
additional services for his area, including industrial houses.
 

=One innovative landlord mentioned that he had 
 used his
 
influence to speed his village's application alonq.
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sewing and other handicrait.. Outside critit,.q might 
argue that such'taskis do not-advance a womn's position
in societyv but thLt appwars to be untrue in this case. 
For a wonan the VWIH can provide her only contact 
outside her home, an initial link to the larger social
 
system of Pakistanp the chance to learn a marketable 
skill and a chance to hpar and talk about somw nw 
ideas. Most interviews were conducted. at industrial 
homes in NWFP and Punjab. The students. expressed
satisfaction at having the opportunity to learn how 
to
 
do better quality work.
 

7. 	 Potential income did not appear to be the main reason
 
for 	 attendance at the achools. .
 ost 	 of the girls

interviewed said they were only learning the skills 
to
 
prepare their dowry. 
 A few said they might make sohie
 
things to sell to neighbors. Oddly enough, when men
 
were asked about the purpose of VWIH, they generally

indicated that it was to enable the women to earn some
 
money.
 

8. 	 industrial 
 homes in cities seem to be more oriented to
 
generating a source of income for their graduates.

They teach the same skills but seem to have more and
 
better teachers. Graduates come to them for work
 
assignments which they carry out at home. 
 The school
 
takes a commission (25 percent at an APWA school in
 
Lahore) and pays the women the rest.
 

9. 	 Coverage for the VWIH in very limited. One SWD zone 
consisted of 220 sq miles. with a population of 65,972 
in a town and 21 villages. There were five industrial 
homes in this zone, 
one in town and four in villages.

Thirty-six diplomas had been awarded in the four 
 or
 
five years they had been there. One VWY, had 18 stu
dents registered. At night, the teacher taught a basic
 
literacy course to 14 women.
 

10. 	 Primary schools are another way of reaching village

girls and women. Again, attendance is low. While
 
village boys are occasionally sent some distance away

to school, girls either attend school in the village or
 
do not go at 
all. At present, the academic curriculum
 
is the same for girls as for boys, but boys are given
 
additional work in agriculture while girls do home
 
economics.
 

11. 	 The potential advantage to VWIH and schools is that
 
they are already located in villages and provide a
 
means of transmission of information 
to women. A
 
school program in home economics could, for exmaple,

teach the techniques of cooking with liquid vegetable

oil 	 and its nutritional advantages. 
 The VWIH could
 
also serve as a vehicle for transmitting information,
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either informally or formally, through classes to
 
... men. Although only 'a few girls or women are in 
school or in the VWIH, they will pass on the informa
tion to their relatives and neighbors. 

12. 	 Radio does not appear to be an effoctivm "edium for 
transmitting new skills to women. As with men, the 
women prefer to see something demonstrated, otherwise 
they distrust the infcrmation. Where women work in the 
Fields, potentially useful information could be 
obtained from the radio extension program, but women do 
not listen to it. 

13. 	 Health centers or dispensaries are also visited by
 
women from time to time. They do not appear to have
 
the sort of demonstration/teaching environment found in
 
schools and VWIH, and women do not attend them on a
 
regular basis. Many people said that such services
 
were of limited use since the prescriptions were too
 
expensive to buy. Only information not requiring repe
tition or extensive demonstration might be transmitted
 
through such facilities.
 

14. 	 No other formal institutions appeared to reach village 
women. Markets of bazaars could be used for cooking 
oil demonstrations, but only in the few cases where 
women frequently go to the market. Cooking demonstra
tions in bazaars frequented only by men would be of 
little use. 

IX. PROJECT BENEFICIARIES
 

At this time, it is not possible to firmly identify project
 
beneficiaries because project sites and activities have not been
 
identified. However, the nature of this program, as an inte
grated commodity study, suggests that activities will include a
 
wide range of production campaigns, marketing programsv diversi
fication efforts; technical assistance and policy analysis/promo
tion. A number of client groups can expect to benefit -From these
 
measures.
 

An increase in-domestic edible oil production would. in oppor
tunity cost terms, result in a domestic savings of foreign
 
exchange which would be, by itself, in the public interest.
 
Through a program to increase the production of a segment of the
 
farm sector that produces on marginal and submarginal lands, an
 
inequity that has been exacerbated by years of government bias 
and neglect Would be redressed indirectly. , In a more general 
sense, the production increases will lead: to Pn increase in 
income for oilseed farmers. For many years, these farmers were 
handicapped by 'the price ceiling on cotton and on ghee, which 
kept vegetable oil pr-ices below world market levels. 
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For small farmers, an improvement in access to credit, inputs and
 
extension will have a lasting institutional return beyond the
 
scope of the project itself. For marketers, an improvement in
 
processing efficiency and the return of control of the ghee
 
faptories to the private sector would provide an incentive for
 
greater domestic investment, and perhaps more productive use of
 
foreign remittances.
 

For the nation as a whole, self-sufficiency in domestic edible
 
oil production remains a distant aim. However, a reduction in
 
dependence on the international market for an internal necessity
 
carries a certain intangible a'oiount of security and project

benefit. Finally, because the project can link livestock produc
tion efforts with feed and edible oil efforts, a commercial
 
sector could be created, or at least integrated, from fairly
 
diffuse, locally organized production activities.
 

Participants such as researchers and extension agents should also
 
benefit from the project. It is hoped that the knowledge and
 
experience they will gain (and transmit) from working with
 
counterpart staff can provide a base for a self-sustaining GOP
 
campaign in the edible oilseeds sector.
 

In the final analysis, the project is only of value if it trans
mits benefits to households--both men and women--in one form or
 
another. In certain cases, there will be an income benefit and
 
in others a savings from improved extraction facili-:ies. By
 
increasing domestic production, rural women, for example, will be
 
assured a continual supply of a basic necessity at reasonable
 
prices in the marketplace. Where project activities contribute
 
to an introduction of new cooking or feed medium, or to an
 
improvement in the quality of the cooking oil used in the houtse
hold, health and nutrition benefits will accrue that are fairly
 
intangible, but still important.
 

X. MONITORING AND EVALUATION 

Monitoring and evaluation procedures are neutral tools that
 
can be used to improve the design and execution of an edible
 
oilseeds project. All too often, the best laid development plans
 
go to naught due to problems in project implementation. Pakistan
 
is no exception, as is testified to ir. the national political
 
arena by the gap between the stated aims and objectives of the
 
national five-year plans and the results of various development
 
schemes. Difficulties in project implementation must be expected
 
and capabilities developed by the administrators of the larger
 
project staff to identify and overcome the constraints to proper
 
project implementation. Consequently, data should be gathered
 
during the course of the project and appropriate design or pro
cedural modifications discussed and implemented.
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A strong commitment to monitcring and evaluatioi is expected as 
part 	of an oilseeds development project. Social sector monitor
ing and evaluation can be used to improve internal project
 
management and to assess the degree to which a project ro-ets its
 
stated aims and objectives.
 

One 	of the lessons of development projects in Pakistan, as well
 
as in other parts of the world, is that a great deal of attention
 
must 	be paid to pr-oblems of corruption and fraud. These must not
 
be treated simply as "problems" but causes for such behavior as
 
greed, low salaries and poor accounting and institutional adjust
ments. In addition, in normal project management proceedures,
 
special attention should be granted to the institutional issues
 
of 	 manpower shortagez, absorbtive capacity of counterpart
 
agencies, skills and training needs and the incentive structure
 
for 	 performiing tasks that would customarily be outside of
 
standard work requirements.
 

Finally, it would also be useful to assess the extent of inter
disciplinary cooperation and involvement at various stages of a
 
project. The reasons for or against cooperation by project
 
participants should be noted and measures taken to improve inter
departmental communication and coordination.
 

Many socio-economic effects will result from an edible oilseeds
 
project; these effects will be specific, directly affect the
 
project's success and require close monitoring. In the earliest
 
stage of a project, baseline surveys or secondary data collection
 
should be carried out in the project area to provide a measure
 
for later evaluation of project effects.3 '
 

During project implementation, various kinds of anticipated or
 
unanticipated socio--economic effects should be monitored, and
 
where appropriate, the project design modified to mitigate nega
tive effects. Questions to consider are:
 

a. 	 Has access credit or agricultural extension changed
 
during the project?
 

b. 	 What new crops or techniques have been adopted by
 
farmers and what were their experiences with them?
 
Were they profitable? What problems occurred? Could
 
farmers resolve the problems?
 

*'The data discussed in this report should provide a guide
 
to the topics to be covered in the baseline study. The baseline
 
study (or studies) will require a more extensive and more rigor
ous analysis of the specific sites selected for project implemen
tation, e.g., selection of a representative sample. Baseline
 
data collection is crucial to the process of monitoring the
 
socio-economic effects.
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c. 	 How did farmers who adopted new techniques or crops

find-out about them? Whatled them to.make the changn?
 

d. 	 What factors led farmers who began commercial oilseed 
production to makc the change? What kinds of farmers
 
.ade the change (size of holdings, casho debt position,
 

e. 	 Arel state marketing procedures compatible or competi
tiva with the private sector? 

f. 	 Is there any employment displacement attributable to
 
the project? For example, are traditional oil expel
lers being driven out of business?
 

g. 	 Does government pricing policy allow a reasonable
 
return for oilseed marketing (and production)? Are the
 
benefits the same for small as for large farmers?
 

h. 	 Are households increasing their consumption of liquid
 
cooking oil? What factors have influenced the change
 
or lack of change? What role have women played in the
 
decision?
 

i. 	 Are the publicity campaigns promoting liquid cooking
 
oil reaching their intended audience? Which publicity
 
methods are mos. '.ffective? Which publicity methods
 
reach women?
 

j. 	 To what extent are local landlords or political figures
 
cooperating with the project? Identify problem loca
tions for special attention.
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In tE's section, the Pakistani oilseeds sector shall be compared
 
to t.iat of other nations. Comparisons across countries are
 
dangerous because of variation in resource endowment, cultural
 
practices and the historical experiences that shape a nation's
 
ability to produce foodstuffs. Nonetheless, cross-country com
parisons do have a value in their own right. They provide a
 
means of comparing production performance on a country--relative
 
basis. By doing so, conclusions about the gap between production
 
in one nation and that which has been reached in a "similar"
 
nation can be drawn. In addition, by drawing on the experiences
 
of nations in various stages of socio-economic development,
 
future trends in a particular sector can be derived. Thereforeq
 
international comparisons will be used to examine production
 
performance, consumption trends and import dependence.
 

Table 1 provides a comparison of production, yield and area 
harvest for several of the main Pakistani crops with regional and 

Table 1
 

An International Comparison of Yield, Area Harvested and
 
Production of Rice, Wheat and Sugarcane
 

1978-1979 Average
 

Yield Area Harvested Production
 

Region (nation) 	 (kq/ha) (1,000 ha) (1,000 MT)
 

Rice
 

Pakistan 	 2,508 1,975 4,953 
U.S. 5,140 1,206 6,199
 
Asia 2,646 130,564 3459491
 
World 2,615 145,268 379,814
 

Wheat
 

Pakistan 	 1,485 6,696 9,944
 
U.S. 	 21,301 25,333 58,289 
Asia 1,500 90,251 135,333
 
World 1,782 238,723 425,478
 

Sugarcane
 

Pakistan 	 37,169 738 27,736
 
U.S. 84,552 297 25,112
 
Asia 49,825 5,811 289,532
 
World 56,040 13,457 754,130
 

Source: 	 Ahmad M. Khalid, Pakistan: Agricultural Data Book,
 
Agriculture and Rural Development Mission, USAID,
 
June 1982.
 

75 



world levels. As can be seen, Pakistan's wheat and rice yields
 
are roughly 95 percent of the Asian average and are relatively
 
close to world average levels. For sugarcane, Pakistan's yields
 
fall well below the Asian averages, which are themselves only 88
 
percent of the world average. For example, Pakistan has nearly
 
2-1/2 times the area the U.S. has in'sugarcane, but only receives
 
10 percent more output. The cross-country low-yield pattern
 
apparent in sugarcane also occurs in many of the oilseeds.
 

In Tables 2 through 7, a comparison of yield, production and area
 
harvested figures for several of the oilseeds crops--namely,
 
sunflower seed, rapeseed, soybean, linseed and seed cotton--are
 
presented. Table 2 shows sunflower yields are only 68 percent of
 
the all-Asia average, which is 87 percent of the average among
 
the developed nations. At present, Pakistan produces sunflower
 
on a very small scale--under 1,000 hectares are in production.
 

Table 2
 

An International Comparison of Yield, Area Harvested and
 
Production of Sunflower Seed
 

1978 to 1980 Average
 

Yield Area Harvested Production
 
Region (nation) (kq/ha) (1,000 ha) (1,000 MT)
 

Pakistan 747 * 

China 988 425 432 
Turkey 1,252 458 575 

All Asia 1,088 987 1,081
 

South Africa 1.070 347 368
 
Canada 1,296 129 168
 
U.S. 1,393 1,612 2,256
 
Argentina 862 1,819 1,560
 
Romania 1,639 513 840
 
USSR 1,144 4,490 5,132
 

Developed Nations 1.237 8,833 10,934
 
Developing Nations 917 3,173 2,906
 

*Not listed in FO accounts.
 

Source: FAD, FAD Production Yearbook 1980, Vol. 34, Rome, 1981.
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For rapeseed (Table 3), the situation is somewhat brighter.

Yields are 
slightly above the all-Asia average. Relative to
 
those achieved on average in the developed nations., however, they

are still 
very low. Paksitan produces approximately 580 kilo
grams of rapeseed per hectare, 
while France can produce nearly

2,400 kilograms. Of the Pakistani oilseeds, rapeseed and mustard
 
seed are produced on a fairly large scale. 
 On the average, from

1978 to 1980, 
 Pakistan produced 244,000 tons of rapeseed. While
 
large by Pakistani standards, this yield still only accounts for
 
two percent of total world production.
 

Table 3
 

An International Comparison of Yield, Area Harvested and
 
Production of Rapeseed
 
1978 to 1980 Average
 

Yield Area Harvested Production
 
Region (nation) (kq/ha) (1.000 ha) (1 000 MT)
 

Pakistan 
 583 418 
 244
 
Bangladesh 649 
 211 137
 
China 
 647 3,420 2,221
 

..India 
 467 3,539 1,653

Japan 1,762 
 3 5 

All Asia 
 565 7,621 4,310
 

Canada 1,148 
 2,771 3,138

France 2,394 
 304 745
 
Poland 1,706 279 
 496
 

Developed Nations 1,492 
 4,178 6,163

Developing Nations 
 568 7,737 4,403
 

Source: FOA, FAD Production Yearbook 1980, Vol. 
34, Rome, 1981.
 

Soybeans are a relatively new crop in Pakistan. 
 As seen in Table
 
4, Pakistani soybean yields are by far the lowest in Asia, 
only

46 percent of the all-Asia average. Soybeans are produced on 
 a
 
small 
scale, with only 33,000 hectares in production.
 

Linseed is another small in-area crop, one in which
but yields
 
are fairly high. Pakistan's linseed yields are nearly twice the
 
all-Asia average, which is itself drawn down by the 
very low
 
linseed 
yields in India. At 561 kilograms per hectare,

Pakistan's yields 
are about nine percent above the average for
 
the developed nations. Although yields are fairly good for
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linseed, Pakistan only produces,6,000 tons, or only two percent 
of total world production 'ee Table 5). 

Table 4
 

An International Comparison of Yield, Area Harvested and
 
Production of Soybeans
 
1976 to 1980 Average
 

Yield Area Harvested Production 
Region (nation) (kq/ha) (1.000 ha) (jj000_Tq ) 

Pakistan 483 3.3 1.6 
China 1,059 9,155 9,699 
India 916 297 273 
Indonesia 826 766 632 
Japan 1,479 129 191 
Korea (Rep.) 1,168 218 255 
Thailand 862 140 122 
Turkey 998 3 3 
Vietnam 1,570 44 23 

All Asia 1,045 11,166 11,670
 

U.S. 1,979 27,260 54,012
 
Canada 2,231 283 634
 
Romania 1,103 289 314
 
USSR 624 843 524
 
Brazil 19394 8,293 11,643
 

Developed Nations 1,928 29,053 56,075
 
Developing Nations 1,263 21,946 27,809
 

Source: FAO, FAD Production Yearbook 1980, Vol. 34, Rome, 1981.
 

Peanuts have the potential to be used as an oilseed in Pakistan,
 
although they are presently produced for use in direct human
 
consumption. In Table 6, yields, area and production are listed
 
for groundnuts. Pakistan's yields for groundnuts are well above
 
the Asian average and the average for all developing countries,
 
but are only half of that produced by the United States.
 
Furthermore, groundnuts are produced on a very small scale in
 
Pakistan, using only 38,000 hectares and accounting for well
 
under one percent of world production.
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Tab,*" 5
 

no IntonnationalCo ri on of Yield, Area Harvested and 
..Production of Linseed
 

1978 to 1980 Average
 

Yield Area Harvested Production
 
Region (nation) (ka/ha) (1000 ha) (1.000 1T) 

Pakistian 561 11 6 

India 227 1892 437 

All Asia '256 2,072 536 

U.S. 791 305 243 
Canada 923 677 617 
Argentina 806 840 671 
USSR 209 1,225 255 

Developed Nations 517 2,506 1,302 
Developing Nations 428. 3.075 1v317 

Source: FAO, FAO Production Yearbook 1980', Vol. 34, Rome, 1981.
 

Table 6
 

An International Comparison of Yield, Area Harvested arl
 
Production of Groundnuts
 

1978 to 1980 Average
 

Yield Area Harvested Production
 
Region (nation) (ka/ha) (1,000 ha) 41,000 MT)
 

Pakistan 1,242 38 
 47
 
Burma 829 537 
 445 
Covina 1,160 2,598 3,023 
India 632 7,428 6,186 
Indonesia 1,482 495 734
 
Thailand- 1,129 108 122
 

All Asia 951 11,504 10,948
 

U.S. 2,564 598 1,545
 
Brazil ,480 283 421
 

Developed Nations 2,173 
 919 1,994
 
Developing Nations 905 18,502 16,741
 

Source, FAD, FAD Production Yearbook 1980, Vol. 34, Rome, 1981.
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Seed cotton providas the largest source of domestically produced
 
edible oil in Pakistan, although it' is produced primarily for 
fiber, with oil as a by-product. Pakistan's yield of seed cotton
 
is approximately 960 kilograms per hectare, whict is nearly
 
average for the developing world as a whole (see Table 7). In
 
comparison to some of its Asian neighbors, Pakistan's cotton
 
y:ields are fairly low. Both Turkey and Syria, for example,
 
produce nearly two torts per hectare, while the People's Republic 
of China produces over four tons per hectare. 

Table 7
 

An International Comparison of Yield, Area Harvested and
 
Production of Seed Cotton
 

1978 to 1980 Average
 

Yield Area Harvested Production
 
Region (nation) (kg/ha) (1,000 ha) (1,000 MT)
 

Pakistan 962 1,968 1,895 
China 4,683 19509 7,081 
India 526 7,666 4,050 
Israel 2,203 156 345 
Turkey 1.924 647 1,243 

(ll Asia 972 15,B83 15,453
 
b 

U.S. 1,360 5,155 7,013
 
Egypt 2v536 508 1,290
 
Brazil 834 2,063 1,723
 
USSR 2,986 3,081 9,206
 

Developed Nations 1,981 6,701 17,251
 
Developing Nations 996 23,824 23,720
 

Source: FAO, FAO Production Yearbook 1980, Vol. 34, Rome, 1961. 

Several general conclusions can be drawn from this brief revibw
 
of cross-country production performance statistics. First, wi.th
 
the exception of linseed, Pakistan's oilseed yields are low by 
the already low levels of the developing world. For certain 
oilseeds such as sunflower and soybeans, the gap between 
Pakistan's yields and those on average in the developed nations 
is over 50 percent. Second, with the exception of cotton, 
Pakistani oilseed production accounts for an almost insignificant 
share of world production. 
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Similar international comparisons can be used to examine consump
tion of oilseeds.' In Table ',a croaes-6o0untry comparison of fat 
consumption, both total and from vegetable sources, against per 
capita income is presented. In 1979 terms, Pakistan's income 
fell near the bottom of the international income ladder at 290 
dollars per capita. As the table shows, there is a general 
tendency for fat consumption -to rise as incomes ..ncrease and for 
the proportion of fat derived from vegetable snources to decline 
as well. In Pakistan-'s case, fat consumption is at 42 grams per 
person, which reflects the preferece acco-ded to fat consumption 
in the Asian diet. 

What is surprising is the low proportion of fat from vegetable 
sources. Only 60 percent of the total -fat consumption in 
Pakistan is from vegetable sources, while in Sri Lanka,, a nation 
at a similar per capita income level, vegqtable sources account 
for over 90 percent af total fat supply. This reflects, in part, 
the inability of the Pakistan; oilseeds sector to provide the
 
population with an adequate supply of low-cost vegetable fat.
 

Another c .)clusion that can be reached from Table 8 is that there
 
is considerable room for an increase in domestic fat consumption
 
as incomes increase. At present, Pakistan's fat consumption
 
levels are less than a third of those in Sweden and are under
 
half the level of Argentina. Giv.. the prefer'nce expressed by 
the Pakistani population for a diet consisting largely of grains
 
and edible oils, one can forecast a consider-able expansion in
 
domestic vegetable oil demand as incomes rise.
 

A large part of Pakistan's vegetable oil consumption is provided
 
by imports. In 1981, imports of .vegetable oil accounted for
 
nearly two-thirds of domestic consumption. These come almost
 
entirely from two sources--soybean and palm oil. In Table 99 the
 
average quantiiy and value of soybean oil and palm oil imports
 
for various nations are listed. In Asia, Pakistan's vegetable
 
oil imports are second only to those of India. On average, from
 
1977 to 1979. Pakistan imported over 310,000 tons of vegetable
 
oil at a cost of nearly 200 million dollars per year. Pakistan
 
accounts for nearly seven percent of all world soybean imports
 
and the same percentage of world palm oil trade.
 

The large and rapidly increasing imports of vegetable oil can be
 
traced back to the twin causes of an expanding domestic demand as
 
incomes have grown and to the low yields of the domesti'cally
 
produced crop. These factors will be described in more detail in
 
later sections of this report. The examination of cross-country
 
comparisons does suggest that there is a considerable yield-gap
 
in domestic production. Furthermore, as reflected in the large
 
imports, domestic demand far surpassed domestic production and
 
has the potential to widen even more as incomes increase.
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An lntbrnational Compari man of 'NP 
Par Capita
 
and Average Daily Fat Conaumption
 

Dai Y F at Vegetable
SNP/Capita Consumption' Fat Consumptionin ________ ( Dollar .1979) r iLrt ___(gm) 

Bangladesh 
 TO 13.6 9.9
 
Nepal 130 
 26.6 17.0
India 190 29.6 23.4
Sri Lanka 
 230 
 44.7 41.2r.

Sierra Leone 
 250 53.8 .51.0
 

Pakistan 
 260 41.9 25.1
 

Tanzania 
 260 32.8 21.9

Madagascar 
 290 27.2 15.7

Mauritania 
 320 51.2 17.5

Indonesia 
 370 34.5 32.4

Liberia 500 53.9 48.1

Thailand 
 590 23.0 14.5

Philippines 600 
 30.1 18.5
 
Nigeria 670 
 49.8 45.1

Guatemala 
 990 38.9 26.6

Korea, Dem. Rep. 1,130 26.4 
 16.9

Turkey 1.330 62.1 
 42.0

Malaysia 19370 44.1 
 29.2

Korea, Rep. of 1.480 31.0 
 16.5

Brazil 
 1 780 51.0 21.0
Argentina 2,767 AJ,,3 42.1
Hong Kong 3,760 1C'2.9 47.3 
Singapore 3V8 0 
 ",7.9 32.7
Greece 3,960 
 138.6 81.3
Italy 5,250 
 130.7 48.5

United Kingdom 6,320 
 146.1 45.8

France 9,950 
 149.7 81.9

Norway 10,700 142.8 
 49.5

Sweden 11,930 141.3 
 49.4
 

"Consumption is an average 1977 to 1979 per capita estimate
 
derived from food balance sheets.
 

Source: 
 Income data from IBRD, World Develpment Regort 1981,

Washington, D.C., 
August 1981. Food consumption data
 
from FAO. FAO Production Yearbook 1980, Vol. 34,
 
Rome, 1981.
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Tablvp 9.-

Quantity andt.Value of SoybsanOil and Palm Oil Import
ftr Selectod Nations 
1977,to 1979'Averffge 

........-- yb-an Oil-.. -. Palm Oil --------
Natio Qnton Value Quantity Value 
(rion) (14T) (1.000 $) (MT) (1.000 $) 

Pakistan 168,439 105,116 152,912 86,148
 
India 412,229 294,367 38,278 232,047
 

-Bangladesh 53,677 31,896 

Jordan 49563 3,467 1,986 1,550 
Japan 137 1,639 142,473 84,512 
Turkey 405115 31,193 -

China 129,533 104,570 297432 16,302 

All Asia 1,136,874 808,067 1,030,796 614,774
 

World 2,485,365 1,678,410 2,266,039 1,258,823
 

Source: FAO, FAD Trade Yearbook 19791, Vol. 33, Rome, 1980.
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THE EDIBLE OIL SITUATION IN PAKISTAN
 

In 1981/82 
domestic oilseed production was estimated at 
1.82 MMT
from 2.65 million hectares, compared with an 
output of 1.71 
 MMT
from an 
 area of 2.63 million hectares in 1980/81. 
 Cottonseed
contributes nearly two-thirds of domestic edible oil 
 production,
with the remainder supplied by rape, 
mustardv soybean, sunflower
 
and safflower seeds.
 

In fiscal 1982/83, edible oil 
 imports are estimated at
450,000 MT. Domestic edible oil supply, after processing,estimated at 238,000 isMT. Of a total supply of 800,000568,000 MT will be used in making vegetable ghae, 
MT, 

76,000 MT forliquid edible oil (including 15-20.000 MT refined+or oil fordirect consumption), and the remainder for" 
industrial 
 uses.
Accordingly, slightly more 
than 62 percent of all edible oil
supplies for Pakistan will be imported. In 1981/82, the import
of 465,000 MT of edible oil 
cost Pakistan 254 million dollars, of
which 133 million dollars were spent on commercial sales.
 

The GOP policy has been to promote increased self--sufficiency 
 in
the 
production and utilization of edible oils. in-
Production 
creases 
are anticipated in the newer oilseed 
 crops--sunflowerg
soybean and safflower; 
 support prices are operated for these
crops. 
The GOP controls the priLe of domestic cottonseed oil 
and
imported oils. 
Cottonseed oil 
is sold to the Ghee Corporation at
Rs 250/md. A 
 price ceiling is also operated for ghee 
at the
 
retail level.
 

COMPARATIVE ADVANTAGE
 

According 
to the theory of comparative advantage, 
trade can be
mutually beneficial 
and nations with different factor endowments
can gain the most by producing a product for which they are
endowed. In 
 the case of Pakistani edible oil 
best
 

imports, a major
concern 
 in the design of a donor project is the degree to 
which
Pakistan has a comparative advantage 
relative 
to the world
 
economy.
 

In theory, 
comparative advantage calaculations are simple.
would be advantageous to import if 
It
 

(1) a comparison of the international 
border price with the domestic resource cost shows
it would 
be less expensive to import; 
that
 

and (2) there are other
commodities 
that could more efficiently utilize 
domestic resources and offset the cost of the imports.
 

The following factors complicate the use of comparative advantage

calculations:
 

1. Domestic resource 
costs tend to diverge from market
prices when the economy is subject to state controls.
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2. 	 Certain domestic factors, particularly labor, are dif
ficult to price when there are mixed forms of economic 
activity. 

3. 	 Trade patterns are linked to the historical legacy of
 
political and social organizations. In Pakistan. the
 
character of British colonialism is strikingly re
flected in the present pattern of trade.
 

4. 	 In several cases, comparative advantage consideratidns 
are secondary relative to national security and self
safficiency desires. While these objectives may not be
 
strictly economically rational by short-run calcula
tions they do underscore the dynamic and intersectoral
 
nature of trade decisions.
 

5. 	 The comparative advantage question is complicated by
 
the looming problemR of Pakistan's balance of payments
 
deficit.
 

To estimate Pakistan's comparative advantage position requires an
 
understanding of the costs attached to the various means that can
 
be used to achieve self-sufficiency. To add a dynamic element to
 
comparative advaiitage calculations requires an ability to predict
 
future movements in international prices, domestic factor costs
 
and production technology. Calculations of' comparative advantage
 
based on a short-term assessment of cost and production possi
bility are of limited use in an -vironment of rapidly changing
 
costs and techniques.
 

The following presents a preliminary assessment of Pakistan"'; 
comparative advantage in edible oilseed production. Inclu('d i 
an estimation of the trade gap for edible oilseed producti,. , a 
nominal-price comparison with imports, a discussion of the 
foreign exchange constraint of maintaining imports and implica
tions for policy makers.
 

THE TRADE GAP FOR EDIBLE OIL PRODUCTS
 

Comparative advantage calculations depend on an estimate of the
 
supply and demand for edible oils. The difference between final
 
demand and domestic production must be met through imports,
 
higher prices or rationing. Historically, the GOP has filled the
 
trade deficit through a combination of imports and controlled
 
sc.arcity, which itself is a form of rationing.
 

Per capita consumption of edible oilseeds has been growing at an
 
estimated seven percent per year since 1970. The increase in
 
final demand for edible oils is due to population growth, income
 
growth, increased urbanization and a change in tastes and
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preferences from desi ghee (with a ailk base) to vegetable ghee
 
and vegetable oil.
 

In 1971/72, average per capita consumption of desi ghee was .22 
seer per months and consumption of vegetab'.e oil was .43 pounds 
per month. Consumption of both desi ghee aiiu vey-t-ble oil was 
more equitably distributed across income groups thai; was the 
consumption of chicken and eggs (Table 1). The consumption of 
edible oils in 1971/72 was less equitably distributeo across
 
income classes than that of wheat or rice.
 

Table 1
 

Monthly Per Capita Consumption of Major Food Items
 
by Income Groups (1971/1972)
 

Desi Veg. Mustard
 
Monthly Income ',c at Rice Ghee 
 Oil Oil Eggs Chicken
 
Groups (Rupees) (s -) (seer) (seer) (lb) (seer) (No.) (No.)
 

All Groups 12.01 1.38 .22 .43 
 .03 1.56 .15
 

Less than 50 11.27 2.32 
 .12 .16 .03 .13 .03
 

50 - 99 11.45 .92 .17 .42 .01 .15 .01
 
100 - 149 11.65 1.31 .18 .41 .01 .83 .16
 
150 - 199 11.88 1.40 .20 .37 .02 .69 .20
 
200 - 249 11.82 1.28 .22 .37 .02 .55 .09
 
250 - 299 12.09 1.33 .22 .40 .03 .74 .04
 
300 - 399 12.14 1.45 .23 .39 .04 1.59 .04
 
400 - 499 12.10 1.61 .25 .45 .04 2.98 .07
 
500 - 749 12.72 1.49 .26 .56 .04 2.65 .28
 
750 - 999 11.28 1.32 .23 .76 .04 9.83 .29
 

1000 -	 12 11 .32 .83 .04
1499 1.56 13.64 1.08
 
1500 - 1999 16.38 2.10 .44 1.20 .04 5.66 .31
 
2000 - above 17.08 1.69 
 .49 1.26 .03 5.46 1.08
 

Source: 	 Statistical Division, Ministry of Finance, Planning and
 
Development, Household Income and Expenditure Survey.
 
1971-1972, Karachi, 24 December 1973.
 

To forecast future demand for edible oilc requires use of a set
 
of demand parameters. These can be estimated cross-sectionally
 
from consumption surveys or from historical data on consumption
 
and relevant explanatory parameters. There are a variety of
 
sources for the estimation of oilseed demand parameters. Esti
mates do vary widely and, for planning purposes alone, it is
 
important to develop a consistent set of demand parameters- This
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forecast will draw an the income-elasticity and own-price elas
ticity estimates of Mr. A. M. Khialid, based on an analvuis of 
edible oil consumption data from 1972/73 to 1980/61.1 In addi
tion, IBRD estimats for" population grow h and income growth 
rates shall also be drawn upon. 

The estimates and baseline demand estimate that are employed are 
as follows: Income Elasticity: r92vL Price Elasticity (ghee 
retail price): -. 61; Population' Growth Rate: 3.0 percet GDP 
rising at 6.2 percent; 1981/82 Edible Oil Consumption: 698,000 
MT. Using these parameters, a series of demand projoctions can 
be made. These projections depend on a wide range of assump
tions, including stable relative prices of competing. products, 
fixed tastes and preferences, distribution-free consumption, 
constant growth rates and elasticities throughout the next decade. 

Using the baseline data and the elasticity estimates, demand
 
projections can be made. For policy purposes, it is useful to 
estimate the demand for edible oils when the price of ghee is 
neutral and when it is rising. In Table 2, two sets of projec
tions have been made. Projection A assumes that the real price 
of ghee remains at present levels, and Projection B assumes that 
the price of ghee declines by five percent per year. Incomes and 
population are assumed to grow at the rates specified above. 

These estimates show that if present trends persist, doaiestic 
demand for oilseeds may expand by 77 percent over the next ten 
years. Even with a positive price policy, domestic demand will 
continue to rise bv 7"', percent over the next ten. years. Trade 
implications of an expanding domestic market for edible oils can 
be clearly appreciated by comparing demand with supply 
projections. 

Production uf edible oils in Pakistan registered a decline from
 
243,000 MT in 1973/74 to 233,000 MT in 1981/82. On average,
 
however, total production of edible oils grew by 1.2 percent from
 
1973 to 1982. The years 1975 and 1976 were particularly poor for
 
edible oil production (Table 3). Domestic production did not
 
reach the 180,000 MT mark.
 

-A. M. Khalid. "Pakistan: Edible Oil Supply and Demand,"
 
(drat t copy), USAID, November 1982. There are a variety of
 
source. for the assessment of demand parameters for oilseods.
 
See. i. particular, "Rising Demand of Edible Oil." Pakistan
 
Agriculture. July 1982, pp. 26-28. Other sources have estimated
 
an income elasticity of .7 based on a cross-sectional assessment
 
from the 1971/72 household expenditure survey.. For an example of
 
this see UNDP/FAO, Commodity Policy Study on Oilseeds, Edible
 
Oils, Oilcakes and Meals: Pakistan, Rome, 1975. Further clari
fication of the demand picture will have to await the publication
 
of the more recent 1979/80 household expenditure and consumption
 
survey results.
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Table, 2
 

Demand ProJections for, Edibi Oil in Pakistan* 
(1 ,000 Matric, Tons) 

Ouarstity Demanded. Quantity Demanded
 
Projiecti n Proiection B"
 

1581/82 698 698
 
1982/83 739 716
 
1983/84 783 735
 
1984/85 829 754
 
1985/86 878 774
 
1986/87 930 795
 
1987/88 985 816
 
1988/89 1,043 838
 
1989/90 1,105 861
 
1990/91 1,170 884
 
1991/92 1,239 908
 

*Projection A is based on a 6.2 percent growth of GDP9
 
a three percent'growth in population and no change :in
 
real ghee prices. Projection B assumes that ghee
 
prices are allowed (or fixed) to rise by five percent
 
annually.
 

Table 3
 

Domestic Production and Import of Edible Oils
 
Pakistan: 1973-74 to 1982-83
 

(1,000 Metric Tons)
 

Cottonseed Rapeseed
 
YeOr oil Oil Others Total Imports

1.973-74 
 140 92 11 243 167
 
1974-75 127 10
83 220 194
 
1975-76 
 75 90 11 176 267
 
1976-77 76 90 12 
 178 285
 
1977-78 97 100 13 209 300
 
1978-79 121 110 20 251 312
 
1979-80 106 74 15 195 405
 
1980-81 106 
 82 15 203 460
 
1931-q2 	 125 88 20, 233 465
 

135 90 20 245 527
 
*Projections.
 

Percent average growth rate (1973-74 to 1982-83) - 1.21
 

Source: 	 Aide Memoire on Pakistan's Requirements of Edible
 
Oils/Fats (1974-75 to 1982-83).
 

69
 



Pakistan can increase the domestic production of edible oils in a
 
variety of ways. 
 In certain areas, edible oil production com
petes for land with cotton, corn or fodder. One means of
 
increasing production would be to expand the area of edible 
oils
 
cultivated and reduce that of competing crops. 
 Another means of
 
increasing production 
would be to expand oilseed production on
 
fallow lands. In parts of the Barani zones of the Punjab and the
 
Sind, cropping intensity is estimated to be as low as 
.7, sug
gesting considerable land-time is available for the 
cultivation
 
of short-period crops. But production increases will more likely

stein from a combination of increases in yields and in area
 
planted with oilseed crops.
 

According to the Pakistan Agricultural Research Council, yields

of the oilseed crops can be increased if a variety of biologidal

and socio-economic constraints 
are overcome. These include
 
inadequate seedbed preparation, unavailability of certified seed
 
of improved varieties, low plant population per unit area, low
 
fertilizer appl.:ation, no plant protection cover, damage due to
 
birds, pests and animals and unavailability of needed equipment.

Socio-economic constraints 
include market price uncertainty,
 
narrow markets, inadequate financing and an insufficient exten
sion program. In addition to the above, 
one would also have to
 
list lcw prices and an isolated and antiquated research system as
 
further constraints to higher production. All of these factors
 
can be overcome. The government seems to be recognizing these
 
problems and is taking action to address them 
(Table 2).2
 

Another means of raising the domestic production of edible oil
 
would be to improve the processing efficiency of oilseeds. Fif
teen solvent plants that can now extract up 
to 98 percent of the
 
oil from the seed are operating at only 11 percent of total
 
capacity due to profitability problems. The bulk of the domesti
cally produced cottonseed, rape and mustard seed .il is processed

in kohlus (ox-driven expellers) or by mechanical crushers. Sol
vent extraction is nearly 20 percent more efficient than mechani
cal extraction and nearly 50 percent more efficient than 
 kohlus.
 
Developing a market for the domestic use of 
oilseed meal should
 
provide an 
 incentive for the increased use of solvent plants.

This would lead 
 to a higher processing efficiency and an in
creased domestic availability of edible oil.
 

If the area sown to oilseeds is increased, or if the technical 
or
 
socio-economic constraints are loosened, an increase 
 in the
 
domestic production of edible oil 
should occur. In Table 4,

estimates of annual edible oil production are presented. 
 These
 
figures assume a continuation of the present rate of growth,

twice that amount and three times that level. Under the "opti
mistic" -projection with a growth in output of 3.6 percent per
 
year, production would rise to only 332,780 MT in 
 1991/92. If 

'Amir Muhammed and A. Rehman Khans Perspective of Edible
 
Oils Research and Production in Pakistan, Pakistan Agricultural
 
Research Council, Islamabad, 1981.
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Tablw'4 

Supply Pr~jectiqni for'Edibl' oil! in Pakistan
 

(1,00. 1 tric Tons)r 

7
Rat of Growth 'Rate Growth Rat of Grbwth
 
Year 1.21.%* (2.42%)* (3.3%)*
 

1982-83 235.82 238._64 241.45'
 
1983-84 238.67 244.41 250.21
 
1984-85 241.561 250.32 259.29 
1985-16 244-48 256.38 268"70
 
1966-87 247.44 262.58 278..45
 
1987-8 250.43 268.93 26e.56
 
1988-89 253.46 275.44' 299.03
 
1989-90 256.53 282.10 309.86
 
1990-9i 259.63 286.93 321.13
 
1991-92 262.77 295.'92 332.78
 
1992-93 265.95 303.08 344.86
 
1993-94 269.17 310.17 357.38
 
1994-95 272.42 317.92 370.35
 

,Projections made from total domestic production of edible oil'.
 

ghee prices increased by five percent per year, as in Projec
tion B of the demand assessment, in 1991/92 the trade gap would
 
have widened to 575,000 MT, a 24 percent increase in ten years.
 
Under present conditions, ith no increase in the production
 
growth rate and a stable gnee price, the trade gap could be
 
expected to be as large as 976,000 MT--a 110 percent increas3 in
 
ten years. That is a level that the Pakistan econow" could ill
 
afford to bear.
 

A PRICE COMPARISON: PAKISTAN AND THE WORLD MARKET
 

The GOP operates a number of direct and indirect price controls
 
for edible oils. The price of cottonseed is fixed by variety.
 
Fcr desi (village) variety, the 1981-82 procurement price is Rs
 
154. ?/rd (md= 37.28 kg). The GOP also fixes the marketing
 

marcn an processing charge of oil extractors. Furthermore, by
 
regulating, the profits of the Ghee Corporation, the GOP is able
 
to effectively control the retail price of ghee as well. Because
 
many other edible oils may be substituted easily with cottonseed
 
oil, price controls are indirectly effective in the other oilseed
 
markets. In an effort to. stimulate non-traditional oilseed
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production, the GOP has also enacted support prices for- soybeans,
 

sunflower and safflower.
 

A comparison of cost of production and market prices. as shown in
 

Table 5, suggests that oilseeds vary considerably in profit

abili:ty. The return from a pure stand of rape and mustard can be
 
greater than that of an equal area of winter wheat or gram. The
 

return from an acre of soybeanv s(inflower or safflower would be
 

less than half that of maize. Cost of production and returns
 

estimates are complicated by the measuring system and the price
 

used to represent the farm-gate value.
 

Table 5
 

Costs and Returns from Major Crops in Pakistan
 

Price per 


Season/ 100 kg 

Cron 

Rabi (Winter)
 

Rape/Mustard 

Safflower 

Wheat
 
(Irrigated) 


Wheat (Barani) 

Gram (Barani) 


Kharif (Summer)
 

Seed Cotton 

Groundnut 

Sunflower 

Soybean 

IRRI-6 (Paddy) 


(Rs) 

375 

241 


125 

125 

287 


429 

500 

295 

268 

131 


Basmati (Paddy) 200 

Maize 155 

Millet (Barani) 225 


Gross Cost of Net 

Yield Return Production Return 

(kg/ha) (Rs) (Rs) (Rs) 

922 3458 2277 1161 

830 1660 1859 (-) 199 

2398 3422 2648 744 

922 1285 1221 64 

646 1854 861 973 

922 3955 2604 1351 

1500 7500 4676 2924 

1015 2994 2557 437 

922 2471 2261 210 

4150 5436 2956 2480 

2305 4610 2967 1643 

2582 4002 3245 757 

554 1246 852 394 

Source: 	 A. Muhammed and A. Rehman Khan, Perspective of Edible
 

Oils Research and Production in Pakistan, Pakistan
 

Agricultural Research Council, Islamabad, 1981.
 

A more serious omission is that of the risk element from profit
 

calculations. Rapeseed and mustard, grown in a pure stand, are
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high-risk crops. The probability of marketing a full acre s
yield is rather low and, as such, farmers are wise' to lower their 
profit forecasts to account for high production and marketing

risks. The combination of low profit and high risk for 
 several
 
oilseed crops contribute to an atmosphere in which a 
minimum of
 
cash inputs' and production investment 
are uscd in cultivation.
 
This is less true for cotton, although it is primarily produced
 
for lint rather than for oil.
 

Table 6 indicates that the prices of edible oils on 
 the world
 
market have been sharply depressed since 1978/79. The export

price of U.S. soybean oil has declined, in nominal terms, by 31
 
percent between 
1977/78 and 1981/82. The export price of palm

otl also declined 27 percent during that period. 
 The declines in
 
the world market price are primarily due to bumper soybean 
 crops

in the United States, 
strong palm oil crops in Malaysia and
 
Indonesia and Argentina's entry into the world 
soybean export

market. Rapid expansion of world supplies has brought the inter
national price of edible oil below that of 
the domestic price of
 
Pakistani edible oil.
 

Pakistan imports 
edible oil through the Trade Corporation of
 
Pakistan (TCP), as well 
as through private channels. In 1981/62,

nearly 430,000 MT were imported by the TCP and 70,000 MT 
were
 
purchased by private traders. 
 Imported oil passes through the
 
ports duty free, but a 
five percent docking charge is applied.

Despite port costs for soybean oil 
and palm oil, importing them
 
has been significantly less expensive for the past two years than
 
to domestically produce cottonseed and mustard oil.
 

Before 1978, 
 the domestic price of cottonseed oil was largely

determined by the international price of soybean oil. 
 Since
 
1978/799 the TCP has been importing soybean and palm oil and
 
selling it at 
a profit to the Ghee Corporation (GCP). The re
verse was true until 1978/79.
 

In 1980/81, Pakistan imported 460.000 tons of 
 palm oil and
 
220,000 tons of soybean oil 
at a cost of 
203.5 million dollars.
 
In September 1982, soybean imports had 
an average cost of $446.56
 
per metric ton, while the average cost of palm oil imports was
 
$372.00 per metric ton. 
 The landed cost of soybean oil, at the
 
Karachi port, 
 was Rs 6,302 per metric ton, while the landed cost
 
of palm oil was Rs 5,259 per metric ton (Table 7).
 

Private 
traders are buying soybean oil for $25 less per ton than
 
the government. The private traders are buying from Spain 
and
 
Brazil, capitalizing on 
their lower export prices. A TCP offi
cial estimates that India is purchasing s-ybean oil at $410 per

ton, nearly $36 dollars less than the amount 
paid by Pakistan,

because India purchases the edible oil 
in lots of 100,000 MT or
 
greater.
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Table, 6 

Vet able Ol ]Priceie 
(U.S. 06.,7sliitricTon) 

-Cttneed.. --Sunflower - utut.. Palo- Rapes!d Coconut Linseed
 
"tt R0tt 7 'Raft' Rat1
L' j.;g , u.,S. ..! Raftt U.S. Rott9 at Rott R ott's 

1977170 539 570 561 630 591 618 W0 I,07 564 590 600 401
 

1978179 603 654 697 780 725 768 798 990 652 628 970 601
 

4979/00 536 63 559 683 573 634 609 782 597 582 746 W,
 

1900/BI 502 540 569 666 594 666 892 1,112 509 510 583 692
 

19801/82 410 463 443 582 550 557 609 667 479 438 500 559
 

'Average, eholesale, crude, tank decatur.
 
2DUtch, Free on Board (FOB) ex-mill.
 
3Crude, tank cars, FOB valley ppints.
 
4U.S., P8SY, Cost plus Insurance and Freight (CIF), Rotterdam.
 
*FOB Hinneapolis.
 
6Any origin, ex-tank, Rotterdam.
 
'Crude, tank cards. FOB, SE.mills.
 
Ony origin, CIF, Rotterda.
 

9Sueatra/Halaysia, CIF, Northwestern Europe.
 
"°Dutch, FOB ex-mill.
 
"Philippines/Indonesia, CIF, Rotterdan.
 
"2Any origin, ex tank, Rotterdae.
 

Based on a I October to 30 September calendar year.
 

Source: USDA, Foreign Agriculture Service, Foreign Agriculture Circular: Oilseeds and Products, October 1982.
 

The TCP has contracted with the GCP to supply it with edible oil
 
at a price of Rs 6,698 per metric ton. The TCP assumes the
 
responsibility for one month's storage of the edible oil, and all
 
other expenses _re borne by the GCP. At a procurement price of
 
Rs 6,698 per metric ton, the TCP makes an average of Rs 1,4397-or
 
$113--per metric ton sold. In comparison, the 1981/82 price of
 
domestically produced cottonseed oil was Rs 6,702 and of mustard
 
oil, Rs 8,049 per metric ton.
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Table 7
 

A Comparison of CIF Costs for Soybean ilil and Palm Oil
 
with the Domestic Price of Saleated Oils
 

(U.S.;Dollars per Metric Ton)
 

Soybean Palm Cottonseed Mustard Vegetable
Year Oil Oil= Oi 1_i _ GheeO 

1977/78 540 564 541 62. 978
 
1978/79 604 652 773 E77 989
 
1979/80 537 597 541 1,015 1,086
 
1900/61 503 589 654 950 1,096
 
1981/82 419 480 677 813 1,o104
 

'Averagev wholesale. crude, tank decatur plus $1.10 per ton 
for shipping.


2 Sumatra/Malaysia price. CIF., Northwestern Europe.
 
:Wholesale price quoted on the Lahore Market.
 
4 Wholesale price quoted on the Lahore Market.
 
OAverage 	consumer price.
 

Source: 	 USDA Fo-eign Agriculture Service, Foreign Aaricultural 
Circular: Oilseeds and Products, October 1982; and 
Ministry of Fitance, Pakistan Economic Survey 1981-1982. 
Islamabad, Pakistan. 

Although present-period comparisons suggest it is in Pakistan's 
comparative advantage to import edible oil supplies, ,everal 
other factors must be considered. Firs'4, the decline in inter
national vegetable oil prices is showing signs of reversa!. If 
the secular decline in vegetable il prices is followed by a 
secular rise on the order of thce 1977/7, to 1978/79 rise in
 
soybean prices, in a few years Pakistan's domestic producticn
 
will be competitive with world prices. For eyample, had the
 
secular decline in international vegetable oils not occurred
 
during the last three years, and had prices followed the trends
 
of the early 1970's, the present price of soybean oil would be
 
approximately $850--o- Rs .0,752--per metric ton.
 

Consequently, it is important to distinguish between a short-term
 
movement in internauional edible ol~l prices and a structural
 
change in the international vegetable oil market, which would
 
preclude a continuation of the rise in world prices. A related
 
point is that Pakistan is financing its imports at the cost of an
 
expansion of national debt and with a deteriorating balance of
 
trade situation. For fiscal considerations alone, a strong argu
ment could be made for protecting the edible oilseeds sector as
 
an infant industry depressed by the downward movement of interna
tional vegetable oil prices.
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THE COST OF FOREIGN EXCHANGE
 

Ultimately, the availability of 
foreign exchange will determine
 
Pakistan's ability 
to import edible oils. Foreign exchange)

earned through trade or 
granted in aid or credit, carries with it
 
a cost. The presence of trade barriers, exchange cowitrols,

banking regulations and other factors introduce.i a bias into the 
pricing of foreign exchange. Accordingly, estimates of real 
costs, or shadow prices, are used to approximate thv domest-ic 
cost of foreign exchange. 

The shadow price of -Foreign exchange can be computed in several
 
ways. Conceptually, value of to
the foreign exchange is equal

the real domestic value of a basket of Pakistani goods produced

for export that would offset the cost of edible oil imports. In

opportunity cost terms, the value of the foreign 
exchange ex
pended for the iwiport o.f edible oils is equal to the gain in
producer and consumer sur'-plus that would have occurred if the 
next-best set of impnrts had been purchased. For example, had

Pakistan imported a brick factory instead of 
importing oilseeds,

the real exchange cost of importing oilseeds would be 
 equal to
 
the gains that society would have reaped from 
the next-best
 
import opportunity---in this case, assumed to be a brick factory.
 

The capacity to afford edible oil 
imports depends on Pakistan's
 
ability to generate foreign exchange. Exchange is generated

through overseas trade, remittances from abroad and extragovern
mental trade, credit and assistance. Through a host of im
port/export, banking 
and currency allocation controls, the GOP
 
can 
 regulate the amount of exchange allocated to any sector of
 
the economy and indirectly, the cost of that exchange to 
each
 
sector.
 

During the past decade, Pakistan's chronic trade deficit has
 
placed considerable pressure 
on foreign exchange reserves.
 
According to the World Bank, Pakistan's current account deficit
 
widened from 990 million dollars in fiscal 
year 1990/81 to 1.39
 
billion dollars in 1981/82. A current accounti7. deficit of
 
roughly 1.3 billion dollars was forecast for fiscal 1982/83. 
 In
 
light of the decline in demand for Pakistan's primary exports-
cotton and rice--the deficit will have to revised
be upward

cansiderably. 
 It is also important to appreciate the contribu
tion of workers' remittances to the balance of payments.
 

In 1980/81 and 1981/82, workers' remittances were estimated at an
 
average of 2.1 billion dollars. These remittances depend on the

availability of employment for Pakistanis in the 
Middle East,

Europe and North America. Any disruption that would close the
 
market to Pakistanis working overseas--for example, in Saudi
 
Arabia--could lead to an immediate doubling of the current
 
accounts deficit. While this is a precarious situation, 
 it is
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important to underscore that Pakistan's balance of payments
 
situation has, thanks to import liberalization policies, pood
 
crops, favorable export prices and a partial rescheduling of debt
 
from the Pakistan consortium, improved considerably from the
 
first seven years of the 1970's.
 

In 1976/77, Pakistan's current accounts balance was an estimated
 
6.7 percent of GNP. This has declined to 3.3 percent of GNP in
 
1980/81, although with the recent decline in expart earnings, the
 
deterioration in balance of payments is expected to surpass that
 
of the early 1970's.
 

Edible oil imports are the third largest contributor to public
 
sector imports, behind petroleum products and defense-related
 
imports. While the level of edible oil imports has increased
 
dramatically in the past four years, a decline in international
 
prices has led to slower growth in edible oil import expenditures
 
than for petroleum products or defense expenditures. Nonethe
less, edible oil imports for 1982/83 are projected to be some
where between 430 and 500,000 MT, depending on the size of the
 
domestic crop.
 

Using the framework referred to earlier, Pakistan's ability to
 
maintain this level of imports depends on (U) its ability to
 
generate foreign exchange; and (2) in the Lase of oilsaeds, the
 
ability to attract concessionary term imports. The dependence on
 
concessionary imports and or. workers' remittances for a large
 
share of foreign exchange casts doubt on the ability of Pakistan
 
to maintain an expansionary import regime (Table 8).
 

Table B
 
Pakistan's Current Accounts Balance and Composition of Selected Herchandise
 

(millions of Rupees)
 

7
197/79 1979/80 1980/81, 1981/822 1982/83,
Exports (FOB) 1,644 2,341 2,798 2,796 3,400 
Imports (FOB) 3,826 4,857 5,563 5,851 6,630 
of which:
 
EDIBLE OIL 243 247 246 248
 
Petroleum (POH) 611 1,237 1,602 1,667
 
Defense Items 511 602 761 954 

Trade Balance -2.172 -2,516 -2,765 -3,055 -3,230 
Workers' Remittances 1,345 1,748 2,097 2,155 2,370 

Current Accounts Balance -1,114 -1,140 - 991 -1,389 -1,462 
Trade Balance as Z of GNP 10.3 9.9 9.2 9.1 3.8 
Current Azcounts Balance 
as X of GNP 5.3 4.5 3.3 4.1 3.6 

Oilseed Imports as I of 
Total Imports 6.3 5.1 5.0 4.2
 

'Provisional.
 
26overnment estimate.
 
'Government projection with IBRD modifications.
 

Source: IqRD, Pakistan Economic Developments and Prospects, 14, April 1982.
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The opportunity cost of the loss of Pakistan's foreign exchange
 
from the import of edible oils is accumulated debt and the
 
implicit loss to society. The cost to society occurs because the
 
next-best set of imports did not command the use of foreign
 
exchange. For a country of Pakistan's level of socio-economic
 
development, the import of productive goods for the agricultural
 
sector, in particular, should command priority over the import of
 
consumption goods.
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APPENDIX TABLES
 

Appendix Table I
 

Average Whol1sale Prices of Oilseeds and Oils
 
1972/73 to 1981/82
 

(Rs/40 kg) 

--------i1uuds 1 ........ 

Year Cottonseed 
Rapeseed/ 
Mustard 

1972-73 31.49 55.32 
1973-74 37.74 72.97 
1974-75 57.47 97.90 
1975-76 55.73 107.07 
1976-77 63.69 76.66 
1977-78 60.57 82.72 
1978-79 71.67 121.80 
1979-80 65.92 133.67 
1980-81 75.31 135.04 
1981-82* 88.32 109.39 

*Jul y-March. 

Oil ---------

Cottonseed Mustard 
145.1') 134.56 
187.96 192.51 
226.91 253.73 
250.52 272.92 
225.60 226.14 
214.39 246.14 
306.33 347.43 
214.33 402.22 
258.97 376.67 
267.90 322.22 

sPrices quoted are on the Faisalabad market.
 
OPrices quoted are on the Lahore market.
 

Source: Pakistan Economic Survey 1981-82 
(-able 8.5), Ministry

cif Finance, Government of Pakistan, Islamabad.
 

Appendix Table 2
 

Procurement Prices of Various Varieties of Seed Cotton (Phutti)
 
Pakistan 1976/77 to 1981/82
 
(Rs/37.328 kg= Rsintrund)
 

Year Desi 

1976-77 120.00 

1977-78 132.00 

1978-79 134.00 

1979-80 134.00 

1980-81 145.56 

1981-82 154.89 


AC-134. NT 

125.00 

138.00 

138.00 

138.00 

149.30 

158.62 


Sarmast,
 
Callandri,
 
MS-39/40


B-577,149 Dellapine
 
135.00 145.00
 
149.00 160.00
 
149.00 160.00
 
149.00 160.00
 
159.56 169.82
 
166.09 179.15
 

Source: Pakistan Economic Si. 
 vey 1981-82, Ministry of Finance,,
 
Government of Pakistan, Islamabad.
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Appendix Table 3
 

Procureament Center Prices of Wheato 
Pakistan 1971/72 to 1q81/82 

(Rsfmaund) 

Year 


1971-72 
 17.00
 
1972-73 
 22.50
 
1973-74 
 22.50
 
1974-75 
 37.00
 
1975-76 
 37.00
 
1976-77 37.00
 
1977-78 
 37.OQ
 
1978-79 
 45.00
 
1979-80 
 46.65
 
1980-81 
 54. 1?;
1981-825 
 .1
 

Source: 	 Pakistan Economic Survey 1981-82,
 
Ministry of Finance., Government of
 
Pakistan Islamabad.
 

Appendix Table 4 

Distribution Center Prices a Iofi nt hepical Fertilizers Haterials 1970-1902 
(051/50 kg bag; 

Percentaq 7f 
Nutrient 	Contents-
 --iffctive.-	 --Effective-- --Effective- -Effectivef--


Materials N P K Oct.1_ 19 Feb. 25 19 Marc , Qc.___J0 

Urea 
 46 ..-- 63.00 93.00 103.00 119.00 
Diammonium Phosphate 18 46 
 --	 67.00 100.1 O 105.00 121.00 
Almonius Sulfate 21 -- 29.00 42.00 47.00 54.00
 
Nitrophosphate 23 23 
 -- 46.50 78.00 84.00 97.00 
Single Sulfer Phosphate -- 18 -- 17.00 25.00 	 25.00 29.00 
Calcium Anonium 
Nitrate 26 -- -- 36.50 50.00 55.00 58.00 

Sulphate of Potash -- -- 50 2700 30.00 30.00 35.00 

*Business record dated 13 October 1982.
 

Source: 	 Government of Pakistan Notification No.: C GOPS-144(5)F7, dated October 17, 1978.
 
Pakistan Economic Survey 1980-01, Hinistrv of Finance, Government of Pakistan, Islamabad.
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Averail Cmsuwr Frico of Sactod Item in Pakistmn 1772173 to 1931/I12 

7 Change 
1972-73 toItem Unit 
1972-73 171-74 1974-75 1957 91-717-017-917-01R-118-21
 

Chce V9 5.27 6.0 8.44 9.64 9.67 9.66 9, 10.77 10.65 10.93 107 

1Nstard Oil Kg 3.64 5.30 6.89 7.69 6.76 6.32 9.39 10.06 10,07 9.69 166 

Eggsq beii Dozen 3.24 4.41 5.24 5.84 6.40 6.06 7.41 7.98 9.36 10,05 235 

Egs Comer
cial Ffa Dozen 3.20 4.33 5.17 5.42 5.98 6.29 6.06 6.59 7.59 0.35 161 

Milk, Fresh Liter 1.39 1.80 2.47 2.71 2.92 3.11 3.15 3.40 3.79 4.13 197 

Beef Kq 2.79 4.03 5.74 6.45 6.47 6.82 7.39 8.09 9.73 10.66 282 

Mutton Kg 6.37 8.45 10.62 12.43 12.46 15.13 16.64 18.13 21.32 24.02 277 

Waching Soap Bar 0.75 0.86 1.09 1.05 1.36 1.36 1.33 1.51 1.67 1.63 117 

Life Buoy Bar 0.79 1.04 1.37 .4J1 .43 1.57 1.70 1.99 2.2 23 195 

*July - March. 

Source: Pakistan Econosic Survey 1991-82 (Table 8.6), Ministry of Finance, Government of Pakistan, lslaaabad.
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Appendix Table 6
 

Production and Per Capita Conmumption of Vegetable Ghee
 
Pakistan 1970-71 to 1982-83
 

Annual Per Caipita 
ProdLiCt i Mn2 ConSUmpt i OF) 

Kgj rWatL.k _n_ (Ton!0___ Ki~ 

1970-71 61,490,000 136 000 2.25 
1971.-72 63,340,000 162,000 2.60 

1972-73 65,240,000 187,000 2.91 
1973-74 67,200,000 225,000 3.40 
1974-75 69,210,000 272, 000 3.99 
1975-76 71, 290,000 27.7,000 .3.95 
1976-77 73, 430, 00 326, 000 4.5i 
1977-78 75 630, 000 360, 000 4. 4 
1978--79 77,900,000 422,000 5.151 
1979-80 80, 230, 000 452,000 5.72 
1980-81 829600o 000 505,000 6.22 
1981-82 85.000,000-, 558,000 6.67 
1982-83 87,550,000- 600v 000- 6.97 

LProvi si onal. 

"Projected on tho bais of three percent annual growth. 

'Pakistan Economic Survey, 1981-82, Ministry of Finance 
Government of Pakistan, Islamabad. 

-Dat- on production for tha period 1971--72 through 1980-81 has 
been taken from Pakistan Economic Survey, 1981-82, and for 
the period 1981-02 to 1982-83 from Aide Memoire on Pakistan's 
Requirements of Edible Oils/Fats for the year 1982-83. 
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Introducti on 

The 	 information and observations used in formulating the follow
ing 	paper were collected during the period January 
11 through
February 9. 19830 in Pakistan. Background for the attachad was
obtained from 	a number of sources including: 

(a) 	 Considerable reading and study of literature and sta
tistics on the subject. 

(b) 	 Discussions with GOP officials, qover'nwt.4 
private sector businessmen--both 'ners and W2eeatvrs,
and heads of financial -institutions in 

(c) 	 The areas visited, i.e.0 Islamabad, Lahore, FMtan and 
Karachi.
 

The 	 basic problems in the edible oil sector ar-e not v.-rry 	simple.
Recognition of time constraints or, more important, reazizaion ofthe sequence of events that miust occur has not givenbeen adequate attention in the past. However,, if the sector is to attain 
a sense of order and direction in the next five years, Pakistan
must foa!.s on these probleor Several simple truths upon whichthis paper based and the "strategy" ought to be based, are as 
fol ows: 

(a) 
There simply is not enough oilseed grown in Pakistan to
 
support a 
more efficient processing sector than now
 
exists.
 

(b) 	The current pricing system cannot support (1) more
 
seeds, (2) greater conservation of existing seeds, (3)
oil saving investment or (4) more efficient processing.
 

(c) The current tax structure, vis-a-vis the edible oil
 
sector, functions more poorly than the pricing system.
 

(d) 	Given (a), (b) arid (c), 
the GOP has a major processing
i ndustry--ghee. 

(e) 	Existing p;-ocessing capacity is inefficient and not

viable in thI' 
 long run but has to be improved (in its
 
oil retentiot: capability), since there 
 is 	 no
 
alternative. 

(M) 	The so-called solvent extraction capacity is smaller
 
than officially proclaimed.
 

(gl 	 As a result of (f), there is no "meal" problem in
 
Pakistan and cannot be for five years.
 

105
 



(h) 	To make any progress in the Sector. a tight central

control over- itm 
var.ous aNpects and 
 financial
 
resources devoted to sector 
development must be 
exer
cised. In short, the GOP needs to demonstrate in a
major way a commitment to solving the edible oil import 
problem. 

A. 	 Current Status Summary
 

With 	respect to storage, processing and distribution (SPD)
matters, it is necessary to highlight some key facts relevant to

other areas to 
accurately evaluate those activities 
and 	 make
recommendations. The following is an attempt to summarize 
key
status factors as base points for an analysis of the edible oilindustry as an agro-industrial complex or sector and as base
points on which policy recommendations can be made.
 

Oilseed Availabilities
 

1. 	 Locally produced qcantity, particularly for ghee 
manufac
ture, is restricted to cottonseed. Since cottonseed is a
by-product, the amount available depends on demand for cotton. Given world market conditions, cotton will 
not produce

an appreciable increase of seed oil for production.
 

2. 	 The only other major oilseed crops at present are rapeseed
and mustard. Current varieties are not suitable for gheemanufacture but do produce edible oil at the farm or village
level. New varieties of rape and mustard seed would have to
be promoted in a major way to have a significant effect on
the supply of oilseeds in the short term, i.e., three to 
five 	years.
 

3. 	 The lack of seed availability not only affects current 
oil

production potential 
but is also the key missing element on
which new oil production :apability can be based 
 or
 
justified.
 

Solvent Extraction Plants
 

1. 	 Official 
 data and other tabulations do not agree on the
 
number of solvent extraction plants in the country. 
 There
 
are 	14 pvate sector plants often quoted as operating or

capable of being operated. 
 Of the 14 listed by the Ministry

of Industries, only five are known to have operated over the
 
past 	four years: 

a. 	 Two orizvCa sector plants in the Multan area linked
with in-house ginning/textile plants and other aspects 
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of an inItegrated'operation, i.e., liquid oil. Even 
with the.es, thai reported percent oil recovery on cot
tonseed would indicate expeller operations rather than 
solvent extractin.,
 

b. 	 Another planrt in Multan that operated 30-40 days last 
year, processing only sunflower under contract with the
 
Ghbe Corporation as it has done for the 
past three
 
years. The company also warehouses, on behalf of the
 
Ghee 	Corporation, the last three years' production of 
sunflower meal that remnains unsold or 
unused.
 

c. 	 Two Karachi plants now operating only for the produc
tion of oil for the soap industry. One operates one 
week a month, the other full time, processing rapeseed 
cake and rice bran. Both plants, repreventing pioneer 
establishments in Pakistan's edible oil 
 fields, were
 
firm and very emphatic about not getting back into the
 
edible oil business.
 

2.-	 Several 
 plants thought of as private and included in the 14 
are actually government owned. They were taken over when 
the adjoining ghee plants were nationalized. At least two
 
are known to be scrap only, by admission of both the current
 
GOP appointed managing directors and the former owners.
 

3. 	 The age, condition and outdated capacity ot these plants,
 
given current production economicsand Aack of available seed
 
very much 
 indicate there is little prospect that existing
 
solvent plant capacity in Pakistan can make 
a measurable
 
contribution to oil supplies. 
 It is highly doubtful that 
the former owners or other private sector parties would come 
back 	into the picture utilizing these existing plants.
 

4. 	 The only alternative would be for the GOP to operate these 
plants for the short 
term until new private capacity were 
built. It would probably take one to two years to put these 
plants into operation and since it would take one 
to two
 
years to start that process, it would be 1986-e7 before what
 
is suspected to be a maximum of five to six plants could 
 be
 
resurrected. Their total net contribution would be limited.
 
The GOP and others have wiser ways of devoting scarce re
sources in an edible oil strategy.
 

5. 	 Related to solvent extraction is the question of meal pro
duction and use. Since the so-called existing solvent 
capacity could probably not come on stream and since seed 
availabilities and new solvent capacity are still the 
future, there is no present meal problem. There is a cake 
problem but little prospect that such a large quantity oil
 
meal can or will be produced over the next five years to
 
cause imme..iate concern.
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Exoellers and Oil Mills
 

1. 	 Preliminary data collected indicate there are probably 
750
800 mills in Pakistan operating 4,000-5,000 expellers. 
 The

bulk 	of 
 these 	mills are 1-5 expeller operations operating

40-80 days 
a year as part of an extended family economic
 
activity. Of 
 the 	497 mills in Punjabp only 69 have 8 
 or
more 	expellers.
 

2. 
 Only the large operations have dehulling and delinting, 
 the

latter in 
 most cases highly inefficient. It is safe to
 
assume that of the 69, 
 10 or 20 at most have what could be
 
considered efficient pre-processing.
 

3. 
 Given a low fixed price and a one-buyer market for oil, 
 the

expeller 
 is under no pressure and has no incentive to in
crease oil production. His true profit comes from scale of

cake which, 
 from the farmer's erroneous thinking., is better

with maximum oil. The expeller is better off leaving hulls

and lint 
 in the cake since weight determines total sales
 
value.
 

Summary Position
 

1. 	 As inadequate as the present extraction industry is, 
 it is

the only one going and the only one likely for the next five
 
years.
 

2. 	 Given all the other elements in the sector that have to be

developed, such as increased seed production which will 
take

time, it will be three years before a believable feasibility

analysis can be prepared that would show a viable 
solvent
 
industry, particularly for a private sector operation.
 

3. 
 Plants with a minimum capacity of 200 tons per day, prefer
ably 500 tons per day, seem to be required, given today's

production economics. Industry 
sources estimate there are

four Pakistani facilities capable of local manufacture with
 
an estimated construction time of 2.5 years. 
 A single 200
ton plant is estimated to cost $15-20 million.
 

4. 	 In the short to medium term, 
i.e., three to five years, the
 
only major way to increase domestically produced oil 
 seens
 
to be 	increasing the recovery of 
oil 	in present seed, i.e.,

dehulling, 
delinting and preventing the waste of oil 
in the
 
present processing industry.
 

B. 	 Oilseed Production Incentive Payments
 

The prerequisite to increasing domestic oil 
 supplies and
laying the proper foundation for establishing a viable processing
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and stor age :tndu;tr draatic ,n reas in the anmraont of
oi42 vdsavail.ibiz for , The lack of *I]3eeds iw, th a
principal reaion f or Im"Cac , 'ty ut,ili Lativn cjf the proeit 

i~~~~~~ rds~o.rc e- scan;se-~ r~ zint,. th trr even operation and ,) pansin oa- ex i -ating
capFci t.y I::r aSi rg oilOsed prcduct i os i - ovi u y t onlyway tr rijitAiyn-, dr :;and (other than to rai .,i , toor 
reduco the present itmport bill. This bill will r;,, p, ,ubstan
tial1y even before the effect of presently cc: lcAtd programs
is reflected in increased seed and dcxe,stic r ,Ya i bilities. 

For a short-term effect, there ar-& limited crop choices. Th_3
supply of cottonseed is a " unction o,- the derand/price of lint
and textiles, which sector hac, noover tie oil control. Other
oilseed crops such as groundnuts, sa.fflower and soybean have somie 
izontributiOn to make. Their expanded cultivation should be vig
orously pursued for a number of reasons, but they have serious
liiwitat ins as far as having a short-term effect on the edible 
oil .ector. 

Two crops have some short-term potential:
 

(a) Sunflower. As an in-between crop on extensive fallow
 
wheat , rice and cotton land and as one that can be
 
planted and harvested on planted sugarcane land 
 during

its onger growing season. 

(b) Rape)eEd and Mustard. Particularly the new seed varie
ties that. are higher yielding and without high acid and
 
other adver,-e characteristics of present seed varie
ties. 
 Thesc, crops are so widely grown, and therefore

known in Pakistan, that a program should capitalize 
that .act. 

A cras=h program on t' above crops should be tfhs priority task of 
an , edible oil authtrity (EOA). Even under the br.st of circum
stances, it is estiatod that given growing season variiations and 
organi2ation ti for it be "yearsio, examplef will three before 
substantiaI r-eul ts ,'i 11 be evidcn. t any level o government
promoting a program fror rape znd lutard seed. 

The program lor sur- ower prz- ot:io:- is handled by the Gyhe Cr
poration, which ceem to be its only function other tha running
the nationaiized ghe z The divisicn thea seed of tGhee 
Corporation with its read, e b iished of ic<es at Mul ta.
Islantabad and Hyderabad, and t a! eady estabished extension
service hhouldtransfrred EOAbe to and bezome the oilseed
promotion division of. EOA. This net.Cw-k of af,Fices and extension 
service should be greatly expanied under tight =entral control. 
This division should have two seprate activities: 

109
 



a) 	 An cxtenmion offica responsible initially for all 
activi!ies related to seed distribution, farmer-.con~ul
tation and other aspect.s of a crash jrowing program on 
unfiwe~r., rape and mustard seed. 

'b) 	 A development offaHc responsible for all development
and research efforts in Pakistan on il2 -other oilseeds 
crops, i.e., groundnuto safflower and soybean. Prop
erly .unded, this office aiso should combine in one 
central organiLatiorj the nuim.nerous ongoing R&D ef5 :r,-tn:
of other agencies and research centers at vdriouw cEn
tral and provincial ieveis 
 This should coordinate-and
 
conmolidate e-forts 
 thn Pakistan thati now. Appear
widely diffused and urn.:c(irdinted. new orbs are
 
sufficiently tested and pr;oduction problems solved: 
-so
 
they can make a netl 
 contrtibution, the respdn-sibility 
for their introduction and promatian would be assumed 
by the extensi-on offire. 

The 	oilseed promotion divison), through its extension office, not
only would neap to be expanded and adequately funded, but also
would need suff, cient leverage at the farmer level if an adequate
crash and I 4ng-term program were to be, succeOsifu. This hould 
be 
provided both by price and other financial incentives and by 
aresv ex.,nion services on an intensive basis. Regardirng

price and -11iranc'ial incentives. the folplowf,6n are 	suggested." 

(a,) 	 A re~vi :.,:. of the ex isting price support/procurement 
1revel f+ suniowar to ensur-e it is adquate to promote
widsprd g .n the crop. This wo.c. be adjusted 
annual i y . 

(b) 	 A supor't pri e -for rape and mustard seedq
rertvi r:'e Lz t .l ' or.y from the new varieties 
so] J b) Uiv _t1,te _;i:on ' C 

(c ' 	 An additional i a ve -Vnk
ould be-provided for 
a Five-year per'iod y givin +the grower A. "fertilizer 
grant coupon" redeenkmable oryly for Hertiliivr at distri
bution points nearby, 

Thou 	 thetory is that you can only do onz thing with {ertilizer 
even th 'farmer might1'J*,n 
 sell off his aliot ment to another. 
Thie .t- :: would be used soivwhere to increase yields.
-Asizmingt ",armer applied it to his own ,il:,,e crop, it should 
ha::ve resualW +ercts on the next crop. The fr-ti2i. r distribu
tcr w-,tld redeem these coupons for cash .at the .g.i ng ma-ket, rates 
'r::ma rearby EDA extension office., 

The assufption is made that the cash flow 	of EOA will be suffi
,:ient to bear the cost of this grant program. The same coupon
conrcept could be applied to fungicides and pesticides since rape 
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and 	 mustard reod in Pakistan apparently experience substantial 
losses due to insects and other problems.
 

There is some concern that promoting a sunflower crop on fallow 
land will divert acreage from the production of food crops--
principally wheat and rice icnr cotton Acreage planted in cotton 
is determined by other market factors. Whatever the case, it 
should be possible to monito::r and controi this possible diversion 
by simply withholding the issuancH of the grant coupons on the 
second and subsequent oilseed plants unless an appropriate "pri
mary" crop had been planted the previous growinq season. Another 
possibility would be an added "double-cropping" coupon to encour
age continued primary and oilseed crop planting. 

C. 	 Other Policy Proposals
 

The following is not based on in-depth analysis but reflects
 
more of whiat is possible and practical in the short and medium 
term. These proposals embody some action necessary to rational
ize the edible oil sector in the near term and over the next ten 
years. EBy that time Pakistan should have reversed its present 
position and the sector would be better able to respond to the 
increasing demands made an it. 

Basic Assumption Reqarding Oilseed Availabilities
 

The assumption is that there will be no dramatic increase in
 
cottonseed. Short and medium term increases would come from
 
sunflower and new varieties of mustard and rapeseed. Medium to
 
longer-term gains, howmver less significantv would come from
 
groundnut, soybean and ether crops. 

Resulting Policy Proposals 

1. 	 While under the present system cottonseed oi output is 
controlled by being sold only to the Ghee CorrorationF the 
real emphasis should be shifted to control of cottonseed 
output. This output is the basic sourre of edible oil 
suppl y. 

a. 	 Ginners should be required to sell their seed to pro
cessing centers to be established in key centers in 
Punjab and Sirnd Provinces. 

b. 	 Seed is a by-product of the ginning industry whose real 
profit base is lint. The price of lint will fluctuate 
over time, given market demand. Despite this prime 
product price fluctuation, the support price to bp
 
established and fixed for seed should consider two
 
factors:
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() 	 Fixing the base price at current mar;t levelz and 
adjusting upward% by some factor 
 to encourage

maximum ntoragL, and protection, i.e., conservation
 
of the seed produced +rom 	 the ginning process.
The upward adjue,tment is intended as an incentive 
pay:ent added to the base price.
 

(2) 	 Adjusting 
the support price annually befora the 
cotton sowinq s.a.on. This adjustment would be 
calcuiated thro.h a deti t]d analysis of the cost 
of production factors in ginning. Changes over
 
the pa ,s year would be noted and chanqes to occur
 
over the next season 
 determ,ined, for example,

annrCuncod acinimum labor rate changes or negotia
tions and.announed ilncreaes in electricity and 
gas 
 rac. Thi.e t',o components then would be 
added :o the base aupport price to dett ":nine the 
support price for the curent season, which twould 
th n becnri tht-z w ba e price for the foliowing 

2. 	 A similar adjustment to base support/procuren,.ent pri.ces
would also be made at the farmer level for nuw varieties of
sustard, rape and sunflwer seed. The Iarmars' cost of
inputs would be analyzed annually and 	 3diuntmnts made 
accordingly. Recognizing that 
 h p ndrnce of small 
farmert dies not have a basket of input prics, -sLome Calcu-
lation should be imade, based or) a consumer p;ticu index, as 
an adjustment to maintain a rising incentive for production.
Again, such adjustments should be announcel before the sow
ing season. 

3. growersRape. mustard and sunflower ge-d participating in
the extension office program would be required to sell their 
output to processing centers to he eitablishec' (see below)
at the then-prevailing support price and be given a ferti
lizer coupon. Other growers w4uld be free to sell their
input in the free market. The bulk of farmers would enroll
in the extension program and sell to the processing centers, 
given the reward incentive of the coupon.
 

4. 	 The only instance where participating cotton, 
rape, mustard
 
or sunflower seed growers could sell outside the 
EOA 	pro
cessing 
center systemi would be to licensed private process
ing centirs. 
 These centers would be licensed by EOA once

they had u6onstrated they had adequate 
storage, dehulling

and delinting facilities maintained in satisfactory condi
tion 	 on an annual basis. 

5. 	 A substantially increased purchase prlice for cottonseed oil
 
can be justified for a number of reasons, although the final
 
level may be totally out of relation to other crops and 
 by
products. The objective of 
a high purchase price woul.d be
 
to increase the amount recovered and offered for 
 sale by
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expellers, anc4 orobabl' would have iittle ef-.ect .,n the
 
acreage planted since the prisne motivation is lint
 
production.
 

World market force, determine the annual acreage; therefore the
 
total cost to the sector of a premium reward can be easily calcu
lated and is virtually known. If the purchase price were high
 
enough, the expeller would be justilied in installir_. cre
processing oil-seving equipment and squeezing the maximua out of
 
the cake. If present cake contains up to eight percent oil,
 
increase the purchase price of oil to an extent that only three 
to four percent is left in the cake. The purchase price crf oIl 
has to rise to the extent that it replaces cake as the profit 
ce:nter for the expeller. The farmer is still qoinq to buy cake, 
even if it is only three to four percent oil. It is common 
r~cie&e that on the reduced ration, livestock will be just as 

heoIthy and produce just As miiuch milk as befor( The "shock" 
ef.Fect on farmf rs v4ould !ast six to nine months. 

Considering the cost of imports and other 4 actors there is a 
determinable price whirh Pakistan can afford to pay for cotton
seed oil. That price may not bear any relationship to costs of 
cotton grrinq, expelling or othe- factors. it ce r? he arrived at 

bhy calculating the avincs to the sector ind the GOP by 
trecoveri ng more than 100,00C. tons of oil a year wasted in hulls, 
lintv waste water and cake Even a high, contrived price would 
not introduce short or long-term iibalances in the cotton indus
try sinticc the prime product is lirst, whose quantity probably will 
not be a.octed by the price of oil. 

Storage and Prel i m nary Frocesisina 

1. 	 Medium-sized st "-aQ: and preI imi nary processing centers 
should be established at selected !ucations. Cottonseed 
regularly colleted from ginners to avoid losses in storage 
and spoilage. and mustard, rape and sunflower seed collected 
from farmers would be channeled into these centors. 

2. 	 In addition to the construction of adequate storage, de
hulling and delinting facilities would be installed for 
cottonseed and sunflower. The seed thus prepared would 
maximize potential oil recovery and provide cash flow to the 
centers from the sale of (a) linters and (b) hkulls and/or 
fuel pro-essed fot certain industries. 

3. 	 The centers would thus have a substantial inventory of 
maximum oil producing seeds in storage for sale to the 
expeller and eventually a solvent extraction industry. .The 
sale from storage would be on art auction basis to expellers. 

4. 	 Medium-sized centers should be established because they
 
could be sold to the private sector and provide the founda
tion for more thoroughly integrated operations -through
 
future expansion.
 

113
 



1. 	 Oil eitrpctors would purchase seed from conters at auction 
on a spot or contract delivery basiD over a poriod of tme
during th-e year. This would permit tuitained operations by
those plants which purchase s. fficient sfzur s at ompetitive
prices. Eventual 1y, the more :i,ntJi lncdc. extrazte-ors would 
not be able to compete. 

2. 	 The result of some o these aictioc ,s ,-obably wnuld Le te
exit from the industry of seall or ire ,Nici'uit extra r . rs,
although they would be aree any to bid on theas as 	 joinq 
auction prices of seds. 

3. 	 Future entry into the oil extracti-,:.,,i- industry. het#r by
expeller or solvent plant operators, Eh,,:Wuc b controled by
EOA. Entry ,ou'd refleci in-e:i ;ti 4 adequaute Pr'e
processing and oil saving measures. Pakistani.na, il afford 
to permit inefficient operators to ramain ,i' bui.-.ss whern
the cost is the loss of oil through pr ng that is then 
reflected in increased imports. 

4. 	 From its cash flow sources., EOA should consider a prograr,, to
buy out and thus retire from the industry the ineficient 
expeller s. Mhese 	 wouldexpellers generally be siiiall , one to
fourLunit mi l s:, with ,2 equipment that should be scrpped
and 'hus diffic:ult to pric .. Th, best 	 should prcA)ably be a
buy-i.,ut pri::e based on an estimated f.v vear net 	 income
loss to the owner' This price would be as a lumppaid 	 sum.,
the 	 equipment removed and scrapped and ineffi cient units 
ultimately clo,.-ed down. 

5. 	 The surviving extractors would ne 'free to sel their o.il to 
any bidller., including -the Ohee Corporation, which would then
be forced to purchAse raw material on a price--comptitive
basis, i.e. operate , produce and market on a competitive
free marI:et basis. Ftrivate liquid oil blenders and ghee
plants could purcahse this oil as well. 

6. 	 Several 
net effects of the above system are as follows: 

a. 	 The price of ghee probably would rise, reducing demand.
 

b. 	 Consumers would shift to liquid oil, which would be 
advantageous from a health standpoint. 

c. 	 Hydrogenation 
only 	adds cost to the end product, and

the 	 net effect would be to limit by price the demand 
for 	 ghee to those who absolutely prefer it and are
 
willing to pay the price.
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D. 	 Price and Tax Implications 

The combined, haped-for effect of policy and program initia
tives that will emerge from current d xor efforts and latze 
programs by other concerned organizaticns w-ill lar.ely be nuli
fied unless there is a serious d o th prevai1ing 
pricing syste rationalization of .nt ztand nuw t es and a 
more realistic pricing of 4oraign ex ian7,e availaile for priva'iAa. 
sector itport . 

Geveral observations are eved rqe7arding t e exi tir. pr ice 
system iost oof: which are re ated to, ctton ed, the only cr"op 
where there is sufficient experiegic Or pattern has b:r t zab
ished. Rapeseed, unfOrtunately , h1as been ignored, bIut perhaps 
just a e I :, i nce a 5ensible industry pr ice strtur.*:L col.d 
emerge about the same time nel sd varieties c(od have a real 
effec On suDPp,3V. Sunf!iower also is available nly in ii jted 
quantities bitt a price structure could emerge be.rlore the crop's 
potential is seriously curtailed. The following is recommended 
fo cotoneed 

(a) 	 Present production of all cottonseed oil must Le sold 
to the Ghee Corporation at a fixed price. 

(b) 	 That price is probably too low since .eresees to be 
little evidence of expeller-_ investing in new equipment
dehullers and deI inters to max i ie the amount of cii 

produced from a given seed inp.t. 

(c) 	 The true nxpeller profit apears to be in c a ke since 
farmers believe that high oil bear ing cake is required 
as good livestock feed. Because they apparently are 
willing to pay the price, the expeller has only one 
customer for a fixed low price. 

(d) 	 The price of cottonseed at the ginners is uncontrolled. 
It is curtailed Indirectly, however, by the limit on 
the price of oil produced from the seed. 

There is an excise tax on the sale of ghee, which in 1981/82 
amounted to 12.54 percent of the cost components of the ghee 
industry. There is no tax on the sale of liqui d oil, either 
domestically produced or imported. The tax on ghee should be 
examined and rationalized with other taxes and prices. 

There apparently is no restriction on the availability of foreign 
exchange to private importers of palm and soybean oil. The only 
requirement is licensing by the Trade Corporation of Pakistan 
tTCP). This is the one segment of the oil sector where the true 
dynamics of the private sector are permitted to flourish, and 
very handsomely at that. The anomalies and opportunities pre
sented by current pricqs and industry practices and policies 
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c r e a a situation :her the pri vate ector i z only too wiliing
to -nter and earr appar(ntly, ecize proi. 1ivate -tr 
arc-. mno~ds at, not at M~r ratesI~ t ~e(Te prxtion. 'Ther ± no &xcie tase on 1 k u d 1 thire i s on ,
Some cheahA pl I imports. are sold as ghee zsince there is no 
pol icyP I abelI iging orcement or exci so tax c IIec tion. 

Other than the issue of ell-out proga to increase seed avil

abi it ies, the second and ecqual ly critical need at present i%s 
thouh study and rationalization of the entire price and tax
',tr-uctiure as it relates to the edible oil soctor'. The GOP

oLhers cannot make r-r.tioriil, long-range policy 
and 

proposal ,: and
expenditures un I;ss the conditions fir success of either are
nderstoodj and in place. The anomol',s that currently exist in

;eaistan do not permit this. Only whern they are corrected can 
the SOP and others fully anticipate results, from a atultitude of
 
programs proposed for 
the edible oil sector. 

E. Establishment of an Edible Oil Authority (EQA)
 

It is almost impossible to consider Pakistan's edible oil
 
sector without com-ing to the conclusion that a central 
 control
and development authority should be established. Another section
 
deals with the 
need to consider the problems, programs and solu
tions on a sector basis which 
also permits rationalization of the 
industry and the crucial sector financial flows.. 

Given the immrisity of the problem, the complicated interrela
tionships of its many components and the necessity for a coordi
nated app-oach, an au.4thority at ministry 
level needs to be estab
lished. This authority should be established by presidential
decree, subservient to no other ministry. The authority should
be an autonomnus body, empowered to take various actions without
referral to other ministries, and above all, have its orm'n sources 
of financing. 

Fortunately, F'akistan has a precedent fo:' such an organization
and the concepts that must be accepted if progress is to be made.
in i9'779 the delays and disorganization of the Karachi Port and
the. up-country movement of goods and the down-country movement of 
exports became so severe, that the new government formed the
National Logistics Cell (OLC), reporting directly to the Minister
of Production. The NLC is run by thu military. By near uni
versal acclaim by the private sector and others, it has done
substantial 

a 
job in clearing the port and expediting the movement
 

of goods. 

The Cell has its own budgetary allocation of both foreign ex
change and rupees and does not report to any other ministry. It 
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has - s,bstantial fIeet of over-the-road equipment. The latter 
is sigi'oi icant since the concept of capital goods' aq uiSitio'.
 
and T inancial managemcint by an autonomous agency 
 has been 
accepted within the government framewor~k All this suggestr.i the 
financial, lgal and organizational structrce of NLC deserves 
thorough iitudy as a poissible model and precedent for the cstab.. 
lishment of EOA.
 

Another recent precedent seems relevant here, In 1977-78, the 
GOP surveyed another critical indulstry--cement---,hirh had been 
ratiinaIized. It analyzed the then eight GOP planl:s in terms of 
their FUtU PL-e production capabilities--age of equipment ex pePr_I
ture 	necessary to ex pand or modernize, size and probable ,taior"
of limestone deponits. Based on that analysis, the GJP deGiOdP;: 
to modernize 'fou:ru p3,,ants and eventually closed doi, n the other 
four. The oecision then mcade that the new cement industry
capacity should bze in the private sector and sanctions i oued 
accordingl Y_ The precedent thus is there for d qradual return to
the private sector of a crit-ical ind~ustry. In the case of edible
oils, this will require , f.-.- ' priceltax rati. r~lization 
and (not unlike linitestone) an assured s-up.1y of raw aterial , 
i.e., oilseeds.
 

The 	 EGA Would consolidate and coordinate all activities related 
to the edible oil sector, Given sufficient staf f and technical 
assi stance, the policy and or ifn~mentnQ authority in
Pakistan would regulate critical parts oi the morket. It would 
be empowered to establish prices at various market points and 
establish the level of taxes on various activi tien and commodi
ties. All this would be part of a coordinated program to reach a 
higher level of domestic production. Key areas of EOAs ic-rolve
ment 	would be as follows:
 

(a) Respo nsibiIity -for all public sector imports of edible 

Oil. 

(b) 	 Rcs nrib i'I'Ly iFor new crop development and promotion. 

(c) 	 Admi aitration of continuing research and development 
in growing processing, etc. 

(d) 	 Managiement of required price sLpp(r t/procurement 
programs. 

(e) 
 Instaliw,i0n of- dehulling and delinting facilities at 
central locations. 

(f) CLntinual monitoring and establishment of price levels 
only 	in 
areas where the system cannot yet afford a free
 
price mechanism. 

(g) 	 Establishment 
of tax levels at various points: where
 
taxes are necessary to either assist in contributing to 
the overall success of the edible oil strategy or to
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regulate, balyance a;d rationalize ar-ket conditions. 

(h) 	 Respo'i b iIi ty M r eatabl i hi ng arnd impNlementing a 
diin-vstment program on behalf Qf the GOPp of the 

operating "nit of the bhev Corporation. 

secmthor Aondayis'and Financial clea
 

A sector ecwic N an& Ornna filow anaU y~i fromi imports 
and crop growing ivo sal oVva rduct, nc-n'dy to emnerge to
form the foundation on which v.ri:. policy recommendations can 
be made and their effec't ascertai ,d Thus, the critical areas 
regarding the nquannia. timing o-f various achievements can be 
identified to that the sectr c n ovini a rationl direction of 
reduced imports and inr&,d domesti: oil pr oduct ion. A finan
cial flows. analysis can acc:omplish the ic0wiqi: 

(a) 	 Assi t i n the anal ysi...s M: the pre.n. state of the 
sector and the ef.ecs of various policy initiatives. 

(b) 	 Demcnst"ate the parti al Uipnci al vi aii lity of the 
sector by saeganting income and output . ows to finance 
and sustain a deteinred edible oil strategy implemen
tati on, 

(c) 	 Lead a s. i nevi tabI y to further justification of 
establishing an E.A a th*.inancial control agent for 
the u:ctor consol i dat n eeded inancial flows. 

What 	is proposed is a.n ana.ys:s o! the enti re s.ctor- revealing 
the potential sou.c ,5:of incoe i kel y sources o expendi
turn, "hatier of a czpi al, R&D or price support nature. The 
purpose of thi . e'erci se i5 to divert present and future revenue 
.wurcos from general public budgetary receiptG to use within the 
sector to sustain a noordinated asault on the problem. 

There are at prwesnt zeveral major sour,,es of fund flows that 
should be diverted to EOA, 

(a) 	 The Trading Corporation of Pakistan, the sole pur
chasirg agent ,or the Ghee Corporation, handling 
imported palm and soybean oil requirements to meet its 
deficit. The Trading Corporation of Pakistan purchases 
at world prices and after adding considerably to the 
cost., sells to he Ghee Corporation. Based on an 
average per-ton differential between cost and sales to
 
the Ghee Corporation of $I13 per ton and Ghee Corpora
tion imports of 391,000 tons, the profit to TCP should
 
be $45-50 mril!.on annually, increasing in the future as
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imports rise in khe shurt "erm. Some TCP personnel
famil:ar -i"th the,, edible oil market and programimpart
stauld bs transferred to EOA to handle reuired imports
for the Ghee Carporation. This should rnlt requir rm.ny
personnel and only a small number of purchAvn- orders. 

(b) 	 Excise duties and :orporate taxes paid to the govern
ment by the Ghee Corpr.ation amounting to Rs 630 mil
lion and Rs 39 million in 1981/82. 

(c) 	 Various sources of funds and technical asNistance from
the irtternat-L i aid and techni cal assistant 

De.oOi L D _Q: o 1 D tn t Financi n. 

Whatever final policy iitiatives emerge in establishing a tenyear edible oil sector development program, the financial
requirements would be very sizeable. mereThe financing ofongoing programs requireis a sAbstantial budget, iet alone thecapital expenditure in fixed assets and the financing of newinitiative eventaljy agreed The sourcesupon. threzo of funds
mentioned above represent sizeable contributiorvm. and generatefunds on an annual, r-ecurring basi s and are thus a good Etart to 
a sound financial base.
 

The edible oil sector is very com)plex and intIrr t rhat ,

plus the fact that pnitcy initiatives iimust 
 be coor .i atnd. aruesvery strongly fcr a highly plarned and ciontrol dl app i 4 :tv cfunds and p:i&icies to athS.?e the ffi- u - deired ef- ect. 

What is proposed iJ the single martagmmnt o' grn nL sour
and uses o+ funds related to 
 the edibie oil .ector. All
sources-iport duties, excise 	 rid profitsa 	 excess oniiiports sold to the -e Corporati or--:.d become budgetary receipt o+ EOA, rather than contri.buti cns to tha treasuries ofeither the federal or provincial govrnmert.hrs. scOie 34 these revenue sources--whhether du-ties or taxes--.also c-ould be adiusted as needed in a coordinated, overall sector. prograi to bring abcut
certain desired effects in the supply and demiand edibleof oils.
At the same time, there also would be single management of usesto bring abnut the desired effezt, principally on the supply
side. This wo)uld encompass support/procurement programs, extension servi fertilizer, grant coupon programs, new seed 
programs, research and development, and capita] investment in 
hulling and delinting equipment. 

A highly simplified sch'u dui of sources and uses would illustrate
the point with substantial elaboration. it ld help shapewo 	 theconcept, the magnitmdr, involved, and more importantly, provide aformat on which the required sector policy initiatives can becarried out and managed. For example, sorms new policies and programs suggested in are-this paper incorporated below. The 
sector costs and 
revenues of other-suggested policies generated
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by others also could be r-'.llowinqlected in th 

(1) 	 "Profits" on sale of imported oil to the .hee Corpora
ticin (formerly TCP) 

,(2) 	 Exis 'ii tax ravenurs on ghee 

(:) Excise t, rvsnues or liquid Oil (proposed) 

(4) 	 Duties on 
privItAe sector imports (proposed) 

(.4 	 Sale of dehulled, delinttiJ cottonseed 

(6) 	 Sale of dckhulled sunflower ieed 

(7) 
 Corporate tax. payments; by the Ghee Corporation units
 

(M) 	 Gross sales of imported edible oil to the Ghee Corpor
at i on 

(9 Sale of linterF
 

(1O) Sale of hulls (cottonsneed and sunflower)
 

(1) 	Extension services on sunflower, rape and mustard s.eed 

(2) 	Support/procurement programs on oilseeds
 

(3) 	Initial installation of dehulling and delinting facili
tie. (capital investment)
 

(<'1 	Reiearch and development activities
 

(5) 	Initial installation of new solvent extraction capacity
 
(capital investment)
 

(6) 	Purchases of farti.izer/pesticiden under the grant
 
coupon scheme
 

(7) 	Imports of edible oil (palm and soybean) financed by
GOP allotm3ents of foreign exchange and other pre~sent 
sources 

Stated very simply, the above process involves having consumption

finance development Creating EOA, charging it with development
and 	 rationalization of the sector and pledging existing and

future financial flows to its support create a more logical 
 and

viable organiZation through which other funds can be channeled, 
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including addi.tional GOP funds. Such an organization would be a 
preferable channel for outside- assistanceo either financial or 
tech.iical Donor agencies should toelcome this development. 

Pri'ate Sector Invol vement 

Given the present state of the sector, required nev investment in 
processing must initially crme from within EOA." This 	investment
 
should deliberately be mnade?, ho.ever, with ultimate sale to the 
private sector in mind. For example, the areas designated for 
the installatin r oi. dehuller-s and delinters should be large 
enough to acaommodate the eventual installation of 200-500 tons 
per 	 day solvent extraction plants The theory here is that the 
time 	required to increase seed availabilities., install new equip
ment 	 and for othur policies (i.e.w price rationalization) to take 
effect would all coincide in axbout two to four- years. The net 
effect would be 'to crei'e the atmosphere and conditions precedent 
for major private sector involvement.
 

In anticipation of that day, it should be a stated goal of EGA 
from the beginning to transfer as much of its cai improve
ments and programs as p.:ossible to the private sector. In that 
Sonnection., an investment banker from EOA should he ap pointed to 
assist in the transfer o+ assets and, as an' initiator or consoli
dating entity, to marshall future private sector involverent and 
financing. Probably the most aggressive institution in Pakistan 
today that could operate in that capacity is Bankers Equity, 
Ltd., Karachi. It has other attr'ibutes in itS favor, including: 

(a) 	 Extensive involvemen through shareholder relationship 
with .he commercial banking comMunity. 

(b) 	 Leadership in Islamic projects for financing packages
 
which. if done correctly, would open the door for
 
participation by Islamic institutions i.;i other
 
countries.
 

(c) 	 Relationships -that could be expanded with commercial,
 
profit--oriented Arab institutions.
 

(d) 	 Substantial experience in consortium financinU, both
 
debt and equity in rupees and foreign exchange.
 

Such an institution could establish a small specialist staff in
 
edible oil sector undertakings to which the local private sector,
 
foreign investors and lenders could turn for assistance.
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Foreign Eauity 

One major point seems clear, arising from conversations with the

local 
 and foreign private sectors and from observations. Major

investment by local private sector parties would probably have to
involve joint foreign equity investment. The stigma of national
imation in the edible oil 
industry (as well as others) is too 
recent and too evident today in Pakistan. This situation would
require joint participation by foreign interests if the local
private sector were to come forth once again with major invest
ment. Even at the height of nationalization in the 1970s, few,
if any, units with foreign investment were nationalized.
 

G. Ghee Corporation of Pakistan 

GCP represents such a major element of the edible oil indus
try that it deserves and requires individual comment and critical
 
analysis. It 
was nationalized only to the extent the.corporation

bought controlling interest in the then private sector units/com
panies. That interest was purchased by issuing long-term bonds 
as compensation. 
Other than those two events, no pattern exists.
 
The remaining ownership (in varying percentages of 49.999 downwards) remains with a variety of individual and institutional 
shareholders. Debt obligations 
are equally divided among a
 
variety of institutions.
 

There is no pattern to present ongoing ghee plant operations. At
the time of nationalization, 
 some expeller operations were also

nationalized, 
 along with solvent plant operations, because they

were in the same compound. 
 There are some cases where totally

unrelated 
activities were nationalized because they happened 
to
be oresent. Both financially and operationally, the corporation

and its units are diverse and disorganized.
 

There is continued discussion of efforts to sell 
several units
back to the private sector. Press reports indicated the units to
be sold were either bankrupt or in other ways no longer viable.
Several 
 other obvious events have occurred which substantially

affect prospects for widespread disinvestment:
 

(a) 
The plants are now ten years older and from the limited
 
visits made do not appear to have been maintained in 
the fashion a profit-oriented, investor/owner would
 
have desired.
 

(b) Labor practices are costly under current 
:anagement.
 

(c) The number of 
staff and labor has vastly increased.
 

(d) Both (b) and (c) seem irreversible without creating
 
substantial labor unrest and industry disruption. 
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(e) 	 Given the state of the entire industry and ,ertor noted 
earlier, with price controls, for exmpoIc? i t selms 
unlikely the pri'vate sector would be anxinot to return 
to the edible oil industry without subsLtar ti3 industry
rational ization, and even then probably r *t by opting 
to purchase or take back present pl.nts. 

number reasons 	 a oheeFor a of there Fhould be shift away n-ra to 
liquid oil. That cannot be accomplished in short order; 'tawever, 
the question must be addressed now as part of a ten-year strategy 
imlementation. Since the conditions and -actors that &.,oould 
permit -that shi-t would take several years to occur, the question 
becomes one of what policy to adopt for the Thee Corporation at 
the present time. Given the condition of the plants and the 
inc'..try, the conclusion is that the GOP has no alternative but 
to 'emain in the business. The existing capacity is needed to 
supply demand and can only be replaced by new capacity, i.e., new 
plants in the private sector if that sector can be enticed back 
into the business in a big way. The GOP is now faced with the 
problem of continual operation, equipment replacement and sub
stantial expenditure to keep the 26 nationalized plants going 
over the next several years. 

A high--evel policy decision should therefore be made to ration-
alize the ghee industry and the GOP's role in it over the next 
five to ten years. Several steps need to be taken: 

(a) 	 If other, aspects of the sector can be rationali%,ed,
 
disinvestment/re)urns to the private sector should be
 
vigorously pursued.
 

(b) 	 Where (a) is impossible. a tough approach must be made
 
as to which existing units are to be kept going and 
which are to be shut down. 

(c) 	 As a result of (a) and (b), a determination has to be 
made whether new capacity in ghee or liqluid oil should 
be created to replace closed capacity and whether r.hat 
new capacity should be public or private. 

(d) 	 The suspected size of investment to accom~plish (c) and
 
all the other sizeable financial demands of the edible
 
oil sectur in the next ten years ought to spur someone
 
into seriously considering private sector involvement,
 
if price anomalies were adjusted and restrictions 
removed.
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In Pakistav., ariculture accounts for 30 percent of the national 
income and eiploys nearly 55 percent of the labor 4i.rce. Three 
out of every Four persn s source of livelihood and roughly 40 
percent of the nation's t-xport earnigi come from this ictor, 

Over the past decade, the increase in Pakistani z~ricultural 
output has been enormous., Wheat produition has increiid from 
7.3 MT in 1969/70 to 1L.6 MT in 19I1/82pi cotton from 3 million 
bales to 4.4 million bales; rice from 2.4 Mr to 3.4 MTi and 
suarcane from 26 to 37 million tons. This expansion in output 
understates the amount of produce that the marketing system has 
had to absorb because the level of snarketable surplus aln has 
risen due to the increasing comercialization of farin opeati c s. 

The i.portar.e of marketing in moving commodities -from ti pro
ducer t~o thie' consumer is apparent. It is also important .o note 
that the mar;l-ting system has been responsible for the support of 

r'iculta1 iniiovations that have enabled the rise in produc
tivity i:,f the past decade. While a great deal has been written 
ab it th, social, economic and political consequences of 
Pakistan,% vngoing "Green Revolution," relatively little has been 
-aid about the nature of marketing institutions and their role in 
the ruroeil rev.opmont process. 

P'1arketinr, itnstitutions vary consi derably across Pakistan. The 
results o a miarketing survey conducted in Vehari, Punjab, in 
i-sabruary aln March of 1983, are presented in this paper. To place 

:Ch se rnsuAl ,-i in a proper context of markhting institutions in 
Pakista is a ,,,hole, the general structure of Pakistani markets, 
chanqgt.es in the. marketing systerm and the nature of demands placed 
on the system during the past decade are discussed. 

The, PunjIb has the highest ratio of markets to population and the 
i.Iost fir .dy established system of agricultural and feeder mar
kets. The bulk of the markets are concentrated along the trunk 
roads that bisect that Province between Rawalpindi and Lahore, 
Khehusab/Sargjodha arid Lahore, and in the South between Multan and 
Lahre. Spatially, the agricultural marketing system is charac
terized by a mild primal city pattern. Multan, Rawalpindi, 
Lahore, Burealaq Manewala and Faisalabad are well served by 
markets, especially compared with the more hinterland, barani
 
(dryland) parts of the Province. Compared with Sind and Baluchi
stan. the2 Punjab suffers far less from the problems of a single, 
dominant mark.t center and an underserved, distant hinterland. 

'For a recent e:amination of the impact of the green revolu
tion in Pakistan, see M. Ghaffar Chaudhry, "Green Revolution and 
Redistribution of Rural Incomes: Pakistan's Experience,"
 
Pakistan Development Review, Vol. XXI, No. 3 (Autamn 1982), and
 
the various essays in Robert D. Stevens, et al. (eds.). Rural
 
Development in Bangladesh and Pakistan. Honolulu: The Univer
sity Press of Hawaii, 1976.
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In the subcontinent, one of the consequences of a marketing
system characterized by a dominant, single market center is the
high ratio of rural villages to market centers. Johnson (1970)
in hit study of the Indian market systen, found that the ratio of
villagea to markets averiaged as much as 3001I.1 Even ±n eli
served markot areas, 
the ratio ol: villages (irnlud4ng v.lacje
colonies) to markets is on the order nf ak,100 a¢rdinq to a
 
survey conducted in Vehari in Fcbruary and 1Irdh .lf i9S3. The
deleterious effects of primal city d ~naice aroe in part, being

corrected by the expansion of feeder mirtet wietworks throughout
 
the Punjab. 

In 
 the Punjab there are 300 regulated mrkets functioning in the
 
notified areas of 
122 market committees. There vt?-e Fifty feeder
markets in existence and an additionMl 121 e rts undr
construction. According to a 1980 r:e. us, of 3vt0ilaes in 
Pakistan, only 3,816 (10 percent) have grain markets iccated
within 3 kilometers. The largoest number of vilaie! (6.,160)
have grain markets within 19 to 24 kilameters and 5 percent have 
markets more than 81 kiiometers from their villages. Out of a
total of 25,420 villages in the Punjab, 
 2,322 (9 percent) have
 
grain markets within 3 kilometers; 4,970 (20 percent) within 4 to
 
8 kilometers; 12,061 (47 percent) within 9 
to 24 kiloeters; and
 
23 percent more than 24 kilometers from a grain market.: in the
existing markets, roads, platforms, sewage, shelter, drinking

water and other infrastructures are provided by the market 
 com-
mittees in their notified market area.
 

Agricultural marketing in the Punjab is under the 
administrative
 
control of the Department of Agriculture. An organization headed
 
by the Director of Agricultre (Economics and 
 Marketing) func
tions under the administrative and financial 
 control of the

Government of the Punjab Agriculture Department--through the
 
oifice of the Director General of Agriculture, Punjab--to oversee
 
the agricultural markets. The directorate is charged with 
 the
 
responsibilities of safeguarding the interests 
of growers by

regulating 
the sale and purchase of agricultural commodities 
as
 
specified in the Agricultural 
Produce Markets Ordinance of 1978.
 
The main responsibilities of the Agriculture 
Department with
 
respect 
to agricultural markets are marketing intelligence, new
 
market development, market research, regulation and extension.
 

OSee E. A. Johnson, The Organization of Soace in Developing

Countries, Harvard University Press, 1970.
 

=Mohd. Akhtar, "Observations on Marketing of Foodcrops 
in
 
the Punjab," (mimeo), 1983.
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Thz Structure of Food Marketing
 

There are three different types of agricultural marketing insti
tutions: (1) the state/factory large scale buyers, (2) the 
related agricultural markets and (3) the unregulated or teakly 
regulated private markets. All three typeEL of markets interact 
by supplying each other at different times , yet procedurally and 
organizationally they are distinct. 

The state/factory group of marketeri comes into the market with a 
large bulk demand--often a state mandate with associated monopoly 
procurement power--and, in many cases, a policy ri7-ndate to buy 
directly from the small holder. On the factory sde, this would 
include ginning mills, sugar factories, 3il e>:pelers and solvent 
plants. These operations buy directly from growers as well 
 as 
from private traders who bulk lots and bring them to the factory 
gate. 

On the government side, a number of corporations And parastatal 
operations procure and distribute large volumes of essential 
foodstuffs. The Pakistan Agricultural Storage and Services 
Corporation (PASSCO) and the Food Department handle wheat pro
curement and distribution; the Rice Export Commissiv-n handles 
basmati exports; the Cotton Export Commission managet cotton 
exports; and the Ghee Corporation C'CP) produces and di%,tribUtes 
the bulk of the nation's ghee, and to a lesser degree, distrib
utes sugar. 

For many of these commodities the government hs been moving into 
the procurement market in a significant -,ay. Wheat procured by 
the government increased from three percent of the 1971/72 har
vest to 29 percent in 1979/80. 4 For cotton and sugarcane, the 
peak of the government marketing effort came during the national
ization period of the mid-1970'z. Since tihen, however, the 
government has been active in these markets with price support, 
stabilization and export efforts.
 

A number e' studies have been written about government marketing 
efforts that provide a comprehensive description of that system.0 
One point that has been rightfully underscored by many authors is 
that compared with the private market, the state system appears 
to be considerably more costly. For example, of a total 

4 M. Ghaffar Chaudhry, "Pakistan's Agricultural Policy; Les
sons from Recent Wheat Policy," (mimeo), 193., and Chaudhry, "The
 
Operation of the Wheat Market in Pakistan," (mimeo), 1983.
 

OSee Carl Gotsch and Gilbert Brown, Prices.Taxoi an6 Subti
dies in Pakistan Agriculture. World Bank Staff Working Paper No. 
387., April 1980; S. A. Chaughtai, Marketing in Agricultural 
Products, USAID (mimeo), 1968; and Riaz Ahmad Khan. Issues of 
Food Distribution in Pakistan, (mimeo), Pakistan Agricultural
 
Research Council, 1982.
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government revenue 
budget of Rs 39.4 billion in 1979/00, the
 
expenditure on input and consumption subsidies for food crops was
 
Rs 6.5 billion. The government's cost of distributing 
 low
quality wheat flour is estimated at Rs 10.7 per 40 kgs while 
the
 
equivalent private sector 
cost is estimated at Rs 9.07--an
 
eighteen percent difference without accounting for quality

difference in the final product.A In the state ghee sector,

plants operate with six times as many laborers as do the private
plants. Pronationalization 2ant owners estimate they could run 
the facilities at a 25 percent lower cost than the state doom.'-, 

There 
 has been no exhaustive comparison of state versus private

marketing costs for all the controlled food commodities yet fr-oh)
fragmentary evidence, it does appear the nation is bearing a high

cost for state control of marketing. In all fairness, howeverg

the ends of the state marketing system, such as the provision of 
an adequate diet and national food security, are at times -imply
incompatible with profit maximization in trade.
 

The regulated markets are those covered Unde? the Agricultural
Markets Ordinance of 1978, in the domain of an established market 
area under the administrative control of a market committee and
 
have a regulated schedule of fees and 
 charges. The regulated

markets, or madi.s, are divided into three claszes, depen 'ng on 
the amount 
of revenue generated by the controlling market com
mittee. Thuse classifications are revised periodically as the
committee revenues rise, but generally the largest, most active 
markets are class A and the new, 
untested markets are class 
C. 
Anything in between receives a class B distinction. 

There are regulAed mandies for cattle, buffalo, goats, sheep,

fruit and vegetables and grains. 
 In the large cities there are
 
also regdlated markets for fish. Except for the fruit and vege
table (-subzi) mandi and the grain mandi, all the 
others are
 
periodic markets where direct sale is used 
as the medium of
 
exchange. Generally, the fruit and vegetable and grain mandies
 
are the largest and most activ;ly controlled of the regulated 
m aI etst The grain mandies are nearly all constructed along a
similar pattern with a wide ring of thirty (Gaggo mandi) to one 
hundred and fifty (Multan mandi) shops around a set of offices, a
 
mosque, w at -,ring stand and a drying platform. Each shop is two 
or three stories high with the bottom floor used for business and
the top for hou-sirg. Each shop generally has one or two large
(5-ton) sterooms and a fr 3nt office room. 
 Each office has at

least a low, wooden bed (which serves as a working space), a safe 

-M. Ghafiar Chaudhry, Ibid. 

7USAID, ibL Oilts .9td, Project Papers, Islamabad, 1983.

markets. They also operate on an auction rather than a direct
 

Rsae basis. 
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and a telephone. The head of each shop is the arthi or com
mission agent. 

There are two types of arthis, commonly called ILacA& and pc=a. 
A kacha arthi is a dealer who trades in agricultural commodities,
pritmarily on a commission basis, while a pac-cL arthi carries out
the functions of a kacha arthi but also trades commodities on his 
own account. A kacha arthi, for example. would be in a financial 
position to arrange sales of a particular commvmdity to governrent
procurement ct:;nter's or to other terminal markets using his own 
funds to cover the purchase cost. 

The arthi advances loans to farmers who repay the principal and 
marktzt their produce through him. The loans advanced by arthis 
are fairly small--on the order of Rs 3000 to Rs 5,000--and are 
given for both agricultural prodiction and personal needs. 
Arthis assist farmers in finding seeds and fertilizers and also 
arrange for pick-up of crops from good clients. After harvest,
the crop is delivered to the arthi's shop. The arthi then super
vises the auction of the commodity. if the farmer is not satis
fied with the auction price, the sale is voided and the goods are 
auctioned again. The official commission fee at an auction is 
3.12 percent to the arthi. Portions of this go to the weighman

(p~alvdar), the auctioneer (dhalal), and office costs. 

The open auction generally serves more as a means of quality

grading than of open price competition as buyers are often in
 
touch with neighboring markets. The buyer at the auction pays a
 
fee to the market committee on each sale; the amount of the fee
 
depends on the type of produce bought. Although the auctions are 
techni cally "open," there is a great deal of price collusion. 
Also, in practice, the arthi'% fees generally exceed the fixed 
commission charges due to underweighing and additional, 
 unre
corded charges. 

Although the regulated markets were established to ease the
 
marketing position of the growers, the primary user 
of the facil
i.ties are beopairi s , or middlemen. There are two classes of 
beoparis: those who live and work in villages around the market
 
and those who trade between markets. The village beoparis will
 
bulk lots of produce and arrange shipment to the market. The
 
beopari will 
 attach himself to one or possibly two arthis and
 
through them sell his goods. The beopari will 
also obtain the
 
bulk of his working capital in loans from the arthi and
 
generally, will run a continuous debt in his arthi's 
shop as
 
sales and loans are recycled.
 

The market beopari works cis a m~ddleman between markets and
 
between factories and markets. 
 He also works with each market
 
where he does business. The market beopari is often on the
 
telephone determining prices in terminal markets, 
checking pro
curement orders at th.A government purchase centers and arranging

shipment between markets. These beoparis also operate on a
 
credit basis, but unlike their village counterpart, take higher
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risks, suffer losses more ofteni and geta qreater return from the 
trade. 

The arthis are technically vernied by a market committee an 
elected bady of orawers and trader . In practice, a arketer's 
association (anjti j3arts ht_i) of all the arthis in thn mandi erves
as4 theJ.-edium fcr" se,_ttling dispute ; and handling minor problems 

with governme,;rnt authorities. The i.njuan rthi have zlfomst no 
budget, but due to the support of the arthis, have the power to 
mediate in disputes and establish codec3 af ethics. Th. mnit
tees, by comparison, have Large budgets and strong ties to the 
local government bcause the marketing deputy of the district 
agriculture department is a mandatory Colmittee menmber. Howcver, 
they have very little real control over the practies of the 
arthis. 

The market committees collect the market eesE i nspeCt the 
weights and measures of the trader, post curreint food prices, 
maintain and develop market -Fac i 1 i t ies and i5sue IirEnFes. 
Licenser. are issued to arthis beoparis, various market Funtion
aries (weighmen, auctioneers. 'weipers, and baggers), those- who 
cperate small retail shops (Kyana ';erchants), those who sell in 
wholesale markets (dukandar), and 4o a lesser degree village 
shopkeepers (hatiwalla). In addition to administering and oper
ating out of the main grain mandi of a market town, the market 
committee will administer the lica: su0zi mandi and any feeder 
markets attached to the main grain mandi. 

In the fruit and vegetable (subi) mandies, operations are basi
cally the same as those in the grain mandi. However, in the 
subzi mandi, trade is primarily a morning affair as great pains 
are taken to move the produce before the dav becomes too hot. 
Also, trade in the subzi mandi is less dependent an the advance 
of credit to growers. For a fruit and vegetable grower, a quick 
sale when prices are high tends to be more important than the 
provis ion of cr::edit. Accordingly, subzi arthis build up good 
will by bringing together farmers and buyers at apprztpriate 
times.
 

At the subzi niandi. beoparis often will advance credit to push
cart operators, rehriwala, who rent a cart and buy a lot of Fruit 
in the morning5 sell the iruit during the day and repay the 
beopariv the next day. There are also khoka (small stallholders) 
who hi. , regular stalls scattered throughout the city. In both 
casesf %..he rate of interest these vendors pay for the produce
 
loan is fairly high--on the order of three to five percent per
 
day--and reflects -the high risk taken in advancing such short
term loans.
 

The rehriwal. are part of the unregulated market system. They 
and the encroachers who set up stalls in the mandies are consid
ered a source of urban congestion and unfair competition to the 
regulated arthis because they pay no market fees, avoid licenses 
and have a negligible overhead. As a group, they are difficult 
to control and, in many of the smaller towns in the Punjab, may 
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actially handle a greatvr volume of pri rduc:h tn tJhe arthi 

outi ide the town5s an the dividing the villinge roadz

from the wn metall.ed roads.. 
 At crz ioav a group of
b p i s wi 11 s et uip a -G:-.A r-.af~ of rzho i2 c- avi -d,~~r!
they wiI I buy produce r-iq s F21 Igovernment procu~rement i t dire-atly tocenter's ur to fac-;:tnrieos ca . there_ iri
 
no regular supr-virian of thc-s ri~r 
 igin produc.,is a common compla~int,~ but since no zal,.,oAzsxon or markut 4eei.s paid, qrowers - req .ntly recr.iv, a hihit.f6r- unit price -For their

goods than t y vould i'-enive at the iandil
 

in ;,.1ny rspcocts the increa-e in food rtin, tiv~ti,the . ve.nf-wmwt h..' 'fostfc-wed the gro-wth of rd
by 

. zin~uatdnAk. 
vil lagr:? bopa.ris at the expense of c.st bli hsed mdiu ?
di SU7,Zed ear i e, the governtent does openrat e procur&M.nt and
distribution -ervces for wheat, rice, sugar, cotton and edible.
oils--the milinstays of the Pakistarni agrizultural qconomy (Sev
Table I). To a lesser extent, the avvrnment also trades in
potatoes and onions. For all these crops the gJvernment, defends 

Table 1 

Government Wheat Procuremvnt and Total Wheat Production 
in the Punjab 1972/73 to )981/82
 

% Procured 
Year Production Procurement 
 of Total Produced 

1972/73 5694 
 120 
 2
197:5/74 5665 
 1122 
 20
 
1-774/75 5786 826 14 
19715/76 6571 
 894 
 14

1976/77 6808 
 1789 
 26

1977/78 6090 
 1231 
 20
 
197,3/79 7324 
 424. 
 6

1979/80 7914 
 1242 
 16
 
19E0/61 8350 
 1614 
 19
 
1991/B2 
 2148 

S,urce: Bureau of Statistics, Government of the Punjabp 
Punial_
 

Develoment Statistics. 1981.
 

a 
floor price, and for wheat in particular. the government man
ages a food subsidy program to ensure an 
 adequate diet. The

private controls and procurement programs operated by the govern
ment buffer the private food markets and replace 
them when
 
procurement is done dir.ctly by the 
government. Hence,

encroachment on the private, 

the
 
regulated marketing system is 
 done
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on two lFronti: first thr-ough pricing channels and second throughdirect repl acement.
 

One of the ' wherk: technological 4dvancement (s opposed to 
instit t i nl ,d'vancement) has a-ectead food rarketirng is in the 
cha~g ir t~r'arprt .cwi iti s. Whilc the number of ki 1ometers 
of rai!yi ato nswide h styed constant at apprcximately e,300
Sir-ice the i970-'C thct:ei.-ly h number of kilom ters of road
ways has.. mlre thann.r triptha 30,0 in 1969/76 to slightly 
more than 96,000 in 1979/W]0 , Table 2). More important than 
tho expansion 5o , has been the large-scale 
adoption f tractoof. 

Tabie 2 

Davelopment of Transport Facilities 
in Pakistan 1.960/61 to 1980/81 

Railwayl Roadways2 Tractors Imported
Year (1000 kn) (1000 km)- (Cumulative No.) 

1960/61 	 8.6 32.8
 
1?61/62 	 8.6 33.8
 
1962/63 	 8.6 33.8
 
1963/64 	 8.6 '4.4 
1964/65 	 8.6 35.0
 
1965/66 	 8.6 35.5
 
1966/67 	 8.6 30.5 
1967/68 	 8.6 31.7
 
1966/69 
 8.6 30.6 	 21,534

1969/70 	 8.7 31.7 27,231 
1970/71 
 8.6 32.5 	 31,109

1971/72 	 6.6 34.7 
 35,333
 
1972/73 8.8 35.8 375 180
 
1973/74 8.8 
 38.9 42,396
 
1974/75 8.8 38.6 
 49,586
1975/76 	 8.8 
 49.8 	 60,395

1976/77 
 8.8 51.1 75,949
 
1977/78 8.8 93.43 
 87,851
 
1978/79 
 8.8 95.2 	 103,029
 
1979/80 	 8.6 95.7 
 121,952
 
1980/81 
 8.8 96.5 	 136,254
 

'Total route kilometers.
 
OTotal roads includes high and low type roads.
 
*Includes village roadways in districts. These are not included
 
in the earlier estimates.
 

Source: 	 Government of Pakistan, Pakistan Economic Survey, 1980
81, and Bureau of Statistics, Government of the Punjab,

Punjab Development Statistics, 1981. 
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Tractors are primarily u-ed for- aricultural production purpo'.s
in Pakistan, although an impcr't-:"1 necondary source_ of reverlue 
from the ownership of the tractor is hauling goods to the market.
 
As a {arm-to-market transport device, tractors are highly cost
affective, competing very u, ll with bullock carts and trucks. In 
the Punjab, the number of tractors owned in 1960 as 1:3, 7 6 4 . Ey
19750 this had moire than doubled to 27,329. In the nation as a

whole, a cumulative total of 21,500 tractors had been imported by
1968. By 1979/80, the total rt.mber o tractors imported was just 
under 122,000.0
 

In certain parts of the Punjab, shipping agents claim small
 
trucks 
cannot compete with tractors for hauling the products of 
large farmers. For the marketing system as a whole, tractor
transporters have kept 
a lid on transport costs, opened up areas 
previously difficult ofr :-pensive to reach and have exponentially 
increased the num4,cr of transport outlets 4or particular growers.
Farmers who own tr-actnrs also find it easier to bypass the mandi
 
because riley 
can market their produce directly to factories and 
government procurent centers whenever they please. The ability
of the atrthi to arranqe transport of goods to the market no 
longer command- the premium it once did. 

Another 4-artor that has contributed in recent years to a diversi
fication of marketing activities from the regulated mandi 
to the
 
unregulated niarkets and government procurement centers has been 
the spread o-' institutional credit. 
 Loans from the Agricultural

Development Bank, 
Cooperative Bank and the nationalized commer
cial banks have increased from 155 million rupees in 
1969/70 to
 
4.6 billion ru;eeS in 1980/81." Interest rates for agricultural
loans have been held low through State mandate. For several 
commercial banks 
there is a policy of no-interest agricultural

production loans that are internally subsidized 
by the State
 
Bank. The institutional 
 loans have been known to suffer from 
malpractice in disbursement and high r.ten of default, yet

through governmant support 
 they have managed to grow at a

remarkable rate (see Table 3). 
 The great increase in the volume
 
of institutional 
 credit and the development of mobile credit
 
centers in the villages have done a great deal 
to temper the
 
power of the arthi 
as the sole loan giver,
 

Although large-scale institutional 
 buying, price regulation,

tractorization and the spread of 
institutional credit have 
acted
 
to 
capture market activities previously held by the arthis, 
the
 
damage done to the regulated mandies has been 
relative rather 
than absolute. In absolute terms, the volume of business in the
 
domestic food 
 market has grown enormously. The cessation of
 
wheat imports and the expansion in wheat production from 7.3 MMT
 

0Government of Pakistan, Pakistan Economic Survey, 1980/81.
 

Wibid. 
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i 6 1969I/70 t* 11I-r HtWf in -1991/B2ha%rput in adi4tional three tofour lT f ,Vhe.-iz 41 O n tho handu oi the domoaitic tradurs. 

T~bl 3 

Develupirnt of Inztituticnal Crtudit
in Agiutr 1971/172 to 1980/31 

Total Agriutrl 

1971/72 128
1972/73 307
1973/74 912 
1974/75 
 1,010
 
1975/76 1v458
 
1976/77 
 19717
 
1977/78 
 1 868 
1979/79 
 2,223

1979/80 3,009 
1960/861__ __4, 686 

'Total agricultural credit includes Agricultural Development

Bank of Pakistan loans, Taccavi loans, Cooperative Bank loans and 
commercial bank loans. 

Source: Government of Pakistan, Eakistan 
cnomic Survey,
 
1990/81.
 

The expansion in the 
business of the regulated mandies is
 
reflected in 
 revenues paid to market committees. In 1982/83,
market committee total revenues in the Punjab were estimated at

143 million rupees. In 1967/68.. market committee income.z in
nominal terms, were roughly e;ight million rupees (see Table 4).
Even after discounting 4ar an inflation of roughly 330 percent
over this period, it is still apparent that real market comimit ee 
revenues 
have more than tripled in fifteeti years. These esti
mates are most likely biased downwards due tu persistent problems
in under-collec:tion and under-reporting of mark et fees. Nonethe
less, there 
 is no reason tj suspect this bias is any greater in 
1982 than it was in 1967. Accordingly, the volume of trade has
been that much greater in 1982 than in 1967. 
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PnaMarket Cansitla Incomm. 

An 1967/69 and 196/i3 

T'otal Income 
Di vi .irn (100,'000 Rf-O 

31 
S16 

Lahore 26 
Rawalpindi 2 
Bahawal pur 6 

TOTAL 83 

Total Incoire 
District (1000000 Rz) 

Lahre 270 
Shei khupura 52 
Okara 31 
Kar's 77 
Gujranwala 162 
SAial kot 59 
6uj rat 2 
Rawal pindi 
Attack 

22 
10 

J h(m-gadha
et~d 

123
32 

Khushab 70 
Mi anwal i 4 
Faisal abad i34 

29 
Toba 'rek Singh 26 
Multtan 110 
SahiwaI 43 
Vehari 
Dera Gh&.i Khan 

57 
9 

Muz af f argarh 42 
Raj;anpur 21 
Lei ah 9 
Bahawalpur 62 
BahawaInagar 53 
Rahiaiyar Khan 59 
Bhakhar 7 

TOTAL 1 487 

Source: Marketing Directoro Department of Agriculturep Govern
ment of the Punjab, 1983.
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The strength of the regulated mandies and of 
the arthis themselves lies in their flexibility. The ability to grasp a 
new
situation by understanding it and then establishing a remunera
tive expertise within the new cunfines has kept the art)iis in
business. For example, in 
areas where the regulated mandies have
been 
 hurt badly by competition from the unregulated 
 sector and
the government, the arthis have been quick to take on 
dealerships

for the distribution of fertilizer and pesticide. 
 As agents for
agrochemical concerns, it 
 is in their best interest to assist
their clients to obtain agricultural loans. Consequently, some
arthis are even helping farmers obtain loans from the 
banks so
that they can buy 
their fertilizer or pesticide from them.
Second, arthis and market-beoparis are making a businEss out

procuring commodities for the government. 

of
 
While technically
illegalv 
 many beoparis and a smaller number of arthis specialize
in braving the wave of bureaucratic procedures to sell 
food to
 

the government.
 

A great deal of 
the flexibility of the traditional trade 
 sector
is not captured by current debates 
 on Pakistani agricultural

marketing. Contemporary 
analysis of food marketing in Pakistan

has been divided between what can be termed microlevel institu
tional 
analysis and macrolevel efficiency analysis.
 

The microstudies 
have tended to concentrate on the differences

between the purported and the actual 
organization o4 trade.
example, a study by Yasin, et al. 

For
 
(1976), on agricultural marketing in the Punjab found that market imperfections were primarily

the result of the farmers" lack of knowledge, inadequate regulation and problems in enforcing dispute settlements. Yasin alsofound that retailers were taking a high margin (43 percent) onthe sale of pulses and that the size of the margin was 
proportional to the number of intermediariea involved in the tratde. Astudy by Chaudry7 Khan and Rauf on agricultural marketing in theSarghoda Divisdcin found absence of properan grading in themarketplace; price collusion between traders; charges exceeding
the commission commonly demanded; delayed payments a.Iter a coririn
dity sale; and, in general, poor performance of the agricultural
markets due to an incomplete enforcement 
 of the Agricultural
 
Marketing Order.
 

Rashid (1971), in a study on 
price formation in wheat 
 markets,
-found that private negotiation between buyer and sollsrs was theprimary means of arranging a sale rather than thr-ough a7L openauction. 
 This was to the disadvantage of the grower and
relatively time consuming compared with an open auction. 

also 
In an
earliE - study, 
"Economic Aspects of Distributive Mar-gins" (1970),he 
found that the reason for a large number of interimediaries in
the distributive trade 
was lack of finance at various Lrade
levels 
 and the risk attached 
to marketing the agricultural
 

produce.
 

According to a study by Siddiqui of 
agricultural marketing in the
Sind, part of 
the reason for the high marketing margins on fruit,
vegetables and 
 pulses was central market dominance in price
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formation that gave riss to predetermined terminal prices. In a 
study of barani area food marketing in the Punjab and NWFP, Ali, 
Cheema and Ahmad (1979) determined that trade malpractices. par
ticularly improper we.i.hinq and price collusion, are a major 
impediment to efFicient market development.
 

On the macroside,, sYevar-1 authors have found that farmers--ven 
those vnno prcduce pr- marily for their own subsistence needs--are 
sensitive and responsive to market price signals. Falcon (1965), 
Cummings (1975), Qk! eshi (1974), Gotch (1980), Aslan (1976), 
Ashiq (1981), Hussain (1965) and Krishna (1963) have, an the 
basis of various forms of econometric analyses, concluded that 
the Pakistani farmer exhibits a behavioral response to changes in 
the market prices. Sarfraz Dureshi (1974), in a study on the 
performance of village markets, finds that: 

. . . prices in the village and primary mar
kets were highly correlated. The interma-ket 
price differences were generally less than 
the transfer costs between the markets. The 
marketing margins in the wholesale primary 
markets were unrelated to the prices in the 
markets, indicating the price increases were 
passed on to the farmers. This evidence 
strongly supports the hypothesis of competi
tiveness in the agricultural markets. 

In a study of agricultural price behavior in the Punjab by
 
Delawar Ali Khan and Qamar Jabeen, the authors found there was
 
considerable seasonal variation in prices for wheat, rice and
 
maize, but that government procurement efforts appear to have
 
tempered the seasonality of wheat prices to a great degree.
 

On balance . the literature of agricultural trade seems to focus
 
on what appears to be price competitiveness from the top and
 
antisocial collusion by a bloated chain of intermediaries at the
 

1 0  
ground level. Both forms of analysis are useful. From a
 
policy making vantage point, macrolevel price analysis is needed
 
in defining price supports, procurement targets and so forth,
 
while from the microvantage point, an understanding of the darker
 
side of market practice car help dEfine measures to improve
 

"0 For margin comparisons see Peter F. Bell and Janet Tai,
 
"Markets, Middlemen and Technology," Malayan Economic kgview.
 
Vol. 14, April 1969; Leon Mears, The New Rice in Indonesia,
 
Gadjah Mada University Press, 1983; S. Tabor and Dale Squires, 
"Marketing Margins of Secondary Crops in Iudonsia, Ekonomi dan 
Keuangan Indonesia, September 1982; Uma J. Lele, "The Traders of 
Sholapur." in John Mellor, et al., eds., Developing Rural India, 
Cornell University Press, 1968; and Paul Bohannan and George 
Dalton's collection on African !ar*'eting systems, Markets in 
Africa, Northwestern University Press, 1962.
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.tual market practice. More importantly, the microlevel 
analysis can also help in understanding why price signals do not 
reach the faringato and what can be done institutionally to 
improve 
communi ty. 

the transfrrission oF ps i ing signals to tove f arm 

Bearing 
approach 

in 
and 

mind 
tha 

thf need to bridge tho' gap 
macro questions, a study in 

between 
Vehari 

the 
was 

micro 
initi

ated. The objective was to explore tie marketing %Qctor from a 
multi--level interview process and try co address several preising 
questions aboaut market structure and operatIon. 

The Revsearch Site 

In November, 19B2, when the present study was initiated, food was 
oving to the miarkets and there were no .igns of shortages, so by 

some accounts, thore were no marketin problems. However, tho 
complexity of the marketing oper'ation, the apparent marriage and 
rivalry of state and private trading concerns and the appcsarance

of waste and malpractice in the market dictated further inquiry. 

1 marketing survey was conducted in Vehari, Punjab, in February 
and farch, 1983. Interviews wi re held with 50 farmers, -?o 
mnissioni agents (:rthi), 35 middlemen (beooari) and 35 small 
shopkeepers and wholer'ers (Lgr -nia and dukandar). Farmers were 
randomly selected from iive village clusters at varying distancus 
from the district inrkets. Interviews with t.raders were con
ducted in three tom,,ns within the district--Vehiri, Durewala and 

aggo--with 90 trader in-tarviews conducted in the first two towns 
and 15 in the third. Interviews were also conducted with those
 
in the bureaucracy arn private sector who werp involved in dis.
trict food tradt. This included representatives from the 
district and local qovernrm ent, the food processing sector, credit 
institutions, cooperatives, the storage sector and various state 
trading corporations. The combiration o-F survey material and 
semistructured interviews allowed for a well-rounded picture of 
this most important sector.
 

The district of Vehari is composed of th-ee ;Abdistricts 
(tehs ls)---Vehari, urewala and Mailsi. It is fertiie. loca!ted 
in the heart of the cotton belt between Multan, Sahiwal and 
Bahawalnagar, with water flowing in through the Pakpatten cane. 
from the Sutlej. The major crops in the district are wheat, 
cotton, sugarcane and rice, although there are also a +air amount 
of orchard crops, vegetables, oilseeds and melons. Table 5 
indicates that approximately 470,000 acres of land is planted in 
wher-l, 400,000 in cotton, 64,000 in sugarcane and 37,000 in rice. 
Acreage in rice has declined marginally in the past five years, 
while that in cotton, wheat and sugarcane has grown slightly. In 
1980/81, 13 percent of the Punjab's cotton production and six 
percent of the wheat production came from this district. Almost 
all, except for the northern rim of thb district, is irrigated by 
canals and tubewells. By the standards of the Punjab, the 
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Table 5
 
ftmin IsiiiiWiE9 Area, Pr~dcfflr ad AverrQ;: Yie'd in Yda~i Owcrict 

---------- 1976-77Y . . ...
 .177-70 ---------.-0.. -----.....----... ...
 
ii. Paw of piSam!aof 	 AeaeAverage 'Vvqe 

1. 	 Vfhai ~~ Wi4t 1,d".533 113.1.2 29.4 122,272 94.038 ' 9.22 336.166 ~~~ gravIa Mrt 130.664 111.0 21.31 133.391 102.276 19.16 132.221 107.316 20.2V 

Total 04 Ni-trict: 4 	 - - 1 - -~4A ii. ,'L 35.836 20.,70 
2. 	 Vehari CothA 03.621. 4.742 9.37 90.758 59.551 9.84 98.025 63,014 9.64kire211a Coatali 72.029 15.5 9,42 77LO7 50.958 9.86 80.733 51,536 9.57Hailsi Cottoo L5 j I.8 	 93.92- 19.2414L.2 95. 079/?Total of Distric': 26.991 204.915 
 9.4.0311.003 204. 
 9s86 328.000 210,3.1 9.62
 

3, Vehadr c
aim:s 15.565 245.88 394.92 15.466 262.968 425.06 18.266 293.58 401.76
Suremalz Smgvcwjqe 18.347 
 295.096 402.10 19.600 
 333.092 420.39 19.481 993.58 
 397.13

fIalisi Siiqarcmni .095 131t136 404.99 _1 2 &, 1 375 415 .3L (pi5 146.813 378.18'fat! of District: 42.007 
 672.112 400.00 47.937 006.435 420.57 46.454 733,73 395,00
 

4. 	Vehari Rice 
 16.82 13.184 19.59 19.321 I2L995 16,1 24.552 
 16.344 16.64
Bureala Rice 18.463 14.832 20,08 20.644 
 13.679 16.56 22.568 
 14.902 16,59
malisi 	 952
Rice 6.724 
 18.41 11.926 7.525 15.77 11,936 7,909 15.7?
Total of District: 42.007 
 32.961 19.62 51.911 34.199 
 1 9.056 3.3 6.44
 

6. 	Name of Nane of 
---------- 1979-0----------------...... 190 --------- ------ 1981-02---------Aerwe Averoge Averaget-, Tehsil Cr 
 eP P--rOn--ctio'12Y_ Ad31iE 
 Pro-umtion yield Area, Production" Yie1

1. 	 Vehari wheat H44.81 123. r15 21.32 142.0 130.824 24.44 13O.5 143-.986 7~Burewala Wieat 
 133.593 113.981 21.32 146.0 
 142.642 242 148.57 
 154.364 25.97
Nailsi Wheat 163597 139691 21.34 
162.0 1 ,27424.42 i6,342 19,99B 26.02
 
Total of Oisirict: 442,000 
 930
-376. 450.0 439.7L40 
 4.43 74.412 492.348 26.00
 

2. 	Vehari Cottors 103.515 
 96.426 12.52 104,564 90.336 
 12.Y6 110.663 102.960 13.95
Bureuala Cotton 81.343 67.959 
 12.53 87.163 75,603 13.01 95.936 G8.920 13.90
mailsi Cotton 162.142 135. 3 12.57 168.273 146.022 
 13.01 1C. 172.283 13.96Total of District: 34LO00 290.32 
 12,55 360.O00 312.001 13.00 
391.399 364.263 13.96
 

3. 	Vehari Sugarcane 19.127 341.817 446.77 22.5 387.442 430.49 22.91 
 404.052 440.91
Buremala Sugarcane 19.047 341.17 448.64 21.299 
 369.531 434.09 23.91 422.418 
455.38
malisi Sugarcane 9.269 161.915 436.71 17.976 299.401 416.38 1715 
 512.222 455.13
Total of District: 47.43 	 4
845.545 445.56 
 617751046.674 
27.63 63o97 1138.692 445.01
 

4. 	 Vehari Rice 24.054 16.751 17.41 16.572 
 10.352 15.61 16.2 
 9.498 14.64
Burepala Rice 17.088 11.865 17.36 11.96 7.123 
 14.88 13.591 7.709 14.18
Ialisi Rice 9,76 6.24 
16.19 5.597 
 3.235 14.44 70 9 4.152 14.78

f
T otal sitrict: 50.902 
 34.94 17.16 34.129 2071 
 15.17 36.81 21.349 14.50
 

'Area = Acres (00). 
2Production = (000) H/Tans/Bales.
 
JA/Yieid = inNaunds/Acres.
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district 
 is regarded as technically progressive in terms of the
 
rate of tractor adoption and new tubewell conatruction.
 

Vehari is also commonly considered .! district of !arqe landowners 
and small tenants. In the t~hsil of Vehari and the lcehsil of
 

1lasiv more than ha1f the land is in holdings of over 25 acres 
(se, Table 6), -ghile in Burmwalca, more than 4 parcent is of that 
size. In the Punjab as a whole, 52.5 percent of the fa.rm area is 
in holdings that are over 25 acres (see Table 7). As +ar as the 
figures are comparable, land distribution, according to plot 
size, puts Vehari near the iiean of the Punjab. 

Table 6
 

Distribution of Landholding in Vehari, Punjab, 1981
 

Size 
 Percentage

Name of of Holdings Number 
 of Total
 
Tehsil (Acres) 
 of Holdinci_ Acres Owned Ownershi_
 

Vehari I to 12-1/2 
 47,648 167,654 4
 
Mailsi " , 43,728 142,851 3
 
Burewala " " 53,565 156,908 
 3
 

Vehari 12-1/2 to 25 2,758 
 549686 20
 
Mailsi " 
 " " 4,840 73,581 16
 
Burewala It 4,267 
 66,965 16
 

Vehari above 25 1,474 
 83,552 57
 
Mailsi " " 
 2,261 125,013 55
 
Burewala i i 1,126 49,. 148 44
 
Source: Department of Agriculture, Vehari, 1983.
 

Table 7
 

Land Distribution in the Punjab
 
and in Pakistan, 1979/80
 

--- Thousands of Farms----
Farm Size (hectares) Pakistan Puniab 
Under 2.02 
 1,059 619
 
2.02 to under 5.06 , '.I 926 
5.06 to under 10.12 794 549
 
10.12 to under 20.24 
 289 209
 
20.24 to under 60.72 
 103 65
 
60.72 and above 
 16 7
 

TOTAL 3,762 
 2,375

Source: Bureau of Statistics, Government of the Punjab, Puniab
 

Development Statistics, 1981.
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On the lower end of the scale, 92 percent of the hldirg in thes
tehsil of Vehari, 
 86 percent of the holdings 1n Mailsi and 91percent of the holdings in Burewata are under 12.5 acrez, the
common cutoff forused small ho#rR in ThePakistan. estimatednumber o+. farms under 12.5 hectares in the Punjab is 23 percentof the total. It follcws then that Vihari is a district o)f manysmall holdings, with the majority of the jand in the postse~ssionof a small roup of lairge landholders. Data on tenancyrental arrangement is not available for the district, 

and 
but mostlikely would confirm the characterization of the district az one

of large landowners and many tenants. 

Neither the agronomic abunidance nor the distributional disparitywere the major reasons for choosing this district as a samplelocation. The primary reason was the nature of the marketing

institutions located there. 

There are four main markets in the district and three weresampled in the survey. The first, in is grainBurewala, a market(mandi) and green market 
(subzi mandi), which is well integrated

into all 
the major national markets, particularly §or sugar and
 sugar products. 
 The second market, in Gaggo, was established in
the mid-1960&s as a feeder market to the Burewala moandi. Themarket has taken on 
a life of its own, howevero 
 and has become
both a feeder market and a small regional market for wheat,cotton and sugar. 
 The market in Vehari dates back to 
 Partition
but, due to competition from the other markets in the district,

has seen a sharp reduction in the amount of 
business in recent
 years. To compensate for the decline in sales, 
traders have
become 
agents for fertilizer and pesticide companies, 
and many
obtain the bulk of their income from these activities rather than
 
from trade in agricultural commodities.
 

Observations
 

From discussion and observation in the marketplace in Vehari, 
one
is led to conclude that, as an economic group, 
private traders
 
are not the speculative, wealthy, antisocial lot they are often
made out to be. 
 Margins are held down through competition

from the fixed prices at which 

and
 
the government procures.


Recently, as subsidies 
have been reduced -crom agricultural

inputs, and as floor prices have been raised at 
 sub-inflation
 
rates, there has been pressure on marketers to reduce their
margin. This has led to reduced margins and also to a great deal
of open animosity between the traders and the various 
concerns
 
that procure foodstuffs for the government.
 

In the survey of 35 Jparis (middlemen), it was fnund that the
 average percent markup on all 
sales was ii percent,, the maximum29 percent and the minimum 6 percent. After transport costs arededucted, the margins are cut in half. 
 In comparison with margin

estimates from other nations, 
these appear fairly low and appear

to reflect a high degree of competition in the marketing sphere.
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DOE is 'iaroein small towns that marketers are, by and large,
middle class in their lifestyle. Few marketers reported owning
4,rPr, awhile only onez-quarter of them had motorbikm.s. Tho reported
income of the marketers, although liable mcodestto underev.ti

matG5is as Flas 

Average IncomeN (Rsm 
i 

Arthi 35 4,192 12,000 800
Beopari 
 36 2,914 8,500 
 900
 
Dukandar 35 __24 
 V 12.000 500 

These 
figures also reflect the earnings' hierarchy of the trad
ers. A small retailer is generally poorer than a middleman whois himself poorer than a commission agent. The earnings for the
arthi are on the order of Rs 4,000 per month which is high byPakistani averages, but not at all representative of upper-class

elite salaries. 

Results
 

Th~e Arthi 

The average arthi in Vehari has been in the 
business for 22
 years, entering the trade overw;helmingly through an in-family

apprenticeship. The arthi 
is both 
a borrower and lender--borrow
ing about 40,000 rupees and, in t,season, lending slightly morethan twice that amount in small 
lots of 500 to 7,400 rupees.

One-third 
of the arthi rtnt their shop facilities and only 10
 
percent of those sampled will 
accept payment in kind for their

goods. The formal education of an arthi is 
 rather limited,

averaging 4.6 years in our 
study. Yet skill was considered by
nearly all 
 the arthis as the main reason for success; for the

arthi, skill 
is more the result of years of well-managed connec
tions than of formal training. 

Income for the arthi 
is highly dependent on the amount of 
 credit

that can be supplied. Using ordinary least squares 
regression

analysis, it was found that the total 
loans advanced by an arthi

in a season explained 40 percent of the variation in arthi 
income

and was, as expected, positively related to trader income. At

the same mean, the elasticity between trader debt capacity 
and
 
income was .3 (see Table 8).
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Tabla e 

F11q9rmtano Hsultn for the Arthl 

0I) Y -: 2.9! .(.)1~3TL + E R .39 
( 03) 

(2) TL -24. 6 17.5AVL + .91,EIR + E ,R*-- 49 
(17.7) 41 

Y -. inome per month (!. 000 's). 
TL- -total credi t ada-v pet'I" spso (000 Rs). 
AVL =aver-ge loan adv (1,000 Rs).
OR = gro°'o.3,s sale's Per. 'on'th (I,.,000 Fts). 

?St ndard orrors in paiithnvs, from ardinlary 
least zqwurm:.i egrss:ie-sn analysis, N = 34 

The total ilmCunt of capital advanced by Pin arthi can be partly 
explained by the s of his average loan and by the gross 
busiFness hs , It - ollois that the larger the are loan 
advanced by a tradcer the greater h t:AE=1 debt capi,city. His 
business nr'os wifl be an importat source and determoinant of his 
debt capcity (see Table 9). 

Table 9 

Arthi-Survey---D criptive Statistics
 

Samp I e 
Sample Standard 

Variable Mean Deviation Minimum MaximuM 

1. Income/month ('000 Rs) 4.1 2.5 .8 12 
2. Years in business 22. 13 	 1 50 
3,, Average loan 

C" 000 Rs) 	 3.0 4.7 0 7.5 
4. Total loans per season
 

(000 Rs) 	 93 119 0 600 
5. Storage size (kg) 760 1,089 	 0 61000 
6. Greatest debt
 

( '000 Rs) 	 41 72 0 320 
7. Formal education 

(years) 	 4.6 4.7 0 13
 
8. 	 Gross business/month 

(000 Rs) 69.7 80.1 5 400 
9. No. of customers/
 

f armers 	 191 65.2 100 350 
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The. Begpr t i 

Table 10 shows that the average beopari in Vehari had an income
of close to Rz 3,000 per month. Market benparis had higherincomes than villaqv beoparis although those *rom the villagehad part-time enploymentv primarily in farming, that partiallyoffset the di.rerance. Mirgin for the bsoar'i avast'aged nine
perceznt of th, sale of the commodity in w0hich they rtot oftentraded. The average beopari gets almost a .lxth nf his incomiofrom 	 nor-trad, work. averageAn in this aontext i vowtwhitde :civi " hecause village beopar is obtain a fair 	 high T.r p rtion oftheir inctfole from non--trade act.vities than do boparis.beraetThe averge beopa.i has been working at his trade for 12 years,s2ightly mcre than th, timehalf an arthi haz been involved withthe trade. By this measure, beoparis can be considered to be

less established than the arthi. 

Table 10 

Beopari Survuy--D&%criptivw Staistics 

Sample 
3a"Itpl e Standard

VrablIe 	 !nan DEyjn Mini mu ijjyi 

I. Income/month (Rs) 2,914 1,896 	 %-500
900 

2. Years in business 12.7 10.3 	 452 

3. 	 Margin (% on most
 

frequent sale) 
 9.2 	 4.1 
 3.2 20
 
4. 	 Village/market status
 

(0-village, i-market) 
 .4 	 .49 
 0 1
 
5. 	 Period of delay in
 

payment (days) 
 10 11.1 
 0 60
 
6. 	 Greatest Toss
 

('000 Rs) 
 12.8 17.4 	 so
7. No. of custamvrs/week 22.9 	
0 


13.5 
 7 60
 
a. 	 Largest outstanding
 

debt ('000 Rs) 28.5 
 67.0 0 40)A9. Household size 
 7.7 2.8 0 1f
 
1O. Other income!Gionth
 

C'000
__ 	 Rq) 486 0 5000 

Many 	beoparis have 
taken 	on the role previously held by the
arthi. Nearly extendall credit to traders and arrange for the
sale 	of goods to government centers and private mills. 
 As
beopari 
 fills many of the classic middlemen 	
the 

risk-taking positions, he must be prepared to suffer a 
loss. All except two
beoparis (n = 36) admritted suf(3ering a loss at some point in
time. Several traders stated the ability to absorb 
a loss is a
major 	determinant of the success of the beopari.
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Uzing regrssion analysis, 
60 percent of the sample v-iriation in 
beopari earnings could be explained by the variation in the
number of years the beopari had been in trade, his status aas 
village or, market. beopari, his largest debt, the number of"
 
cuufer.s he had per week and his part-time income. The regres
sion results are as follows". 

Y - 1654 - 31.4Y + 12.9LD + 18.4CU + 1.10YO + 705UI + E 

Std. err or:
 

(22.5) (3.4) (16.4) (23) (475)
 

R:2 = .62
 
N = 34
 
Y = income/month (Rs)
 
BUS = years in business
 
LD = largest out.standing debt (1,000 Rs)
 
CU = number of custumers/week
 
YO = other- income/month (1,000 Rs)
 
U1 = 0 = village beopari; I market beopari
 

At the mean, the elasticity estimates for the explanatory vari
ables are as follows:
 

Elasticity with Respect

va-ia)le 
 to Monthly Income
 

BUS -. 14 
LD 
 .13
 
CU 
 .14
 
YO 
 .20
 

hence, traders' incomes are fairly inelastic with respect to
 
their years in business, debt status., number of customers and
 
other income. It is not very surprising that the length of time
 
in the business is inversely related to total earnings because
 
this is a class of 
nawer traders who enter the business for the
 
quick returns,. Those who cannot afford the losses tend dropto 
out, while those who continue choose a risk management strategy
that provides them with an assured, if relatively low, income. 

A major integrating factor in the marketplace is the indebtedness 
relation between the arthi and the beopari. In the Durewala 
market (but not in the other two markets studied). payments from 
the arthi to the beopari are made three times per month--on the
 
4th, 14th and 24th. It 
is in the arthi's best interest to with
hold payment from the beopari as long as possible so that ie is
 
assured the will beome a regular
beopari customer. For the
 
beopari, late payment is also, 
up to a point, advantageous. He
 
obtains the bulk of his working capital the and
from arthi 


145
 



accordingly must nainri.in gaod rolatior.z with hi. Al0,o depend
ing on the "imhew L the arthi b operi '.ay uze his faciliti.es, 

muhzs the tathlphcone, at catt or at rn> charcje- difference of 
a% much ac R :SOO por month. 

The average delay pe-riod for paym'ort ta iO0 days. with a maximunum 
of two months raeported. Paact allV all the b paris' reported 
acme delay in paymrant from the arthi, Arid thiz was cansidered a 
normnal if not a healthy business practicem On the other hand, 
farmers frequent ly complained about delayed payments from .arthis 
because they had poat-harvest debts to settle (in aadition :o the 
debt with .th arthi) and beicau!:ie o.' the nuisance involved in 
making a return visit to the mairket,, Tho ability to absorb or to 
manage delay in payment appears to be critacal to the role o.f the 
beopari in the mark,)t. 

Wholesalers and food retailers in the Punjabi towns tend to 
operate partly as an unofficial arthi and partly as a food whole
saler or re ailer--whichever the case may be. They borrow and 
buy from arthis in the mandi, but at the same time they extend 
loans to good customers, in exchange for marketking guarantees. 
Much of the dukandar/karyana business is very transitory, 
especially in camupariscin to that of -the arthis. 

Entry into these professions is far ore open and less tied to 
family heritage than is that of the commission agent. At the 
same time, returns are fairly low for the small-town wholesaler 
and retailer. The average reported income was Rs 2,480 per month 
which, when spread over an average eight-member household., leaves 
very little discretionary spending. The average food merchant 
(dukandar and karyana) has been in business for under eight years 
and has an average of six years of formal education. Most enter
 
the business through a family connection, yet a high percentage
 
simply buy their way into the trade.
 

For a town food merchant, income is pirtly a function of educa
tion, the number of customers served and the amount of supple
mentary or non-trade income available to the trader. Using
 
ordinary least squares regression analysis, the following recur
sive income equation was estimated:
 

Y = 1"33 + 178.6ED + 9.8CUS + 1.5 ID + E
 

Std. error:
 
(73.3) (2.98) (.53)
 

=
R = .48
 
N = 35
 
Y = income/month (Rs).
 
ED = years of formal education.
 
CUS = number of customers/week.
 

= non-tr-ade income/month (Rs).
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At the' mean oi the sample, the elazticity etimates are:e 

Expl anatory Elasticity
Term with Respect to Zncnae 

ED 
 .45
CUS. 15
 

'1017
 

It -is, inteiresting to note that 	the income of a food merchant iselastic with respecL to the nufbe of custymere. ha hai. In theurban food retailing sector in particular, there? iq a great dalof comptition and animosi-ty bvt,,je-n thaoeshops and thvs.: 	 who have ostabl isihLowho work as squattesr .el ir g (or a few. days andthen moving to a new iocation. The. elastic response of inrome tothe number of customers explains the desire of morethe e tablished businessman to limit his competition (s& Table 11). 

Tabla 11 

Dukandar/Karyana--Daecri ptive Stati 
st cs
 

Sample
 
Var iablIe 
 Sample Standard
Mean Dei±-_ri_.mm . u 
 u
 

1. Income (Rs) 
 2,4.80 2.,494 
 500 12,000
2. Household size 
 6.3 2.6 3
3. Education (years) 	
16
 

6.3 
 4.9 0 
 21
4. Years in buminess 7.7 7.2 
 .25 35
 
5. 	 Inventory value
 

(1,000 Rs) 
 30.8 
 32 0 
 150
 
6. 	 Sale margin
 

(highest %) 
 15.2 19.9 
 0 80

7. 	 Greatest debt
 

(1,000 Rs) 
 3.8 6.5 0 
 25
8. Non-trade income 
Rs) 23 
 671 0 
 7._1000
 

The distinction between transitory and fixed in the food 
 retailing 	 and wholesaling business is related to the nature of 
 ownership 	versus rental relations -or the shop. Those who own 
a shop
are 	 far more likely to sell goods on credit and have 
a higher
education than 
those 
who rent their facility. An estimated
first-order 
correlation coefficient between shop 
ownership and
years of education is .6. 
 It is also interesting to note 
that
there 
 is a high degree of corre-lation (r .48) between the size 
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o4 a shop's inventory and the number of customers who use it each 
week. There is what appears to be a growth or succezs dynamic 
build into the retail sector bazed on the number of customers 
available'. the greater the customer4 the higher the inventory 
and the income of the trader. If the number of custoamers is the 
key elrment in the r -tail sector (as nppoased to sales volume and 
margins), one is led to queastion the effect of government ration 
shops on returns to this segment of the distributive sector. 

The Farm CogLuni ty. 

In the sample of 50 farmers, the average yield for wheat was 25.5 
maunds per acre and for cotton 0.7 bales per acre, with wheat 
nearly identical to the district average and cotton elightly 
below (see Table 12). Crop yields were unrelated to the size of 
land controlled, but were, as e.pected, positively correlated 
(r - .5) with the marketed surplus of wheat. he amount of land 
controlled was highly correlated (.71) with the amount of buf
falos and cattlv a farmer had. Farmers who received high prices 
for their wheat surprisingly received low prices for their cotton 
(r " -. 86). 

There was no apparent relationship between the price the farmer 
received for his crop and the size of the land he controlled or 
the amount o- livestock he held. Hence, one cannot automatically 
conclude that small farmers get low prices in the market and 
large farmers get high prices. Also, there was no significant 
correlation between land size and point of sale. Small holders 
were just as likely as large holders to sell their crop in the 
village. It may be that the small holder must sell in the 
village after the harvest because he lacks the resources to 
market his crops, while the large holder chooses to do so to 
avoid the inconvenience and the loss of time involved in taking 
his crop to market. However, judging from the prices received by
 
the various sized land owners, it does not seem that anyone
 
suffers by marketing in the villages.
 

Almost all the farmers reported difficulty in storing their crops
 
on the farm, and several reported that insufficient storage was a
 
major factor dictating a sale immediately after the harvest.
 
Many farmers store in small vessels (bhrola) which can hold
 
roughly 10 to 30 maunds o-F wheat, but which are impractical for
 
long periods of storage.
 

For farmers, friends and the market are the source of price
 
information. Farmers were well aware of published price informa
tion and radio price quotations, but tended to rely on local
 
sources of information due to regional price variations.
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Table 12 

Fm's Dri tivo 	Statistics
 

Standard
eMea____ rLabI 	 ,_evi ,Ation _-.i 	 n imumn --3M.xJL 

1. 14heat *i el d 
(md/e)5 8.3 15
2. 	 Cotton yield 40 

(bales/acre)3. Househol d 	 0.7size 7.3 .5 0.22..7 1.0 2.715
4. 	 Land ontrol I ed
 

(acres) 22 
 27.6 .2.0 150 
5. Livestock (head 

oF cattl oeen 
and bufalc) 5.3 	 204.6 	 0 

6. 	 Percent of wheat 
mar ated 51 23 0 80

7. 	 Borruw f rom
 
trader (rt-no.
 
1-ye) 	 .43 .50 0 	 1
 

8. S, ll in village 
market' (0-na, 
1-yes) 	 .73 .2 
 0 	 1
 

5. Sale price of
 
w,)heat (Rs/md) 57 2.2 	 53 62 

10. 	 Sale price of
 
cotton kRs/bu) 1-4 
 13 155 203


ii. Malpractice in 
Market W(-no, 
1-yes) 	 .45 .50 	 0 1 

12. Buy goods from
 
marke~ter (0--no, 

_ 	 .54 .4 0 

Forty percent of the farmers borrowed from traders and only three
 
out of 
46 farmers had sold their crop directly to PASSCO. As one
farmer replied, 
 "PASSCO gives procedure difficulties and arthis
 
give payment difficulties." 
 Since farmers have more experience

in fighting 
 to get paid on time than in going through the red
 
tape of the government, they tendoto deal 
with the government
through a trader. Farmers who borrowed from traders claimed theydid so because the trader was flexible in advancing loans, would

help market their crop and was polite. Only four farmers in the

sample borrowed from the agricultural banks alone for their

production credit, 
and these were in the group of the large

landholders (over 20 acres).
 

Another factor that ties farmers to particular trade patterns 
is
the use of the food marketer as a procurement agent. Forty-three
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percent of the farmers buy household goods from the marketer who 
sells their crop. In soma cpses, traders--parti ,.oarly
beoparis--will obtain speci.I items such as medicines on behalf

of the farmer. This sort of added nervice contributes a great
deal toward the building of good will between the farmer and the 
trader. Needless to say, 
there is little flexibility or added
 
service built into the government food procurement and distribu
tion services. Consequently, many farmers were dissatisfied 
 with 
the service they had received from government traders.
 

Although farmers do become tied to trade., 
through cycles o+F debt
 
and poverty, there was a surprising amount of 
 tr-ade mobility

reported by the Vehari 
farmers. Seventy-nine percent of the
farmers reported that they had switched marketers at least once 
in the past ten years. The reasons for the switch included; (1)
better returns from other traders, (2) delay in payment from a
trader, (3) credit not advanced when needed and (4) impolite
behavior on the part of the trader. Overall, it appeared that
farmers were satisfied with their marketers, and if problems
developed they were in a position to change marketers.
 

The Marain
 

Marketing 
margins are rather easy to calculate but difficult to
 
interpret. The 
number of different services a trader 
provides

complicates the calculation of an equivalent margin across a
 
sector. More important is the problem of actually 
determining

the "real" quantity of goods traded. Farmers frequently complain

and traders actually boast that 
the main means of deceiving the 
farmer is through underweighing goods. In Vehari, several
 
marketers 
stated that farmers would be sure to complain if they

were given a price one percent below their expectations, but that 
they probably would not notice or bother about a three to five 
percent underweighing of their crop. Accordingly, when a portion
of the crop "disappears" in the transaction, it becomes difficult 
to impute actual prices for margin computation. 

From a subsample of five beoparis who trade in several 
 commodi
ties, margins were calculated for several of 
the crops. These
 
five 
beoparis were selected because their interviews were graded

by the interviewer 
as the highest quality response. The margins
 
are as follows:
 

Average

Average Average 
 Retail Price
 

Crop 
 Margin (Rs) Percent Margin (Rs/unit)
 

Wheat (md) 6 
 9 54.75
 
Rice (md) 5 
 6 33
 
Maize (md) 14 20 
 74
 
Gur (md) 10 
 8 125 

Potato (100 kg) 12 
 16 68
 
Onion (100 kQ) 15 19 95 
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The margin listed for wheat hides the actual average trade 
margin. Wheat bought for immediate sale to the government 
carries a trade margin of two to three percent, while that which
 
is bought and stored for two to +our months carries a much higher 
margin of about 15 percent. For maixe., tho high margin is a 
refle-tion o.f the small market and insecure terminal markets.
 
The margin is -airly hitch but reflects distant shipment points 
(Karachi, Lahore and Rawalpindi) and the decline in production 
over the past year. As expected, margins for vegetables are 
relatively high, reflecting the high rates of spoilage and damage
 
a' d the distant terminal markets for the crops. For potatoes,
the high marvin nn a low-value crop is primarily the consequence 
of a glut in thu potato market. Production of potatoes in 1983
 
was much greater than expected, disposal is difficult and traders
 
are demanding higher returns for "finding" terminal markets.
 

On the average, transport costs consume approximately half the
 
margin of wheat and rice. Other costs borne by the beopari are
 
octroi (entry tax, toll), commission of goods sold through an
 
arthi and loss from damage or pilferage. For the high-volume,
 
low-value grains the remiaining margin is quite low--about one to 
two percent of the wholesale value--suggesting a good deal of
 
competition in the market. For the higher value, perishable 
products margins are fairly high but do appear to reflect the
 
greater risk involved in distributing these goods.
 

Marketers are le.s likely to be criticized today for speculatory 
price manipulation than they were in the pre-partition days. 
They are, however, still likely to draw complaints for the manner
 
in which their business is conducted or, more specifically, for
 
the component considered as malpractice.
 

Market Malpractice: The Legacy of the Regulated Markets
 

Distrust of traders seems to pervade nearly all levels of 
Pakistani society. The cause of much of the distrust and dislike 
appears to be malpractices committed by the marketers. There are 
a number of illegal or unethical trade practices considered
 
malpractice. They should, hot.ever, be ca:amined in the light of 
local standards and enforcement procedures.
 

In 1927, the Royal Commission on Agriculture was constituted to 
examine and report on the conditions -f agriculture and the rural 
economy, and to make recommendations for the agrarian sector. 
The commission submitted the so-called Linlithgow report in 1928, 
and following its recommendations a marketing organization was
 
created in the Central Ministry of India in 1935.1
 

1 2Akhtar, Ibid.
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The commission found that the producer was getting a small 
 shar. 
of the consumer rupee. Only 69 percent of the wheat and rice
 
price went to the farmer; 60 percent of the tobacco; 65 percent

of the ghee; 20 percent of the apple; and 30 to 40 percent o the 
banana and orange. 
 Farmers were being charged a number of fees
 
on top of the broker's commission. They included Arhat (arthi 
fee), Dalali (broker fee). Tulai (weighman fee), Bo (pan fee),
Charhai (pan filler fee), Otai (bag opening fee), Munimi <scribe 
fee), and Palledari (weighman fee). The far.; s also ;.iere asked 
to make dona;tions for sweepers, guards, watermven, and beggars.22
On top of all this, the farmers were asked to contributc., to 
certain religious charities--a most seriOus indio 'ation since the 
traders were generally Hindu and the farmers Muslim. 

The commiss'Ion also found farmers twere cheated on the weight of
 
commodities. DeductionS were taken for impurities (Karda) 
 and
 
excess moisture (soak). A wide variety of weights and measures 
were used. A seer, for example., eoualed 32, 80, 85 or- 102 tolas 
depending on the market. Ove-all the use of inaccurate scales 
and false weighing were estimated to contribute another five 
percent to the commission of the trader.2 3
 

The enactment of the Punjab Agricultral Produce Markets Act in 
1939 was the prime result of the PRcval Commission Report. The 
act prescribed the establishment ,of Market Committees, the local 
bodies empowered to regulate the sale and purchase o agricul
tural commodities and to provide amenities irt the mandies to 
facilitate trade. The act also fixed commission rates, market 
fees on the sale of commodities and licensing procedures, and
 
placed limits on the nature o-f goods traded in the agricultural 
markets.14 The act has been revised and superseded a 
number of
 
times and, at present, the Punjab Agricultural Produce Markets
 
Ordinance of 1978 is the major regulation for the operation of 
the agricultural markets.
 

While the Agricultural Produce Marketing Act was passed to pro
vide an orderly structure for the conduct of market business, a 
number of other laws were passed to regulate the form in which 
market affairs could be handled. The Punjab Weights and Measures 
Enforcement Act 
 of 1975 and the Punjab Weights- and Measures
 
Enforcement Rules of 1976 legislate a system of defined primary
 
and secondary weight standards, establish the powers and duties
 
of inspectors and set penalties for noncompliance with weighing
 

"=Malik Irshad Ahmed Arshed. 
 "Comments on the Agricultural
 
Produce Markets Act V of 
1938," in Manual of Aaricultural Produce
 
Market Laws, Lahore, 1982.
 

"Ibid.
 

"Government of Pakistan, "Agricultural Produce Markets Act
 
of 1939," in Manual of Agricultural Product Laws, Lahore, 1982.
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,procedures. A series of pura food lavs ,twre passed,. berinning
with thL Pure Food Urdinance of 1960o, to govern the quality of
the foodstuffs sold in the .. rket. Thes laws were primarily for
ridding the market of f-ood' adulteration, mishrandin and vale 
without a licenm , . 

In additin, a serie.s of aicts and rvji!tlnf have bev.r pase to
prcivide for powwris to limit the &4~'nof rai nz btwan di 

trictjG1, to co.ntral the pricezj of evnetial foodstuf~i ar; a localLv l (irn addition to national regulations) and t. prohibit
speculative trade -n &d iff The Pakl nWet Foo stuf-rs 
Control3 Ordineocbe provi'- a F.Z*t Of Ma:innum' stcl I,-G-0U l0 lonso,mov.mQ-it controls and or i o/ specul.ti on vretrictj.3n;n. The Foodstpuf. Control Act!; came about aS ZArG;S.Alt o'G !nrtafes re.sulting
from World War 11. An Essential Suv lice--gct wa pcssed to
prohibit N-mirding, and i#weat ration'inn i mn intraduced in the 
larger citivis. 

The influx: of nearly three million refeugees a-fter Prititon put
added strain on the food distribution syntemn and large quanht
ties of U-1S. PL 480 wheat were imported zwrd distributed through
government depots. To ensure the availabilit y of basic staples
at reasonable prices, the government passed the 1e1st PikiStan
Foodstuffs Control Act of 1958, whizh gave the goverranment broad 
powers over the distribution of wheat. This, pIuS controle on
milling under the eszt Pakistan Flour Mill Control Order of 1959r 
allowed the state broad powers to regulate the quantity of wheAt 
milled and diatributod throughout the nation.", 

The controls on food distribution and consumption intensified 
as
 
shortages and the war in the-early 1970 s required strict
the 

rationing of essential goods. In 1972, the Punjab Paddy and Rice
 
Control 
Order was passed to restrict the movement and storage of
 
rice by non-government agents. 
 That, plus the earlier control
 
orders for sugarcane, tea, gur and keroserie provided the
 

IOSee, fdr example, the Pure Food Ordinance of 1960, thg 
Pure Food Rules of 1965 and the Cantonments Pure Food Act of 
1965., in Anwar Ali Chaudry, Food Laws Manual., 1977 edition,
Lahore Law Times Publications, Lahore, 1977. For regulations on
 
weights and measures see the Punjab Weights and Measures Enforce
ment Act of 
1975 and the Punjab Measures enforcement Rules of
 
1976, in the Manual of Agricultural Produce Market Laws, Lahore,
 
1982.
 

1,'The earliest of the control rules is 
 the Sugar/Products

Control Order of 1948. The base for many o[ the modern control
 
laws is the West Pakistan Foodstuffs Act of 1958. These and
 
other food control acts can 
be found in the collection of Anwar
 
Ali Chaudry, op. cit.
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regulatory infrastructure needed 4.r the rationing of these items 
in times of hardship.1 7 

In 1972 the regulatory zeal over food distribution reached its,

zenith. with t.he passage of the Purnjab Economy of Food Order.
This orde-r regulated the charitabie ind ceremonial distribution
of foodstu- fs--even p-oviding sample menus for banquets and state
functions. 2 Although never enforced, this rcgulation does indi
cate the seriousness with which the government went about regu
lating the food distribution business--withir, households9 at the 
market, at the mills and ini storage centers. 

During the wave of nationalization of the mid-1970.Vs, cotton
ginning, sugar ghee plants andills, -FoL:rmills all came under
direct state control. A series of laws aiid regulations were
passed, establishing state corporations to take the funcover 

tions of these tiills, and local governmental bodies wer.B set up

-to regulate their activities. Under the present government,

there was been a rapid denaticnalization of wheat mills and. sugar
factories, and a slower movement out of tlhe qhee industry.tribution of ghee, wheat, sugar cotton is sti l 

Disrice, and partly 
in the state's hands, although quasi-independent, parastatal

operations have 
been provided a mandate to efficiently conduct
 
marketing operations. 

To a great degree, what had begun as a means of cleaning up the 
marketplace through regulation under the British, 
 has become a 
system of re-orm through confiscation of authority by the state
under the various Pakistani regimes. At times, the adoption of
authority by the state over the food distribution system has been
 
done out of reformist interests, while at 
other times, interests

of national security, national aspirations and political survival 
have dictated such actioos.. The net result has been pretty much
 
the same. What began as a malpractice by the private sector has

led to reform through takeover by the state. 

The Extent of Malpractice 

What can be called a malpractice goes against the written 
rules
 
of the Marketing Act, 
 the Pure Food Ordinances and the various
 
Control Laws, 
and violates the unwritten code of the marketer-s
 
conduct. 
 The most exhaustive critique of contemporary marketing

malpractice is the study of agricultural marketing in the
 
Sargodha Division by Chaudry, Khan and Rauf of 
 Faisalabad
 

"See the West Pakistan Rice Ordinance of 1959, the Rice

(Movement Restriction) Order of 
1958, the Punjab Paddy and Rice

Order of 
1972 and the Rice Milling Control and Development Ordi
nance of 1976, in Food Laws Manual, op. cit.. 

"The law in question is the Punjab Economy of Food 
 Order,

1972, Tbid.
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University. 19 Thme authars docuirent acorea of inctances of 
market malpractice and conclude that there hav been little 
enforcement of the Agricultural Marketing Act. From,the %urvey 
in Vehari, a number of cases of market mtalpractice were recorded. 
Some o4 the more common are as follows: 

Private Stat.
 

Under e . ieJ nc' x x 
Adulterating pruxducts
Add:ing Weight. (soak)00 

x 
x 

x 
x 

Embezz~i-g tno-t 
storage charges X x 

Under /lvergradi ng x x 
Dum,-_ading bribes 
Pricing bev. suppart levels x 
EmL-Lzyling m-itque donations x 
Overcharging on comnissions x 
La'te payment x 
Charging functionary fees (chunqi), etc. x 

These are only a small fraction of the types of mapractice that 
appear to be common in the Pun.ijabi a -iculturai iarkets today. 
Not included would be those formz of alpractic committed by 
market committee members in the collection of the market Fem by 
the municipal authorities for the repair o.f: -9arket facilitiesi by 
the state banks for the advancement o 2oan to traderas. nd so 
on. 

There are two important qualitative chanotE; in th: type; Cf 
malpractice of the present -:,ra compared with those o+ the pr'e
partition Hindu-controlled marketing era. The 4irzt if that land 
is rarely used as collateral -for an agricultural . Tradersloano 
handle bad debts by rolling them over, applying faiily pressuro 
on the farmer, blacklisting the farmer' in the mArket and, al
though rarely done, appealing to local community leaders to 
assist in the collection of a bad debt. Relative to pro-parti
tion days, it would be rare for a trader to confiscate land as 
repayment for a bad dbt and, in most instances, it would not be 
feasible due to the lack of political support in the community 
for such an action. 

"'A. M. Chaudry, A. S. Khan and A. Rauf, _lu .L_3f 
Agricultural Marketing (with special references to Sarghoda Divi
sion), West Pakistan Agricultural University, Lyallpur, April, 
1970.
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The second change really appears to be in the nature of the state 
in the market malpractice arena. As state activity in the dis
tribution of wheat, cotton, rice, sugar, oilseeds, fertilizer, 
pesticide and seed has increased greatly during this past decade, 
the scope for illicit activities with official sanction has 
increaved as well. The institution of payments to state offi
cials to fa9cilitate the movement vf foodstuffs means marketing 
costs have a trarsfer payment element included that will serve to 
block careful rogulation Mf the markets and the inspection 
required to furmulate measures to improve the efficienty of these 
centers. This hos also led to a qualitative change in what might 
be called the "appetite" for malpractice in the market. As Carl 
Gotsch states, 

The private miller, fertilizer dealer, arthis 
or other businessman knows that dishonesty 
may cost him customers and future inLcme. 
Governmaent institutions, by contrast, tend to 
provide few incentives to increase the volume 
of business of their establishments and 
therefore, the satisfaction of their 
cuatomers . 

It is interesting to note how widespread the recognition of
 
market malpractice is. In the Vehari survey, all the traders and
 
farmers were asked to comment on the extent of market malpractice
 
in the district. When asked if they were aware of any malprac
tice in the marketplace such as underweighingp fixed price
 
auctions and payment of extra commissions and fees, the following
 
responses were recorded:
 

Percent Aware Percent
 
Groun, of M I ractice Not Aware
 

Beopari 28.7 71.3
 
Arthi 31.4 68.6
 
Dukandar/Karyana 34.3 65.7
 
Farmer 30.4 69.6
 

It is not surprising to note that the majority of the people do
 
not admit the existence of malpractice to a survey team. After
 
all, these are crimes and the appropriate forum for reporting a
 
crime may not be to an outside survey group. Interesting to
 
note, however, is that a higher percentage of traders than of
 
farmers admitted to knowledge of malpractice and were willing to
 
provide that information to an outside survey team. This does
 
indicate traders are aware and reasonably cavalier about the
 
extent of malpractice in their business.
 

2 0 8otsch and Brawn, Ibidv p. 53.
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The Effacts of Malprgctice
 

The consequences 
of market malpractice are 
 many and varied,
depending a great deal 
on the degree to whi..h the particular

malpractice is considered a part of economic tradition as opposed
to being a relatively new phenomenon. There are organizational,political, social ,ind economic dimensions to malpractic-- just asthere are to the pritctice of marketing 'tself. Marketing bridgesthe gap between agr.cultural producers and consumers, while marketing malpracticc defines the gap between that which is legaland that which is :olerated. Four general consequences of marketmalpractice are of great significance to the marketing system as 
a whole.
 

Institutionally, market 
 malpractice contributes to ai 
 economic
atmosphere in which t'here i, intentional disunity in the operation and reinforcement of the biradiri system as a 
 means of
contlict resolution. By intentional disunity, it is suggestedthat there is a high degree of atomization in the market and that a 
 high premium is attached to keeping the business within 
 one's
 own famtily. The need for individuality in trade follows from the
importance attached 
to personal good will and 
 business skill.
Also, when nearly everyone is guilty of 
 some malpractice, it
becomes difficult to conduct business openly and 
 publicly. A
great deal of importance is attached to keeping multiple sets
books; of working with small 
of
 

staffs, or insulating the activities
of the field offices from the central office; of paying to pro
tect one's anonymity, and so forth. 

Nearly everyone does business tithin the family. 
 One reason for
this is that no one wishes to share the secrets of his trade--especially the malpractice component--with too many people outside the family. This also reinforces the use of the biradiri 
as
a decision-making and problem-solv.ing group for each trader.
 

The biradiri is kin group of
a composed consanguineal and
affinial relatives. It is an endogamous unit, limited by the
extent 
 and distance to which one can recognize kinship, and is
reinforced by an 
intricate system of gift exchange. According to
 
Wakil, the biradiri
 

defines for the individual rights.

duties, sentiments and rules of 
general con
duct. . . . it reinforces the solidarity of
 
the kin group [and] 
on the latent level, it
 
performs the functions of credit 
 and loan
 
institutions. . . . one's kin group is one's
 
major defence against personal wrongs and
 
injustices.a1
 

O1 Parvez A. Wakil, "Explorations into the Kin Networks of
the Punjab Society: A Preliminary Statement," Journal of 

riaae and the Family, 1970. p. 704. 

Mar

157
 

http:injustices.a1


In the market, collection of overdue loans, settlement of dis

putes between traders and betweei, traders and rvarntnent 
officials, and perhaps most important, the init.atiuun o+ new
 

traders into the business is done within the family. The 
biradiri defines the limit on where malpractice is discussed and
 

contained.2
 

Anotiher effect: of rralpractice is that by adding layers of com
plic.;ion to the business the economic efficiency of mArketing is 

reduced. Costs of bribery, protpection, multip)e set- o{ books 

and extraneous lic:enrse fees are alI added to the cost of moving 
foodstuffs. The m,arketing system suffers fFron.a multiplicity of 
traders a.ld fcintionaries who aach take a small share of the 
total margin when, in fact, a much smaller numb-r is requirsed to 
move the goods. In part, the large number o- traders and other 
intermediaries are required to maintain the multiple sets of 

books and shield the arthi from governmonnt inspection. 

Another area in which market malp-actice cont:ributes to direct 
economic inefficiency is in the delay introduced from what can be 
termed "new malpractice." Classicallv, food brought to a govern
merit depot or mill can be rejected on quality grounds or can be 
held up for delay due to the load in the office. The cost to the 
farmer of the delay is great enough to justify a payment for 
expediting the service or, in the case of a quality disagreement, 
for accepting the lot. These practices are generally well krown
 
and there is an ample cadre of beoparis who can facilitate such
 
transactions. In comparison, the initial delays in issuing
 
fertilizer licenses for agency rights in the early 1970's and
 

pesticide licenses in 1981/82, have led to shortages, black
 
marketing and lower agricultural production. These costs result
 
from what can be considered as "newer, first-time malpractice" as
 
opposed to the more continuous, traditional type.
 

In some cases, market malpractice reduces the cost and conse
quently increases the efficiency of marketing services. Because 
of the high rates of taxation on personal income, marketers 
nearly universally understate their market volume and income.
 

OaThe cohesiveness of the family unit can be counterposed 
with the atomization, or disunity, of the market with an example 

of storage patterns during a rainfall. Frequently, several 
traders will have their platforms filled with gnods while others 

will have empty storage space. As it begins to rain, traders 
direct their weighmen to cover their wares with drop cloths and 
tarps. If it rains hard, a good portion of their goods will get 
soaked, resulting in the loss or damage of what can be a signifi
cant part of the trader's produce. Rarely does a trader request 
the use of his neighbor's empty storage space. Leaving goods 
under a neighbor's cover is considered too risky in the sense of 
providing an opportunity for theft, hard feelings between neigh
bors and for repayment of favors. 
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The costs of unpaid taxes are, to an extent., passed back tofarmers and tpp to consumers in terms of a lower trade margin. 

Another .nnsequenca of market mlpractice related clotiely to the
loss in efFicieny in th& inability to maintain product qualitystf5ndard,. At the 1,arm level addi.ng some sand end dirt to a bag
of grain will increase the weight ,o the product at auction. Forthe trader. mixing dirt with the product; or mixiru. lowemr with
higher higher qrat-. nf a product, cian also yield a highTear value
-Final product. At the mills, for exam~ple. it has been razpar-tedthat at one time the mixing oF IRRI rice with Ba i was on theorder of 150 percentr causing diffiaculties in the developaent of
th& export ,radv.-' lThe lower qluality of the finial product also
l.,adt; to highe.r marketing crosts, as t.hat which is adu t.r',rted is
thong in some cases, cleanid, and imit the scope o.F the market 
to low-quality produce,, As discussed earlier, ther, are a grezt
number of Pure Food Laws and Ordinances, yet these are some ofthe anost difficult of the market.ing latwts to unforce and they arerarely invoked unless serious cases of food adulteration arise. 

A final consquence of market malpractice iz the difficu!ty itleads to in the loca: pclitical arena. Market malpractice,
because of its technical illeg.ality, is difficult to administer. 
At the local level the administrative responsibilities of the 
deputy cofmi ssioner's office to keep the district running
trouble-free can clash with that of the line? 
 agenci.s, particu
larly Agriculture, in governing the market., For example, when
production in 
a district is below expectations and prices begin
to rise, the deputy commissioner's office., empowered by the

Agricultural Control Ordinances, can set ads 
hoc control prices
and place movement controls on essential foodstuffs. The use of

control measures pits the commissioner:s office against the

interesta of the local trmder5 who profit most 
 from the free

spatial arbitrage of foodstuffs. The enforcement of these emer
gency acts rests Hith the Agriculture Department, PASSCO. 
the

Food Deprtmemnt 
 and others. depending on the commodity. The
 
difficulty in enforcing such meansures, coupled with the profit
ability of malpractice, pits the esergency wishes of the deputy

commisasioner's office against the routines of the line agency.
 

Conclusions
 

The expansion in agricultural output of the past decade places
 
new strains on Pakistan's food marketing system. 
 Marketing

facilities in the Punjab, 
over the past decade, have managed to
accommodate the increases 
 in agricultural output through an
 
expansion o.: feede'r markets. 
new road and transport facilities

and, more importantly, 
the expansion of unregulated markets and
 
government procurement systems.
 

2W1otzch and Brown, Zbid.
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In a study of agricultural markating in the district of Veharig
traders were found to be in the middle-income sLqmeot of society, 
with a hierarchy of earnings within the trade sector between
 
arthis, beoparis and karyana merchants that reflectC the perma
nency of these occupations. Trade is still based largely on 
 a
 
system of mutual debt-induced dependency b tween traders and 
farmers and among the traders the ,selvas. However. the flexi
bility of the traders, pzr ti cu 1.a 1y in sirvicing government 
procurement centerscand ir, adopting agency riohtmi contributes a 
great deal to the continued buoyancy of thz3 "traditional" mandi. 

Although there has been a rapid expinsi:n of institutional credit 
expendeid in recent years, nearly hal o- all farmers interviewed 
obtained production loans from traders. In addition, debt 
capacity provided to be the most important explanatory variable 
for arthi income. 

In the food rrtailing sector, incone proved to be elastic with 
respect to the number of custcmers. Since urban retailing i s 
characterized by a high volume of load-expenditure sales, competi
tio'n *or customers is fierce. ThiS acccounts, in part, for the 
animosity between the fixed-Zocation shopkeepers and the mobilet 
food peddlers. 

The trade sector continues to draw criticism, although certainly 
more muted than before Partition, due to mailpractices coamitted 
in the market. Underoeighing, charging excessive commissions and 
adulterating products are common practices in both private and 
government food markets. Market malpractice is supported by the 
atomistic/biradiri-based structure of the mandi and contributes 
to inefficiencies in marketingg low quality standards and dilfi
culties in administering the affairs of the market and the local 
communi ty. 

The coming decade p'-omises to be *illed with a host of important
changes in food marketing. As the volume of commodities traded 
continues to rise, some mix of regulated, unregulated and state 
markets will emerge to handle their distribution. Encouraging 
one mix or another is the choice of both the government and the 
private sector in the years to come. Iicreasingly, choice w.ill 
have to be'made between an expensive, controlled state trading 
system and unregulated or "wild" markets. This choice Is 
complicated, however, by the pervasiveness of malpractice in the
 
market and by the gulf between popular perceptions and the reali
ties of the trade.
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SUMMARY AND) RECOMMDAX13NS
 

NeUativv policies are:
 

1. 	 the locked-inv low salary scales of field assiitt (FAs) 

X the policy whirh -denies FAs arCe2SS to university-level
.ducat.i on; 

3. 	 the cancentrtion of moist agricultural universities upon 
forma ."high level" a da,,ac training to the exclusion of 
practical and tpplied research and outreach; 

4. 	 the lari o-i effective linkages in generalv between amricul
tural Y,.,!e-rvh and extension and in particular, between 
those and the agricultural universiti-s; 

5. 	 lack cf a su{ffciently high price floor to sustain farmer 
response in nontraditional oilseeds production; 

6. 	 lack u-F adequate and available collection points And facili
ties for small farmer marketing of oilseeds; and
 

7. 	 lack of accurate statistics on farm manageoent for the 
agricultural industry. 

Positive factors include (1) a discrete and defined educational
 
role for extension; (2) recognition within departments of agri
culture that research and extension functions are important; (3) 
a willingnes_ to eadopt new organiization arrangements to take 
advantage of donor supporto and (4) current interest of the 
Agricultural University o4 NWFP in linking research and 
extension. 

Major origani ztional changes in administrative structlure are riot 
recommended as desirable or feasible. For the mtost part, exist
ing structures should be utilized and project support should seek 
to add appropriate technical assistance for effective research 
and extension. 

Staffing
 

This report recommends seler.ted areas where oilseed-specific or
 
other agricultural extension program requirements could be met. 
Those needs would provide a more adequate research/extension
 
support base for an intensified program of oilseed production.
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Rcumme~ndat ion
 

All 	 recommendations are discussed in detail in the body of 
 tr,
 
report. It is important that all efforts be coordinaied with
 
other projects--proposed or existing.
 

Recomendations havin immediate budgetary implic tions for an 
oilueed project are:
 

1. 	 Support oilseed senior subject-matter specialists (SSMS) 
tn 
agronomy from the Provincial Agricultural Research staffs. 
These would be specialists in oilseed crops. One specialist
would be assigned to each of the Adaptive Research Farms 
(ARFs) in each province. In "ddition to regular P&kistani 
reserarch and extension staff, one of these speciali tg in 
each province should be a Ph.D.-level expatriate who would 
serve as advisor and coordinator of the oilseeds work in
 
other ARFs of the provincie.
 

Staffing required:
 

Total Expatriate Pakistani
 
Punjab 2 1 
 1
 
Sind 	 2 1 1
 

2. 	 Support one Agricultural Officer (AO), M.Sc.-level, posted
 
to each Agricultural Research Institute 
(ARI) to provide

extension priority needs to researchers and to provide 
to
 
extension relevant research from ARI efforts.
 

Staffing required:
 

Total Expatriate Pakistani
 
Tando Jam 2 
 1 	 1
 
Faisalajbad 2 	 1 1
 
Tarnab 	 2 1 1
 
D. I. khan 
 -	 1
 

The expatriate in the Northwest Frontier Province (NWFP)

should provide training for counterparts at both stations.
 
The ARI at D. 1. Khan is included since it is the major

institute for rain-fed agricultural research in NWFP.
 

An additional AO tiiight be posted at the ARI in Sariab,
Quetta, Baluchistan. The Government of Pakistan ;GOP)
should explore this option once the project staff is fielded 
in the other provinces. Consideration should be given tv 
relate it to the newly-proposed project at the Agricultural
Univrsilty NWFP,. which might carry this responsibility.
 

Funds should bu provided for Pakistani research and exten
sion personnbl to spend at least three months each in a 
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foreign country at a research-.-etension/resarch-dmonstra
tion 	center. Such an experienice would enhance their under
standing of jointly applied reszarch P.nd extension
 
function . 

3. 	 Add one staff momber to rach of the ARIs who is a spscialist 
in oilseeds. Provide a sufficient operating and travel 
budget' for outreach training by the specialist to field 

assistants (FAs) and AOs on the job in their districts. 

Staffing required:
 

iate Pakitani
 
Punjab 	 2 - 2 
NWFP I 	 1
 
&Dind 1__ 	 1
 

!Or aEx 


4. 	 S.pport an expanded agricultural information service. An
 

oilseeds project should support one expatriate extension
 

information specialist assigned to the Agricultural Informa

tion Services in the Punjab, NWFP and Sind. Arrivals should 

be phased over two years in accordance with the degree of 
In twoaffirmative reaction in each province. addition, 


Pakistani information specialists--one audio visual and one
 

publications and news articles)--should be supported as
 

trainee counterparts in each of the three regions.
 

This support should be conditional upon the willingness of
 

each provincial Secretary of Agriculture to combine within a
 

two-year period, agricultural information functions into a
 

single information office attached to the office of the
 

Secretary. Although initially an oilseeds effort, this
 

effort should be viewed as leading to expanded activities to
 

consolidate, intensify and stimulate a comprehensive agri
cultural information service.
 

Stafing required:
 

Total E21patriate Pakilstani
 
3Pun j ab 4 1 

NWFP 4 1 3 
Sind 4 1 3 

two 	expatriate
5. 	 A project should include TDY support for 


specialists--one in extension administration and one in
 

applied research administration. They would provide
 

periodic review, counsel and guidance.
 

Staffing required:
 

Six person months annually, plus supporting per diem and
 
travel costs. The individuals selected would be responsible
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ormonitoring all
" 
 three areas.outlined in recommendations
 
i-3 above.
 

,NTRODUCT ON
 

A basic premise undergirds thisreport. 'In spite of theirweaknesses---and there are many--.-the extenmion and researchfunctions in Pakistan miu.t not be abandoned. The agricultural
"ector of nationthe cannot move forward without continued andeffective research and the mae ans to disseminate naw knowledgeagricultural producers and encouragie its use. 

to 
Schemes which seek
to establish saparate research and extension systems should beavoided. Multiple extension servicris various aouldfor crops

result in bureaucratic competition and confusion at the farm
level. at a very high financial cost to the government.
 

The focus of research for the foreseeable future s.:.hould be onapplied research, using international sources from which to adopttechnologies to the Pakistan environment. The focus in extenfiionmust be on upgrading staff,, developing effective management and
in-service training, and above all. having access to and usingapplicable new technology. Extension can be only as.good as the
information it disseminates. Yearly repetitions of 
"the same oldmessage" by and notFAs AOs will serve farmer-s, the extension 
services or the country. 

Characteristics of the Pakiatan Extensicn Service
 

The first obvious characteristic :of e.xtension is that it isbasically provincially financed,- administered and oriented. Thisprovides for flexibility 
 to respond to provincial needs that
might be lost if federal domination ex'sted. 

The basic administrative organization of the Extension 
Services
is quite similar from province to province. In all cases, extension is part of the Department of Agriculture,. Currently, there are two 
 Directors of Agricultural Extension in Sind and
(Upper
Lower) who report to the Director General of Agriculture. In the
other provinces, extension is headed by a Director 
General of
Agricultural Extension, The Director General of 
 Agricultural

Extension 
is a peer of other Directors General whose titles miay
vary in different provinces, but include agricultural research as
 one 
of their functions. The arrangements, which are slightly
different for each province, 
are illustrated on the organization

charts in Appendices 1-5.
 

.Two federal influences upon extension are noted--one positive and
 one negative. 
 The positive influence is the identification of
national production goals which can then be made 
a part of
provincial production 
 targets. Production targets given to
extension are reflected 
in the program priorities at eat.L'
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district Ievel 

"Thne negaive influence is felt in the oricing and salary policies
of the federal government. Price incentiven today for sugarcane
make it a desired crop in spite of an increasirg surplus of 
sugar, M-tile low base prices for nontraditional oilseeds make 
them desirable only as an addition to such basic crops as 
rice, 
cotton or wheat. The federal policio.s in grades and salaries 
paid to exteneion personnel must be viu.d as unFair disincen
tivesz particularly N the FA level. 

Extension appears to have ; idaspread name recmjnitic.n throughout
the country. its reputaticni is mixed. Some acccpi: it readily
while others view it aLA inept, inactive and inefii: to There 
is a sense of dedication by some at the field level, but there is 
also frustration. This focus -,s on lack of offics or housing,
lack of transportation or conmunication and the fa~ct that appro
priations for operating expenzes are never met in full.. The 
IDRD-sponsored training and viait tion (T&V) program Should cor
rect some of these deficiencies in project districts. Evalua
tions of that project shoUld be monitored since the results may
indicate highly relevant priorities in budgets, staffing, hous
ing, training and travel.
 

The organizational structure of the Exten.sion Services is reason
able. The World Bank seeks an FA-to-farmer ratio of 660 to 680 
per farmer rather than the normal 19000. But greater conceri 
could be expressed for operating and travel support; more ade
quate in-service training, closer linkages to research and agri
culturral universities, and particularly for grade, salary and 
promotional improvements. It is fel: that these are more impor
tant issues than additional staff members. Adding more people 
without removing current impediments and disincentives will make 
little difference in support to farmers themselves. 

The government should be commended for its decision to delete 
from extension any responsibility for delivering agricultural 
inputs to farmers. Extension is appropriately given an educa
tional job. Its assignment is correct. Put ability to perform

that assignment is weakened by the factors mentioned above. 

A major federal policy affecting extension is the grade and 
salary classification which places FAs at Grade 5 and AOs at
 
Grade 17 with salary levels at specified rates. AO starting
salaries are Rs 1,500 per month and FAs begin at Rs 290 with 
increases of 10 rupees per month per year to a maximum of 540
 
rupees plus allowance of 40 percent of salary. Beldars--field
 
workers--are paid Rs 250 to a a iximum of Rs 290 per month.
 

Tenth-year atriculants9 for example, can work for the government 
as administrative asvistants at Grade 5. The FA with two addi
tional years of training is held at that same grade, except in
 
Punjab where a Grade 9 inspector position was recently created
 
for FAs with considerable seniority. Past provincial programs

which allowed some FAs to be promoted to AO positions have now
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SITATION AND RATIONALE 

No attempt is in-.de herein to rpzttate abservations and data con
tained in the numerous studies on msrketing, proacssirng and 
production in the Pakistani edible oilseed industry., Thin papar
will assump that recommendationz for dfnar a sistance to this 
subsector of Pakistan's agriculturn are affirmativfv,. Frequent 
referenceG will bi made in what follows to agricultural rese~arch 
which is basic to any successful extension program. A detailed 
anal,'sis of research has been published by the Economic DeveIop
ment Center, University of Minresotaq dated October 1982, and i 
accepted as an applicable reference document pertaining to re
search. The agronomics sub-team has examined the structure and 
function of agricultural research in Pakistan specifically with 
regard to the oilseed subsector. 

Appropriate new .1c-hnologymust be developed, transferred to and 
used by farmers c a sustained basis if Pakistan's agricultural 
production is to be improved. This is our view and that of 
others who have studied Pakistani agriculture. In spite of its
 
weaknesses, the Extension Service is that portion of the public 
sector assigned primary responsibility for technology transfer in 
Pakistan. This report concentrates on the Extension Service as a 
critical support activity for an effective program to increase 
oilseed production, particularly in nontraditional crops such as 
soybeans, sunflower and safflower. 

Concentration in this paper is on the structure, staffing, fund
ing and function of the Extension Service with heavy emphasis on 
function. Additional attention is given to the linkages among 
extension, cooperatives and the Ghee Corporation of Pakistan 
(GCP), as well as to those which exist between the provincial 
extension services and the union and district councils., 

The Extension Service, Department of Cooperatives and GCP are
 
significantly different in their respective internal organi
zations and functions in each of the -four provinces. They also
 
differ substantially in their inter-relationships from province
 
to province, and even from area to area within a given province.
 
Therefore, this report makos observations and recommendations
 
concerning organization and linkage that are largely based upon
the existing situation and future action possibilities at the 
provincial level. This appears appropriate despite the fact that 
an oilseeds project would, with foreign donor assistance, have to 
be routed through the federal Ministry of Agriculture, -Food & 
Cooperatives. Implementation of the recommendations that follow 
would, in most instances, be possible at the provincial govern
ment level. In some instances, however, especialiy where grade, 
salary and job qualifications are at issue, federal level 
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appro'al would be required.
 

During tihrew, and one-half weeks of field work, all three agricul
tural universities in the country were visited to examine their 
r~lationships to extension and their capacity for both 
research
 
and extension support. Agricultural Research Institutes were
 
visited at Tarnab and Mingora, NWFP; Tando Jam, Sind; and Faisal
abadq Punjab. Extension offices were also visited and persmonal
 
interviews conductd with individuals ranging from directors 
general to field assistants. Both small and large farms ware
 
visited. Some farmers interviewed were selected by extension
 
agricultural officers, or GCP representatives, but many were 
randomly selected as the team drove through rural areas. During

farm visits, both men and vwomen were interviewed.
 

A depressing and recurrent theme in conversations, observations
 
and other reports was the consistent acknowledgment that the
 
Pakistan extension service is isolated from research and 
 univer
%-,,Ais, under-financed, under-trained and held in low esteem by
 
a_ 
 least a significant portion of the professional agricultural.

conaunity as well as some segments of -the farming community. But
 
many who criticized extension felt that it still was the most
 
credible and logical afgency to provide new technology to farmers.
 

An agricultural policy analysis conducted in December 1982 by Dr. 
K. C. Nobe correctly points out that, ". . . it should be clear 
that the small and medium sized !-ms are the only sources front 
which significant additional ."oduction responses can be 
extracted in the short run." The field interviews lead to a 
conclusion that large landholders are either ahead of the Agri
cultural Extension Service or are very traditional, wealthy and
 
unlikely to make significant alterations regardless of government
 
efforts.
 

On this basis, concentration was primarly upon the extension
 
service as the only logical agency to help small 
 and medium
 
farmers understand and apply new technology consisteNt with' the
 
production emphasis of the federal government. It is also the
 
only agency that has a chance of reaching sharecroppers and
 
tenants, other than indirectly, through the feudal landlord
 
class.
 

A basic premise of this report is that (with one exception--

Information Services) the existing administrative structures in
 
the agriculture sector will not be significantly altered by
 
programs dealing with only oilseeds. A second premise is that
 
any donor support to the edible oilseed industry should collabor
ate and support other related donor-funded projects such as the
 
"Extension and Agricultural Development Projects" funded by the
 
World Bank in Punjab and Sind, whether or not these projects deal
 
directly with oilseeds. Some recommendations are specific to an
 
oilseeds project; many, of necessity, deal with extension as an
 
educational organization.
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This report has taken the view that forcible reassigrnenit of 
research and extension, which might be ultima ely desirable, 
would be dysfunctional at this time. 'The agricultural universi
ties, with the exception of the Agricu~tural University NWFP at 
Peshawar, are simply not interested or committed a naugh tn prac
tical problems of applied research and extension to provide

effective leadership. Efforts which might bring the universi
ties, research and extension together should be supported. It is 
unlikely, however, that the 1962 breakup of research and exten
sion from the agrifultural colleges can be recitif4ed on a 
national level in the immediate future and certainly not by an
oilseeds project. There might be advantages to placing the 
Agricultural Training Institutes (ATIs) in the area of responsi
bility of the agriculture universities, but only if each director
 
general of extension could provide some control over 
 course
 
content and practical field work.
 

1. Linkaoe to Aaricultural Research 

The February 24, 1983,., announcement of government recommen
dations of a new disease-resistant wheat variety (PAK-81) and 
approval by the Punjab Seed Council of new varieties of grains,
oats, sugarcane and mung beans shows progress in crop production
research.. Once the government has accepted new research and 
given it appropriate emphasis, it is fairly easy for extension to 
give support. A major problem persists, however, in weak link
ages from research -to extenoion and apparent heavy reliance upon
the Information Servic,,s to provide information to extension. 

The Agricultural 
 Extension Services in the IBRD-funded project
districts are being supported in developing ARFs. Given the poor
linkages between the ARIs and extension, and the need far adap
tive research for small far-mers, the operation of ARFs by exten
sion is a hopeful and logical development, An oilseeds project
should take advantage of the ARFs for testing and further adapta
tion of oilseed varieties and testing of cultural practices. The 
T&V posting of 
senior subject matter specialists (SSMSs) at the
 
ARFs. two of whom are from agricultural research. is an initial
 
step toward closing a serious gap between research and extension,
 
but falls far short of effective linkage. 

The. best short-term impact may be achieved by assigning much 
 of
 
the" adaptive research to extension with more complex research 
assigned to the ARIs. 
 The ARIs would then maintain linkage with
 
international 
 research institutes and Collaborate Research Sup
port Program (CRSP) prolects and 
 initiate applied research.
 
Adaptive research, farmig; systems research and on-farm 
trials
 
would become primarily an extension responsibility drawing upon

ARIs for significant research requiring local testing and/or

adaptation. These should 
be given maximum use of extension
 
personnel assigned 
to ARIs and research personnel assigned to
 
ARFs. This 
concept would require monitoring to ensure that
 
research 
did not become so basic as to isolate itself fromi prac
tical problems. 
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A pravinti-l conforenc, of reE,-c arch, extension and information 
service9 prsonnl should b'm, sac. duled at least annually for joint 
planning and ninr atoan smjharte. This might substitute well 
fort the cui rrntly Moribund pr*ovincial research coordination 

CcM mi t c 

It is truly dismaying to observe the void today between
 
extension and the universities. That this situation should exist 
when the two were once part of a unified system is all the more 
disappointing. Alumni of agricultural universities interviewed 
reported absolutely no contact with their alma mater of either a 
personal or university extension nature. The only effort men
tioned was a yearly mieeting of "the old boys" reported by one 
vice chancellor. No one interviewed, however-, participated in 
this largely social, rather than programmatic, relationship. 

Universities cbviously cite budg.t shortages as the reason for
 
doing so little field-type research. Except at Peshawar, little
 
or no real commitment by the universities toward serving exten
sion's needs oiher than as a provider of B.Sc. or M.Sc. graduates
 
for AO positions within extension was found. (In NWFP at least,
 
the extension service foots the bill.) The proposed project at
 
the Agricultural University of Peshawar should be viewed as a
 
pilot effort to re-establish linkages. At Faisalabad, the
 
action-research carried on by Cooperative Department faculty with
 
small farmers and tenants to create cooperatives was, apparently,
 
ridiculed until FAD support was rec,'ived.
 

If departments ok extension education could become more involved
 
in meeting on-going training needs of extension, both the univer
sities and extension would benefit. Periodic training of AOs and
 
FAs conducted at the district level could provide a needed
 
etimulus to the academic departments, a more relevant experience
 
base for ihe instructional programs and expose extension person
nel to new concepts in program planning, management and evalua
tion. Support for developments of this nature are not, however,
 
appropriate responsibilities for an oilseeds project alone.
 

3. Linkage to Cooperatives
 

Linkages hure arE virtually nonexistent, and this is ad
mitted both by Extension Service and Cooperatives Department
 
staffs at senior and junior levels. Some linkages have occurred
 
at the district or sub-district levels in Punjab where individual
 
staff members from each department have formed personal working
 
relationships, or where such ralations have been encourged under
 
special projects such as the Seed Exchange Program which was
 
operated in Faisalabad in 1980-82.
 

173
 



Cooperatives Department staff, sub-inspectorso inspectors, assis
tant and circle registrars and registrars are chargad With 
formingv auditini; and monitoring vwarious types of cooperative 
societies. In most provinces, the main purpose for which the 
department forms societies is to provide short and medium-term 
cridit, either in cash or in kind, i., fertilizer, seed. pesti
cides, machintry, etc. Credit-worthiness and societies' alloca
tions are determined by the Cooperatives Departtment staff' 
including those posted in the provincial cooperative banks and 
their district-level offices. fndividual loans to society minem
bers are guaranteed by two sureties, but there is littlej, if any, 
group lending except in NWFP for machinery. 

Extension workers--AOs particularly--complain that they have a
 
better basis on which to assess credit needs of farrmers in their 
areas than do the Cooperatives Department staff at the equivalent

level since they know more about crop input requirements. (hoop
eratives Department staff, however, point out that they are 
charged with enforcing certain lending policies and lend onlyx to
 
members of societies. Thusv they feel that extension agents
 
should encourage farmers with seasonal credit needs to seek out 
the appropriate cooperative agent or to seek m.mbership in a
 
local society. The Cooperative Department prefers that extension
 
agents not come directly to their Cooperative Department counter
parts to advise that a particular farmer should be given a
 
production loan.
 

Coverage by Cooperatives Department staff is usually even less
 
complete thar by FAs from extension. Cooperatives staff are even 
less well-paid than their extension counterparts, and at the 
field level they have no transportation facilities whatsoevar. 
Yet they are legally required to create and monitor ail societies 
and recover all loans. 

G6nerally, those farmers who complained that they never saw 
 an
 
extension agent--and there are many in hoth Punjab and Sind--also
 
said that they had never hearb from the Cooperatives Department
 
and had never been involved with a cooperative society. Some, at
 
least, seemed to confuse cooperatives with union council and
 
society membership as coterminou_..
 

Cooperatives Lepartment and Federal Cooperative Bank lending 
regulations prohibit lending to the landless--that is, to tenants 
and/or sharecroppers. In thenry, FAs are addressing the informa
tion needs of tenants, but often through contact with their 
landlords. Tenants do, in some instances, at least make indepen
dent decisions about what to plant, and they are also responsible 
for providing all or a part of required inputs. Thus, tenants 
and sharecroppers have need of services from both extension and 
cooperatives. 
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A donor--sponsored oilseeds project vhould explore the possibility

of starting a pilot lending program for landlezs tenants and
 
sharecroppers 
to encourage them to plant nontraditional oilseed 
crops and imp-ove cultural practices on traditional rape and 
mustard crops. Durfing implementation, if not before, project 
management should explore the availability on the ground of 
small--farmer credit,, both through cooperatives and through the 
new ADBP small-fariver credit proJram. Large and small farmers 
currently purchase zunflower, safflower and soybean seed through
the GCP on short-term credit. This is probably not the optimal 
situation and GCP does not 
provide related credit for- recommended
 
inputs. (Se Section 5 on "Linkages with GCP.1")
 

4. Linkaaes to Local Rodies--Union and District Councils 

Under the current Local Bodies Scheme,, union and district
 
councils are being given increased responsibility for carrying
 
out development projects and activities at 
 the sub-provincial
 
level. The GOP has indicated that new union council elections
 
will be held in 1983. Union councils, which cover an area deter
mined by a combination of population and space, are the only
 
directly representative elected bodies in Pakistan's rural areas. 
Town and municipal councils provide equivalent representation ior 
urban residents. District Council menbers are elected by union 
council chairmen and rprovide indirect representation as do the 
provincial councils Which r-ely on a mix of elected and apprCointed 
persons for membership. 

in Punjab and Sind, FAs are posted in terms of union council 
areas. AOs in Sind's T&V districts at least attempt to work with
 
union councils in their areas, attending council meetings and
 
providing membe rs with the products of the agricultural informa
tion service. In Multan Division, Punjab, members of the
 
district councils are represented on the advisory councils to the
 
extension service at the district level 
(EADA).
 

Union and District Council members, tend to be large landotwners. 
Reaching them with information about new targets and cultural 
practices can mean that this information will trickle down to
 
their tenants and to small farmers in the area, especially if 
these members are among the area's "progressive farmers." As is 
pointed out in the social analysis report by Tobias and Tabor,* 
this is often the only way that such information will reach these 
smaller producers who form the majority of the farming 
population. 

'See Cynthia Tobias and Steven R. Tabor, "A Social Soundness
 

Assessment," 
in Part III of this series.
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Union and District Councils hav., the authority to tax -,,ithin 
certain limits, They also raise matching funds for a varieti b.F 
local projects, including public works, that have a positi-ve
impact on agricultural production and marketing, i.e., roads, 
irrigation-related works, bridges, barrages and bunds. 

Increasingly, I ocal revenue jeneration and e'xpenditure will be
 
the responsibility of these local bodieS undar the new Sixth Five 
Year Plan. They will thus continue to play an important role on 
the local scene and, eventuallIy, might be able to sponsor some 
innovations in the funding of extension services. Ultimately,
bxtension workers could, in time, become partially responsible to 
local councils or, at a nfinimuai, council members might become 
involved in evaluating the performance of FAs and their programs.
This is one way in which extension night become r,.ore aware of and 
responsive to farmers' needs and priorities. 

At present, however, council members, like other large land
owners, are often able to arrogate to themselves the majority of 
available services, both from extension and the Cooperatives

Department, as well as from council projects. Ways in which
 
these kinds of abuses can be avoided were the subject o one
 
session at a recent international seminar on Management for Rural 
Development in Pakistan, held by the Pakistan Academy for Rural
 
Development., Peshawar. 
 This is receiving some attention -From the
 
Ministry of Local Government and Rural Development (LGRD), whose
 
local staff are responsible for the smooth functioning 
 of the
 
councils. (The role of LGRD staff is, unfortunately, similar to
 
that of Cooperatives Department staff--it is both supervisory and
 
regulatory.)
 

Thus, it would be unwise for a donor-sponsored oilseeds project
 
to go too far in loading additional responsibilities on the
 
already thinly-stretched management capacity of the local bodies
 
and the ministry. However, the models provided by Punjab 
and
 
Sind, as noted here, should be encouraged and expanded to areas
 
where they have not yet been tried.
 

5. Linkaae to GCP
 

Current linkage to the GCP is almost nonexistent in many
 
areas of Pakistan. The Ghee Corporation does not recognize

extension's educational role as impbrtant. Extension feels that 
GCP small-farm crop pick up is undependable and price incentives
 
are not easily modified. A donor funded oilseeds project cannot
 
and should not be expected to correct such a situation but, if
 
implemented, should show awareness of the problem. 
To a consid
erable degree, GCP is attempting (with very few personnel) to
 
preempt the role of the extension service. As a provider of seed
 
and marketer of produce it possesses strong leverage with the
 
farmer.
 

It is important, as stated earlier, that agriculture have an
 
effective extension service, but only 
one. Therefore, the
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Department *+ Agriculture should develop a monitoring and coordi
nating capability which will encourage and assist private enter
prize tb provide oilspeds to farmers. It is also suggested that
 
the re!earch departmerts be held responsible for identifying the 
best varieties, and o-tension be responsible for providing infor

-ation on cultural practices to the 4armer. In essence, this 
recommendation would confine the GCP role to processing and 
marketing o- edible oils and assign responsi'bilities for produc
tion to Departments of Agriculture Xf accepted, this concept 
would require specific training for AOs and FAs in agricultural
 
eonamics and marketing of oilseed crops. 

Extension; cervice staf-C as already indicated, need training on
 
the potential role of oilseed crops in the farming system. They 
also need to be aiven the mearZ to communicate readily the prob-
lems farmers have with traditional and nontraditional oilseed 
crops to the GCP field agronomists and the Procurement Division. 
Farm management and enterprise analysis information is needed on 
a national basis and should be a part of any such training 
program. 

GENERAL RECOMMENDATIONS
 

1. 	 Training
 

Sustained, in-service training is required for effective
 
functioning of any extension service. An oilseeds project should
 
include support to enable the provincial extension services to
 
conduct specific on-going training programs related to oilseed
 
production. Specifically, it is recommended that the project
 
support the personnel of Agricultural Training Industries (ATIs)
 
by adding a training officer for oilseeds to the staff of each
 
ATI. A sufficient operating and travel budget should be added to
 
permit training AOs and FAs at the district level.
 

2. 	 U4pcrauina all Extension positions
 
and Provide Career Incentives
 

Field assistants (FAs) should be hired initially at Grade 9, 
with automatic upgrade to Grade 11 after two years of satisfac
tory performance. Based on performance, participation in in
service training and seniority, FAs should gradually be upgraded 
to Grade 17 through the creation of a series of intermediate 
grades. There should also be soie incentive for agricultural 
officers (AOs) to climb above entry levels and a grade promotion 
for extension officers assigned as instructors at the ATIs. but 
only 	if they prove effective as extEnsion staff trainers.
 

The present system in all provinces of Pakistan provides little,
 
if any, incentive to extension workers to perform well. The
 
salary scales are an open invitation to develop other means of
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providin foar une's failyp laad to ,avoritism toward Ra g 
landtwners and di. couragt outst.#nding younq people froi consider
ing - r -ers in extensior. 

Tr RV _ i r4 1'a xtp~n!ii F eld Staff 

Lack of -3aentral l1cation -from which to work is a siost 
serious 1i mitation Until this is corrected, FA% cannot be 
expected to p~rorm at ¢ive lelevels. Bicycles ghould be 
provided to :s at government: xpinse, and motorcycles to AO. 
Mileage payments -toA hould b& prompt and dependab!e and full, 
daily allow inces should be provded to FAs and Aft when they ara 
away from home. 

Progress is taking plP.ce in the T&V dintricts, althoLgh An most 
instances it appears that appropriate hiuse/office siti .election 
within the village has been sacriFiced in efforts to acquire free 
land. Many FA offices are located on big farr. Others are away
frovi the village and in some villages are poorly ioiatd, Thnse 
factors in the Pakistan culture result in FA familien r-efuing-to 
iove, even though the facilities are superior to their current 
homes., ites should be purchased in appropriate locations within 
the village. 

4. Imp-C e_ xtension-Research Las 

a. GOP funding could be provided to support one oilseeds 
SSMS from the research department who would be a..igned to one of 
the ARFs operated by Extension in Sind and Punjab. A project 
should assign and fund one expatriate to provide leadership and 
coordination. Travel to a foreign country should be provided to 
gain first-hand knowledge of joint research/extension activities. 
Similar travel should be provided for AOs stationed at the ARIs. 

b. Post an M.Sc.-traine.' AO at each of the ARIs to provide
 
more direct linkage irom research to ext-ension. Under an oil
seeds project, the assigned AO could and should be supported for
 
specialization in oilseeds research ar'- information flow to
 
extension. One expatriate should be assigned in each province
 
for the first -two years to provide counterpart training, general
 
support and enhance linkages. (This recommendation could be
 
carried out in Punjab, Sind and NWFP.) The expatriates should
 
have field experience as r'ountry extension directors or as area
 
(multi-county) agronomists.
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5u Involve icul ural Unij, sities 
to a Greater Exterp. jn E':tension raini'nm 

Encourage the agriuLdtura! universities to participate in 
developing curricula For thl ATIs and supervise examinations so 
that cclIleg credit might be awarded (at least for some. of the 
ATI course o,ork). This would not only initiate a dialoque
betweein universities and ATIs, but also could provide at least 
scnmie chanc: for outstanding FAs to become eligible for eventual 
enrollment in ain agricultural university. This wou].d require a 
change in pc'iicy to permit high performing FAs who posted high
scar'es in actredited ATI courses to enroll in the agricultural
universities. They should then be allowed to carry forward any
college credits attained at the ATI so they might earn a B.Sc. 
degree and eventually achieve appointment as agricultural offi
cers (AOs). The cuPrent, zlosed system in regard to upward 
mobility and educational opportunity is -,-rosidered inconsistent 
with providing maximum benefits both to the society as well as 
individualso 

Additionally., the model provided by the NWFP Extension Service,
 
which allows AOs to accumulate earned leave and then pursue 
M.Sc.-level coui=se work at the Peshawar Agricult'iral University, 
could be amended in NWFP and other provinces - s follows: 

a. 	 Having completed the two-year ATI training course, top 
performing FAs could, after three years' outstanding 
service in the field, be permitted to enroll for G.Sc.
level training at their local agricultural universi-
ties. Enrollment would be on an experimental basis. 
Scholarship f'inds and/or stipends could be provided by 
the Extension s;ervice for these FAs to spend at least 
one year at a time at the univer-sity--wil h the next 
year in service in the fields--uitil a B.Sc. is ob
tained. Some arrangement might be sought with the 
university to give credit for some of the time spent in 
service in the field, if particulIa practical activi
ties were carried out and reported on in addition to 
the FA's usual duties. Professorial monitoring visits 
to the FA's field areas would be desirable. 

b. AOs with B.Sc. degrees could, as in NWFP, go on for 
M.Sc.-level training at their local agricultural uni
versities, but with their Extension Service providing a 
partial stipend or placing them on half pay while they 
are at the university. Again, a one-year-on, one-year
off approach could be taken, and academic credit could 
be given for special applied research carried out by
the M.Sc. candidate while he is in service in the off
year. The thesis topic would be researched while the
 
AO is in his second off-year--that is, back on -the
 
job--as has already been done by AOs taking M.Sc.
 
degrees at Tando Jam in Sind. An oilseeds project
 
should provide opportunity for overseas training for a
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limoited number of these individuals- probably no more 
than one per province per year. 

6. Stren theA icultura In'f Dtion Services 

An-y futurt., oil:weeds project should support a communications 
specialist in each oi: the provincial agricultural in+ormation 
services and scoek reamsignment of information services to the 
Office of the Secretary oi Agriculture. Such specialists should 
not only help publish bulletins on oilseed crops but train others 
in information and audiovisual media. The information services 
currently provide about the only linkage between research and 
extension; they must be expanded and develop more comprehensive 
activities if they are to serve extension offectively. 

7. Reconsider Rotation Policies for Field-Level Extension Staff
 

The practice for rotating AOs every three years should be 
modified to a minimum of five years. There is some modification
 
of this rigid policy in Sind and NWFP, but apparently not in
 
parts of Punjab. AOs working under such a rapid rotation just 
begin to become fully conversant with the agriculture and people
 
of an area when they are moved. Some rotation is desirable, but
 
not at such frequently intervals.
 

8. Strenqthen Applied Research
 

At both ARIs and ARFs, there should be applied research in
 
sheep, goat and poultry production to find more effective ways to
 
use meal and other oilseed processing by-products. Existing
 
research in animal nutrition is very weak. 

9. Improve Credit Availability for Oilseed Production
 

Credit for seed for nontraditional oilseed ri-ops should be
 
provided by the normal credit-granting institutions--the ADBP and
 
the Cooperative Eanks--rather than by GCP. Extension agents can
 
and should assist Cooperatives Department staff in assessing
 
short-term requirements and in referring small farmers to Cooper
atives agents. Cooperatives need to be more responsive to exten
sion recommendations. Some attempt should be made to set up new
 
oilseeds production and marketing cooperatives--the latter as an
 
attempt to overcome the current marketing problems of small
 
producers of nontraditional oilseed =rops.
 

10. Use Cooperatives to Improve Extension Coverage for Jilseeds
 

Cooperatives Department staff should attend seminars on
 
oilseeds promotion, including the rudiments of production and
 
marketing, so they can inform society memberF of the
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possibilities. Extension 
agents could then follow-up with more
 
detailed infiormation for interested 
farmers. By coordinating

their work with Cooperatives, farmers could be contacted 
 in
 
groups rather than as individuals.,
 

11. 	 Involve Local Bodies to Advise Extensi onannd
 
Re,.Lay. w Iformation to Represented Farmers
 

District Councils should be represented on extension 
advisory councils at the district level in all provinces, and 
Union Councils should be used to disseminate agricultural infor
mativr, at the local level. Union and District Cuncils could thus 
be used as ,a channel for getting fa-mers' expressed needs and 
priorities to the attention of policy makers in the provincial
agricultural departments through their field staff. The councils 
could also disseminate information from the top down. 

Seminars and Field days should be held for the staff of the Local 
Government and Rural Development Ministry, along with those of
 
the Cooperatives Department. These meetings should cover prior
ity 
 issues and information about traditional and nontraditional
 
oilseed crops. as well 
as results of adaptive research and other
 
extension messages. This is a way of helping 
the Extension 
Service attain better coverage rather than duplicate the exten
sion function. Policies which lead ARs to grant the "safest"
 
loans for their own protection should be re-examined.
 

12. 	 Strengthen the Agricultural Statistics
 
Section of Extension Services
 

Agricultural statistics officers who have some salary 
bene
fits above their same-grade peers who are horticulturalists or
 
plant protection specialists, should be given control over their
 
existing separate budget allocation. They must also be provided

with requisite vehicles and funds for interviews and yield
 
measurement. Further,, consideration should be given to providing

microcomputer facilities for the statistical service which could
 
vastly increase efficiency, reduce overhead costs and assist 
 in
 
preparing data for setting and verifying government crop targets.

The present situation militates against any reasonable planning

and evaluation in the area of traditional and nontraditional
 
oilseeds production and marketing despite a proposal to begin 
an
 
"objective survey" including 18 crops in 
1983.
 

13. 	 Increase Farm Manaqement Orientation
 
of the Extension Services 

Despite 
some attention in the ATI training curricula, FAs
 
learn little about enterprise anlaysis. farming systemsp farm
 
.management and/or agricultural economics. Similarly, B.Sc.-level
 
AOs tend to know little about these crucial topics. These (
 
are 
 therefore limited to discrete, technical and often mutually
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contradictory recommendations, and to supervisory duties for
which they have never been trained. Such limitations in techni
cal information are particularly :important whare nontraditional 
oilseeds are to be introduced either on marginal, formerly fallow
land, on waterlogged and saline fields, or as a second crop
following major field crops such as rice, cotton or wheat. It is 
also critical for improvement in the production of traditional 
oilseed crops--rape and mustard--which are often intercropped, as 
with vegetables or pulses, or allowed to grow as weeds in grain

fields. Data to support this suggestion must be developed as
 
part of a program of management and economic data collection. 

A rather small variety of biological changer are introduced from 
research. Therefore, cultural practices, cr pping patterns and
improvements in farm management are key technologies for exten
sion staff to transfer to farmers over the short and medium term. 
It is in these areas that FAs and AOs are 
least well prepared.

Appropriate changes in ATI and B.Sc. curricula, as Well as revi
sions in content of Agricultural Information Service Bulletins
 
and multi-media presentations, would help meet this need, 
 as
 
would purposeful recruitment of more M.Sc.-level AOs specializing
 
in agricultural economics.
 

14. Utilize Female Personnel
 

Encourge further experimentation with female field 
assis
tants and AOs. There is an experimental program in Punjab where 
female FAs are working at the tehsil level--either directly under
 
their Extra Assistant Director of Agriculture (EADA) or seconded
 
to the Social Welfare Department. NWFP's extension service is
 
interested in putting its existing female AOs to work 
 in the
 
field rather than in the lab. Tando Jam in Sind will be admit
ting female B.Sc. students for the first time this year.
 

Most senior extension personnel indicated that:
 

(a) women play a key role in agricultural production;
 

(b) male extension agents cannot approach women;
 

(c) women field assistants and/or AOs would be useful in
 
extending information on farm practices, home economics
 
and safety measures for pesticide use to women involved
 
in the sector; and
 

(d) despite some real or 
imagined cultural inhibitions,
 
women extension personnel could do a good job at the 
field level. 

Some senior personnel indicated that under Village Aid 
(a donor
sponsored program) women Community Development (CD) workers had
 
had excellent success, 
 including home economics at the village

level, and that extension should either return to 
 its former
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policy of including home economics and nutrition (in some pro
vinces) or institute such a policy for the first time. 

During discussion with the Director Ganpral, 
 Extension, NWFPv 
the hope was expressed that both present ,nd future donor
supported oilseeds projects could provide stimulus for reinsti
tuting admission of women to the Agriculture University at 
Peshawar. 
 This would provide more qualified women agriculture

graduates 
to work at the field level--both in extension and in
 
research.
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1. Training 

The recommendation on the training of FAs was based on a
 
synthesis of suggestions (and, to some extent, objections) from
 
various persons interviewed. The premises underlying the recom
mendations are:
 

1. 	 that F~s need incentives and motivation in order to do
 
a better job; and
 

2. 	 that further training and educational opportunities
 
may. if properly handled and linked to promotional 
opportunities, provide such incentives as well av en
hance the FA's outreach/extension capability. 

At present, FAs are recruited after ten years of schooling--they
 
are "matriculants." They are then given two years' training at
 
an Agriculture Training Institute. This training primarily in
cludes "scientific" (biology, soil science, agronomy. horticul
ture) training along with some fragmentary exposure to marketing,
 
institutional and sociological issues and economics. Experienced
 
informants indicated that exposure to the latter fields is quite
 
sparse and is less useful and thorough than a glance at the 
cutrriculum micht lead one to believe. 

After the two-year training period, the FA is posted to the field
 
at Grade 5. He then has no opportunity for further formal train
ing nor the ability either to pass an FSc exam which would mean
 
that he has finished the equivalent of a "college" course, or to
 
enroll at an agricultu-al university. In Pakistan, course work
 
for such exams can be pursued privately, but this does not seem
 
to be done by FAs, with the exception of the Lady Field Assis
tants in Punjab who are doing FA exams of their own (not to be
 
confused with "FA" as in field assistant).
 

The recommendation suggests that ATIs be linked to the more usual
 
educational system to the extent that course work at ATIs be
 
counted as part of the requirement for college completion--the
 
FSc. In order to achieve this, it is probable that additional
 
required courses would have to be offered at the ATIs--Pakistani
 
and Islamiat particularly--where these are not already offered,
 
as well as English and Urdu. These four courses are required for
 
all college graduates. Further requirements vary given whether
 
the FSc student is pre-medicine, pre-engineering, or other, e.g.,
 
arts. There is no pre-agriculture course curriculum. Pre-agri
culture students follow the pre-medicine course plan.
 

It used to be possible in agriculture, as opposed to other sub
jects, to enter the agriculture colleges (then universities)
 
after matriculation if exam marks were good enough, and then to
 
spend either four years to obtain a BSc degree or five years for
 
a BSc (Honors) degree. This is no longer true. In some cases
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students whu have taken two years of the pre-engineering Ff:c 
exam, but who are not admitt'-ed to the engineering universities, 
enter 
 the agriculture universities and then spend either two 
or 
three furthor years to obtain their agriculture degrees. 

The 	 recommendation further implies that there should be some 
linkage between the A'ris and the agriculture universities which
is presently not thv case. The ATI teaching staff are neither
 
recruited from university faculties. nur 
are they given any
teacher training or substantive aou-se work at the university
level no matter howi old their derees may be. Exttension educa
tion departments at agriculture univarsities hav so far not 
provided any short courses or refresher coursetz; for ATI staff or 
other extension staff. Rather, they appear- to be restricted-
where they are operative at al!--to providing coures for 
teachers in other .ields. 

University faculty members might be asked to give at least some 
of the courses at the agriculture universities. A further possi
bility is providing some university-level courses at the ATIs for 
experienced FAs and AOs iii fields they have had little exposure
to, 	 such as farm management and agricultural economics. This 
would help the extension services to maintain a hold on in
service training for extension so that such training would not 
become even more thecretical than it already is, as would likely
be the case if the job of curriculum development and supervision 
were given over to the universities. If agreement cannot be
reached with the agricultural universities, the possibility of 
using the open university might be explored. 

The objections raised about this recommendation when -discussed
 
with university and agriculture department staff 
were:
 

1. 	 The university faculty and administrators were afraid
 
that letting FAs into the universities would water- down
 
qual ity--presumably of the student body and of the
 
courses.
 

2. 	 If 
 FAs were allowed to believe that ATI training made
 
them equivalent to FSc-holders, they wotild then mili
tate 
for job and educational eligibility beyond their
 
competence 
and rights. (A similar situation in the
 
technical schools 
was cited as having created many
 
problems.)
 

Nevertheless, thore is a serious need to improve the training of
FAs and to provide them with further educational opportunities
during the course of their careers. A number of extension staff 
in all provinces visited indicated that even if this means that a
 
number of FAs will utlimately leave the extension 
 service for
 
better jobs and "greener pastures," they will still be working in
 
Pakistan and in agriculture, thereby losing nothing.
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RegardinG the training of AOss the same sort of lo-jic applies-
better trained ADs can and will leave the exten~in service, 
especially as the private sector increases its activities in the 
agriculture sector. 

A related sub-recomendation mkght be to end th-e policy in Punjab 
and pa-ticularly in Sind, of recruiting who have gone 
straight through the agriculture universities trom the BSc to the 
MSc without any intervering practical experience. There is gen

eral consensus that this university training is extremely theo
retical, that it relies prim 'arily on rote learning and that the 

degree-holder needs at least one year of proctical field experi
ence in servi.e before he is useful. A bettr policy woutld be to 
recruit BSc or BSc (Honors)-ho'.dnrs as AOs. placing *-hem, in the 
field and then, based on per-frrmance, selecting the best r ~c
level training in line with recommendations in the preceding 
Watts-Megan paper.
 

II. 	 Conditions of Sew-vice 

Admittedly, the conditions of service of extensiAon workers 
provide dizincentiver to good work and job satisfaction. How
ever, the picture is not quite so bleak as tri. previous discus
sion and recommendations might suggest. That is, even F s, and 
especially AOs, through the system of annual increments, wind up
 
eventually being paid significantly more than their grade level
 
would indicate. Yet the matter of grade, in addition to actual
 
pay, 	 is apparently significant. If one is a "gazetted" officer--
Grade 17 and above--there are at least some benefits that are not
 
available to Grades 16 and below--particularly .he right to a
 
vehicle (other than a motrorcycle), a telephone and training at
 
one of the NIPAs or other management training institutes. Grade
 
20 officers and above have the right to further benefits, includ
ing servants, cars and free utilities. Thus, if an AO remains at
 
rade 17. even if his salary eventually goes Lip, unless he 
achieves higher and higher grade status he will not be eligible
 
for these remunerative benefits higher social status and eligi
bility for higher positions in the service. (There are, however,
7 

cases in which one is promoted to a more responsible position but 
is maintained in the same grade.) 

The Watts-Morton recommendation also refers to the importance of 
mobility--the availability of transport. A recommendation that
 

should be considered in an oilseeds project to provide vehicles 
without discriminatory allocation and to save extension service 
money is as follows: 

1. 	 Bicycles, motorcycles and four-wheel drive vehicles
 

should be provided to extension agents and administra

tors 	on a hire-purchase basis. The officer pays back 
the rost of the vehicle over time, enabling the service
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to purchase another vehicle. If an officer retires or 
is transferred he should be able to continue to pay off 
the cost of the vehicle and take it with him. Given 
the average life of vehicles, a new one would probably 
have to be purchased for his successor in any case. 

2. In addition, the officer should be given a certain 
amount for maintenance and for travel allowance at a 
flat rate established as an average for the duties of 
that category of officer, e.g., 500 rupees a month. 
Out of this the officer might hire a driver if he 
needed or w.anted one. In this way, at least two things 
will be accomplished, (a) the extension service would 
not be responsible for maintaini, a fleet of drivers 
as well as of vehicles and (b) officers would be 
encouraged to drive themselves. Additionally, time, 
morale and money would be saved by eliminating tech
nical assistance and maintenance bills. In the present 
circLAmstances, there is usually at least a gap of a 
month or two before any of these bills are paid. Fre
quently they are never paid in full; sometimes, they 
are carried over from one fiscal year to another. 

III. Linkages with Local Bodies 

It is recommended to use district council members as part of
 
an advisory council to the extension service at the district
 
level. This is done in many parts of Punjab. Eventually, AOs
 
and FAs might become responsible to the union and district coun
cils in their areas of operation. Further discussion with exten
sion administrators after the Watts-Morton report was written led
 
to the conclusion that this is probably more feasible and feas
ible at an earlier time than was originally thought. Since FAs
 
are posted at the union council level in three provinces--and it
 
was recommended that they be rotated later and less often--the 
conditions are already there to make an experiment in this 
direction. 

There are a number of subcommittees of union arid district coun
cils, including those in charge of family welfare and income
generating activities. It seems quite possible that some of the 
union councils with more advanced management skills could estab
lish agriculture committees which could then be a point of 
concerted contact with FAs and/or AOs. Something like this 
appears to happen in some of the T&V districts, at least in Sind. 

Since there is very little evaluation of extension staff, some 
evaluative and monitoring inputs by farmers themselves, instead 
of or in addition to the T&V approach, would probably be quite 
useful. Such evaluations would have to be forwarded to the 
officer with the right to recommend promotion (or demotion) of 
the evaluated individual. If this kind of approach were taken, a 

193
 



further recommendation would be that the extension agent assigned
 
to a union council area, or preferably to a villag, would under
take a benchmark survey so that was his
whoever evaluating 
progress would have something to go on. The agent would also be 
required to keep a record of progress on the part of each farmer 
he works with and then record his own activities as well (this is
 
a version of the diary in the T&V system). Together, these
 
activities would provide the basis for evaluation.
 

At present, except for tho T&V districts,, there are really few 
criteria for evaluation except the extent to which overall crop

production in the agent"s area increases. As administrators
 
admit, this is hardl,, a fair criterion ;ince there are so many

variables that 
are beyond the agent's control. For evaluation of
 
this kind to be worthwhile, there has to be a resulting benefit
 
to the agent if his evaluation is positive--training opportuni
ties, salary increments or grade promotion.
 

There is presently little opportunity for merit proiotion. How
ever, some possibilities exist and these could be enhanced 
and
 
extended. Similarly, sven a regional extension director cannot
 
demote or dismiss an 
officer serving under him. He can, appar
ently, recommend that such a person be transferred to another
 
region and he can transfer people within the area over which he
 
has supervision, but he cannot hire or fire. While is
it 

unlikely that such powers will be decentralized even to the
 
regional level, some encouragement should be provided by the
 
concerned donors in this direction, but with a more positive

approach to promotion in terms of meritorious performance.
 

IV. 	 Linkages with the Private Sector
 

The Watts-Morton report says relatively little about private

sector options in extension. nor does it 
say much about relations
 
between the public sector extension service and private organiza
tions in the agriculture sector. There are several things that
 
might be said.
 

1. 	 In terms of linkages between extension and the GCP. the
 
report suggests that GCP should get out of the 
exten
sion business as well as out of the crop-lifting

business. Howeverq since it is not a marketing report,

it does not include suggested options for marketing.
 
Certainly, the extension service should not be in 
 the
 
business of lifting crops and should, 
as is noted. stay
 
out of the input supply business which is now tapering
 
off. However, the extension service might have 
some
 
involvement in marketing by identifying suitable com
mission agents or shopkeepers who could be licensed to
 
procure oilseeds, especially from small farmers. In
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realit', , ks is alraoy happening, and fairmers who 
have some rapport with extension ngents are seeking 
their help in preesuring the GCP as well ns local 
buyers to help them sell their nontr-aditional o Ilseed 
crops,.
 

2. 	 ALts at field level (district level) should carry out 
tirnely surveys of the availability and demand for in
puts and should then infor. the .viate input suppliers 
of their findings. From obse"iv.;:zxn are perhaps 
underempioyed Asome of the time, j" ut they could Well 
become overemployed iF they did all they were. supposed 
to do.
 

As are., meanhile not taken very se-miously and from 
observation, the private sector agents of pesticide and 
fertilizer firms are to some extent competing with the 
AOs 	 and certainly with the FAs. This is particularly 
true where these agercy-owners are themselves medium to 
large-scale farmers. People come to them for agricul
tural advice apart from that which relates strictly to 
the inputs they ari- arketing. 

At the time of an interview with a medium-scale farmer 
in NWFP who represent a pesticide firm locally, there 

were 12 farrners waiting to talk t; him about input 
needs, crop diseases and cultural practices, generally. 
One of these had tried to talk to his local FA who had 
turned him down flat, and then had come 12 miles to 
town to talk to the FA's supervisor, the EADA, who gave 
the same response. Finally, he came to this agency
owning farmer who treated him courtec,usly, listened to
 

his problems (cut--worms on onions), made sure that he
 

did 	 not have any further related proble-. and sent him 
away with (apparently) the appropriate insecticide.
 

The farmer was quite vocal in pointing out how much of 
a difference there was between this treatment and that
 

he had received from the extension service. The agri

cultural and research staff at this interview
 

concurred.
 

3. 	 Discussions about the use of pesticides with extension 
administrators suggested serious health and safety 

problems. These extension officials were symnpathetic 
to the idea of using lady field assistants te extend 

information campaigns to housewives and women involved 
in field agriculture about dangers associated with 

pesticide use. In NWFP, the representative of a 

pharmaceutical firm which is marketing pesticides 

through private agency-holders was asked what he 

thought about having firms like his carry out this 
task. His first response was that such a program was a 

good idea, but this was immediately followed by the
 

suggestion that the public sector extension service
 
should do the job since they had the staff and the
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fund , while his firm was new in this business. This 
was not an atypical responne. 

The response of large farmers who do not need credit 
that they want credit for seed and for inputn in order 
to try out nontraditio.nal oilseed crops was not 
unusull. Most people interviewed thought that the old 
seed for -eed exchange form of credit, was preferable to 
the current GCP credit pnAicy f r seed, ind also 
pointed out thiat credit fc)r tseid was not as useful as 
credit for other related inpu.ts would br. The extent 
to which in",tcst-fres Islamiic" credit can or should 
be offerea by private sector companies, along with 
ex tersion services, s5hould be Further explor ed, 
especially with regard to the adoption and expansion of 
nontraditional oilseed crops. 

V. Credit 

The Watts-PMorgan report makes certain points about the non
availability of credit for in:puts through the institutional 
lenders for small iarmers and tenants. Since that was written, 
further interviewing has indicated that this is indeed a problem. 
In the MuItan region, however, there is appa -ently a new program 
to make shart-tern, seasonal loans to some tenants through the 
Agricultural Development Bank of Pakistan <ADBP) if two guaran
tors are jnade available for tho tenant. Whether or not this 
program is specific to this region or mop qenreval was not 
determined.
 

Meanwhile, further interviewing also estblisihed that in many 
cases, especially in NWFP, but also in othar provinass, tenants 
do decide what to plant, including nontraditional .- ops like 
oilseeds. This is particularly true where large landowners Zre 
involved -nd where holdings are fragmented. The owner simply 
cannot supervise all his tenants and does not seek tc do so. He 
lets the tenant decide what to plant and hopes that he getIwill 
adequate rent or an adequate share of the crop. increcasingly, 
owners prefer cash rent to shares of the crop and this may pre
sent increasing difficulties to cash-poor tenants and small 
farmers who rent some land and owi some. This, in turn, will 
probably lead to more credit needs on their parlt. Owners who 
encourage cash rent rather than sharecropping and do not super
vise are unlikely to pay for a share of the required inputs for 
tenants' fields, although this has been the norm 
in the recent
 
past where shares were involved. 



VI. Women in Extension
 

It should be stressed that there is a role for 
women in
extension in Pakitn, Lhat it is not limited to hame economics
arid that ttie involvement of women in agriculture at the field
level is not by any means limited to Purjab. Women have a considerable amount o-i influence on decision making abcut new risk
adoption, especially where extra outlays for labor are concerned, 
as is often the case with nontraditional oilseeds. They alsomake decisions about home oil/ghee con.u~mption which I-as implica
tions for realated deci-nions about oilseed crops.
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I. Methodology 

Very little information is readily available on the coopera
tive movement in Pakistan. Field trips to three of the four
 
provinces were arranged for collecting data on the cooperative
 
movement in general and cooperative agricultural credit in
 
particular. Appointments were made with individuals at various 
levels of the movement. Provincial registrars, joint registrars.
 
provincial banks for cooperatives, branch cooperative banks,
 
cooperative societies and coopera-ive training colleges were
 
called on to ascertain their level of cooperative knowledge and
 
training. Particular attention was paid to cooperative credit
 
societies because they are the sole source of institutional,
 
short-term agricultural credit for their members.
 

Various observations, problems, solutions and recommendations
 
were discussed with the Bank for Cooperatives and Cooperative
 
Department personnel on an informal basis to make certain the
 
proposed report would be accurate and either concur with current
 
GOP policy or have a reasonable assurance of gaining GOP 
acceptance.
 

II. Cooptratives in General
 

Punjab Province contains the vast majority of cooperative
 
activity. In that Province, according to the latest statistics,
 
there are 36,469 agricultural and 4,767 non-agricultural socie
ties. Total membership is 1,918,134. A mathematical calculation
 
tcils us that the average size of an agricultural society is 39
 
members, which is far too small to be economically viable. Dis
cussions with key departmental personnel reveal that they are
 
aware that perhaps as many as one-half of the agricultural socie
ties could be liquidated if economic viability were the only
 
consideration. It is readily admitted that the optimal size of
 
membership is probably between 200 and 300.
 

Having the above numbers to deal with creates a myriad of staff
ing problems in the Province, which contains about 50v000,000
 
people. The Cooperative Department field staff at the district
 
level and below includes 27 registrars at distr ct level, 80
 
assistant registrars at tehsil headquarters and 295 inspectors 
supervising 19100 sub-inspectorz who are located at the union 
council level. The grass roots responsibility for cooperative 
education and supervision is at the sub-inspector level. Simple 
division then indicates that each sub-inspector is responsible
for 33 primary cooperatives, a Herculean task for someone with 
the lowest pay scale in the civil service and who lacks any means 
of transportation. 
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I1. Cooperative Agricultural Credit 

Cooperative Credit Societies have two main sources of credit
 
available to their members. The societies' own funds are derived 
from a two percent commission, savings and surpluses. These 
funds may be advanced for productive or consumptive purposes.
 
Gold and silver may be used for collateral as well as real
 
estate. 
borrowed funds are obtained from the Provincial Coopera
tive Banks through their branch banking system. The Provincial 
Cooperative Banks, on guarantee from the Provincial Administra
tion, obtain funds from the Federal Bank for Cooperatives whose 
funds in turn are derived from the Etate Bank of Pakistan. 

Prior to December 1976, credit societies were cooperative banks.
 
It was wisejy decided to consolidate the cooperative banking
 
system and the Federal Bank for Cooperatives Act, 1977, created 
the present system and eliminated the use of societies as banks. 

As an example of the magnitude of the banking system, Punjab 
Province can be used. The Provincial Bank for Cooperatives
 
maintains 141 branches and has approximately 25,000 affiliated 
societies, 16,000 of which are participating credit societies. 
Their staff for the headquarters and branches numbers about 
1,000. During the winter (rabi) cropping season, Rs. 729,000,000
 
($57,000,000) was extended as in-kind credit. Their loan repay
ment rate of 95 percent attests to their current ability to 
collect these loans. ' This repayment rate, however, is not 
indicative of the repayment rate in the country as a whole. 
Perhaps as much as 80 percent of the total cciperative business 
is conducted in Punjab, so its importance in the movement should 
not be minimized. If a person is inclined to build on strength, 
Punjab is where the foundation has been laid. 

IV. Cooperative Banking
 

The existing cooperative banking system provides an ade
quate, dependable source of short-term, production credit to 
members of registered cooperative societies. Non-members can 
reportedly borrow fr-om the Agricultural Development Bank or from 
commercial sources. The adequacy or dependability of these 
sources was not investigated. 

Cooperative loan funds flow as follows:
 

1. Members apply to their societies for loans.
 

'See Appendix I for five-year loan chart.
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2. Societier, apply to the Provincial Cooporative &n.nks 
through their branches.
 

3. 	 Provincial Cooperative Danks bulk loan applications and 
request -Funds from the Federal Bank +or Cooperative. 

4. 	 Funds for the Federal Bank for Caoperatives come from 
the State Bank of Pakistan.
 

Guarantees are made by the farmers themselves through pledging of 
real estate and/or gold as security and through the provision of 
two sureties or co-signers. The society itself must guarantee
the bank loan' the provincial government guarantees the loan at 
the provincial bank level. Despite all these guaranteesp not one 
instance was found where the guarantors had been forced to make 
payment on a defaulted loan. Many cases were -found where loans 
were extended for up to three years to avoid categorization as
 
"defaulted" loans. Contrary to experience 
in other deveaoping 
countries, it appears that the most successful loan collection 
program occ'urs when loans are granted to farmers who 	 own 12.5 
acres or less and use family labor.
 

V. 	 Credit Decision Making 

The authority for granting, supervising and collecting loans 
appears to be severely fragmented. One of the fundamentals of 
credit issuance is not being followed in most instances. This 
4undamental is that the individual or body that is responsible
for borrower selection must also be the same individual or body 
-that is responsible for loan collection.
 

No clear policy on the process of borrower selection using simple

criteria was found. These criteria should include 
the three
 
basic requirements of successful lending. These basic require
ments, in order of importance, are as follows:
 

1. 	 Character. Someone with intimate knowledge of the
 
individual borrower must be able to determine if that
 
individual borrower wants to repay the loan. His inte
grity must be impeccable and he must feel morally
 
responsible for the orderly repayment of the debt as
 
contracted
 

2. 	 Capacity. The borrower must be gi.Lle to repay the debt. 
Loans cannot be made to raise a farmier to subsistence
 
level. It is only after subsistence level has been
 
reached that successful agricultural lending can occur.
 
Successful agricultural lending can be defined as
 
follows:
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The productive capacity ,of tho borrower 
muut be increas.d to a point where sur
plus income for improvement or savings 
are created aftmr payments for ordinary 
living expenaeiz, oerzating costs and 
reti rem;nt f principal andtn interest 
h*v&v currud. 

3. CaGlrnrl. Thi i is the loast important of the three 
basic requiroeit.. Lozn cllection using collateral 
in neither dv,.irable nor practical in most cases. If 
proper attention has been paid to nunbers one and twO, 
the use of number three does not arise. 

During the course of field study, civil s.rvants of all levels, 
management committees, boards of directors and naciety members 
were intervieued to ascertain their feelings regarding borrower 
Selection. Many different 'views were expresmed, some of them 
worthwhile and other quite harmful to the success of the coopera
tive credit program. The most dangerous view is that anyone 
belonging to a cooperative society has the right to receive a 
loan arid if it is not repaid, you can rely on the collateral for 
collection. The most sensible attitude toward lending appears to 
be at the grass roots where management committees (loan commit
tees) readily admit that there are some members who should not 
receive loans because 'they are not good people (character aiss
mnt) or they are not good farmers (capacity to repay is
 
limited).
 

Being judged by a committee of your peers or, in some cases, 
superiors creates problem.s for all parties. It would appear that 
in Pakistan very few of these decisions not to land are handled
 
at primary society level. The reeponsibility for loan denial is
 
passed upwards in the lending bureaucracy with the expectation
 
that "someone else" will recognize the bad loan and deny the
 
application.
 

Theoretically, borrower selection and loan collection responsi
bility lies with the management committee of the credit society.
 
Generakly speaking, these committee, are untrained in this deci
sion making process and have no hard and fast rules, regulations 
or instructions as to how their task is to be successfully
 
accomplished.
 

VI. Cooperative Training Collae
 

Cooperative training colleges in Faisalabads :iyderabad and
 
Peshawar were visited. Special attention was paid to the physi
cal facilitii.s, qualifications of instructors and quality of
 
instruction, in addition, the curriculumg teaching technique and
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availability of 
resource materials and textbooks were assessed.
 

The most in-depth study of 
the cooperative college 
6ystem was
undertaken at Faisalabad which serves Punjab Province. 
There are
13 teaching 
staff members including instructors and lecturers.
They 
can accommodate approximately 150 residential 
 studentz at
one tim;ie in their hostel. The principal has been at the :ollegefor 22 yearsj which is unusual. He was formerly an assistantregistrar 
and deputy registrar. The instructors and 
 lecturers
have been ri.cruited from the field and have had ho special training in methodology or technique. Staff morale appears to be low;largely be7cause no incentives or allowances are provided. Beingposted to 
 the college is considered to be something 
 less than

desirable. 

The various residential class compositions are as follows:
 

in Assistant registrars/inspectors (7 months) 

2. Sub-inspectors/sub-inspectoresses 
t6 months)
 

3. Accounts clerks (5 months) 

4. Managers/assistant managers 

Course syllabi include: cooperative law, general law, bookkeepingp principles 
and practices of cooperation, business management, ac-ounting', 
 community development and economics and
 
banking.
 

Students 
attending the assistant registrar, inspector and
inspector courses are civil sub
servants. 
 The majority of the managers, 
assistant managers and clerks are recruited from the move

ment itself.
 

In addition to the residential courses, the principal is alsoresponsible for the education of officers and members of cooperative soietie. Educational inspectors and educational assistants conduct one to six-day courses at the societies on avolunta-y attendane baisiL , Given the number of societies, it ishi hly unlike-ly that his field educatio-n ppogran has had muchimpact on the coperative education level in the pri-ary societi en. All departental field staf-f should become the educationalarm o' the move.mrit. instructing committee members and ordinaryfembers in the c~ur e of regulartheir visits. 

Whil e thfeI Cot rsL. of st-iy akppears to b. academically sound, thereare shartcominis in the area o f credit issuance. The basicprinciples of borrower selecticon and loan collection are nottaught, nor is reference made to the necessary ingredient ofagricultural e>:tension advice as a neans of insuring a dynamic
credit program.
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All three of the cooperative college libraries that were visited
 
were in need of help. Most had not received any new books or 
periodicals in the last several years and storage cupboards were
 
locked. There is genuine interest in upgrading library facili-'
 
ties. Text and reference books would greatly benefit the
 
colleges in particular and the movement as a whole.
 

VII. Audit
 

Lack of time prevented any in-depth study af the audit 
system. The cooperative unions (mini-alliances) are provided 
with the audit arm of the movement, but auditors (sub-inspectors) 
are administratively responsible -tothe Cooperati ve Department. 
The societies that were visited all had current audits. Some 
audits were said to be completed in five minutes since there is 
no activity from year to year. Those societies should be
 
discontinued.
 

VII. Conclusions
 

Generally speaking, the cooperative movement in Pakistan 
has been imposed on the rural areas rather than being formed 
spontaneously to satisfy a need for members. Whenever the need 
to implement government policy arose, a new type of cooperative 
was formed. In Punjab, for example, there are 27 different types 
of cooperatives. Undoubtedly, t;!ere is an overlap in membership 
that could be avoided with the Formation of multi-purpose cooper
atives. A move in this direction will probably occur as coopera
tive education and extension programs become mnore sophisticated. 
Di'scontinuance of moribund societies should be encouraged and 
mergers promoted.
 

Staff shortages and lack of transportation for field staff are 
the i.-ain constraints on improving supervision, education and 
audit. Low basic pay scales and a shortage of funds to pay 
allowances seriously afFects staff morale. While in-service 
training is a part of the cooperative colleges' responsibility,
 
only about six percent of the Cooperative Department staff can
 
annually attend courses due to a lack of accommcdation. This 
means that the average empioyee can attend in-service training 
courses only every 1,6 yea.rs, which is inadequate. 

Cooperative credit is the only organized system that can provide 
agricultural inputs on a dependable basis. This system seems to 
be very loosely organized and weakly supervised at all levels. 
Despite its shortcomingsv it is extremely success,ul in some 
geographical areas. The main constraint on achieving general 
success is the borrower selection process. 
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The General Manager of the Federal Sank for Cooperatives statedthat the cooperative lending system handles about 20 percent 
 of
all agricultural credit; 80 percent of 
this is for productlon
credit. 
Adequate loan funds are available from the State Bank ofPakistan 
for the foreseeable future. 
 If the lending mechanism
were streamlined to shorten the pipeline, the resulting efficiencies would free additional funds. As an example, Sind Province
only drew about 30 percent of their approved line of credit dueto delays 
 in the loan approval and guarantee mechanism. When
production credit is required for oilseeds production adequatefunds will be available through the existing cooperative chain to
respond to members' needs. 

During the course of field study, a respectable amount of cooperative literature and publications was obtained. 
 The Cooperative
Societies Act, 
 various model bylaws, annual rports and coopera
tive rules are available.
 

IX. Recommendations
 

Any oilseeds production project must contain a provision for
the extension of "in-kind" credit for the required farm inputs.
It would be highly desirable, if 
not essential, to strengthen the
existing 
 system whereby short-term, agricultural loans are extended to small (12.5 acres or 
less) farmers. The followingrecommendations are made with that objective in mind.
 

1. Agricultural extension 
advice on the growing of the

proposed oilseeds should 
go hand-in-hand with the
issuance of 
in-kind credit to members of 
credit cooperative societies. 
 Prior to the growing season, the

extension agent should meet with the management commit
tee and the board of directors of the society. 
 Cooperative Department staff should also attend. 
Simple loan
packages 
should be developed as a means of estimating
the individual loan requirements of the farmers
hence, the bulk loan requirements of the society. 

and, 

agricultural extension 
The 

agent must make certain that heis not 
involved with borrower selection, nor should any
attempt be made to involve the agent with 
loan
 
collection. 

2. A simple, brief credit manual 
should be written and
made available 
in the vernacular languages. This
manual 
 should contain policy relating to the extension

of credit 
as well as simple instructions on making
sound credit decisions and loan The
documentation. 

manual 
 should be available to all administrative
field staff 
 of the Cooperative Department as well 

and
 
as
the cooperatives themselves. 
 It could be used in coop

erative colleges as 
 the basis for teaching "small
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farmer credit through cooperatives." A skeleton out
line of such a manual appears in Appendix II of this
 
report.
 

3. 	 In the klatts-Morton' paper on agricultural extension,
 
reference is made to the need for support of an
 
expanded agricultural information service. This ser
vice is proposed to be attached to the office of 
 the
 
Secretary of Agriculture at the provincial level.
 

The te-ms of reference for the expatriate and Pakistani
 
staff should be broadened to include a provision for a
 
department within the extension service to produce
 
cooperative films, slides, transparencies, charts,
 
graphs, pamphlets and newsletters. These materials
 
should be distributed by the provincial cooperative
 
unions to cooperative colleges, training institutes,
 
cooperative banks, cooperative societies and depart
mental staff.
 

Currently, cooperative unions are producing a limited
 
amount of education materials but all of the printing 
is done by commercial job printers. The information 
service should utilize the existing translation exper
tise 	of the unions.
 

4. 	 Technical and financial assistance is required to up
date and organize the libraries located at cooperative
 
colleges and some cooperative unions. A survey of the
 
present libraries should be made to determine how much
 
of the existing material is obsolete or not relevant.
 
The short-term consultant conducting this survey should
 
then be in a position to recommend the quantity, type
 
and cost of new publications to update the existing
 
libraries.
 

5. 	 Training aids such a flip charts, overhead projectors,
 
slides, films, projectors and graphs are virtually
 
nonexistent. There is need to supply a limited amount
 
of such hardware together with training on its 
 use.
 
The training should be provided to cooperative college
 
staff by the proposed Agriculture Information Service.
 

6. 	 There has been only minimal contact with cooperative
 
movements outside Asia. It would be extremely advanta
geous to the movement in Pakistan if a limited number
 
of participants from the Cooperat. ve Department could
 
study cooperative movements with emphasis on farmer
 
credit and farmers home administration at cooperative
 

*See Lowell H. Watts and Alice L. Morton, "Policy, Organiza
tion and Management of the Extension Service of Pakistan," in
 
Part III of this series.
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Ci_;a1I rci,! ,it" sr :n-'2 ncz-t tho right pecm~ cbe. 
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support. 

hor~t-erm con.su] tant one month to assess 
coopc.raItiva library and training aids needs. s 10,000 
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Suggent tho rough study o-f farmers home admin
.stration and -farm credit administration at 
Production 
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Table I
 

Coopurative Agric:ultural Credit Advances and Recoveries 
Punjab Prlvi n2 

Croo Year 

Khari 977 
R~bi I j77/78 

Khari f 1979 
Rabi 1978/79 

Kharif 1979 
Rabi 1979/60 

Kharif 1980 
Rabi 1900/81 

Kharif 1981 
Rabi 1981/82 

<harif 1982 

Total loaned through Rabi 


..... Thousnd 
Advanced 


38,698 

51 "80Q 


609000 

1999271 


134l,960 

356,771 


223234 

6590770 


365,301 

759.52@ 


407,3775 


i991/82 = 


Total recovered through Rabi 1981/82 = 


Total percent recovered = 


Rupees----
Recovered 

Percent 
Cgl ectd 

33,264 
50,286 

98.8 
97.1 

50 v866 
1939184 

B4.8 
96.? 

132v773 
349,163 

98.4 
97.9 

215890 
6455070 

96.. 7 
97.8 

3529079 
683,050 

96.4 
89.9 

Not Due --

Rs 2v849y333q000/=
 

Rs 2.710,6259000/= 

.95.1 

Recoveries are continuing and it is projected that a total recov
ery rate of 98 percent will be attained. 
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A', YNX I X
 

Dutlinv for Cradit Manual
 

I, Policy Statement on the Need -or Agricultural Credit
 

I 1. "yp' of rdt
 

Sho.--t --,t,ri,
 
Be : di ut,,-ter'm
 

C. 	 Lrng-ter'm
 

111. 	lm~pact wf Credit 

A. 	 Production
 
S. 	 ConSumpt iv(
 

IV. 	 The Role of the Cooperative Department Staff
 

A, Ad,,hin is'-r&at ian
 

B. 	 operat i(on
C. 	 St at i r:t i cs 

D. 	 Super vJi on 

V. 	 The Role of the Cooperative Bank
 

A. 	 Administration1
 
B. 	 Operation

C. 	 stati sticz;
 

D. 	 Supervision 

VI. 	 Production Credit for Members of Cc:operative Societies
 

A. 	 Duties n:id Responsibilities of the Board of Director's
 
B. 	 Duties &n Responsibilities of the Management Committee 

1. 	 Borrower Selection 

a. 	 Character
 
b. 	 Capacity 
c. 	 Col ateral
 

2. 	 Fund Allocation 
3. 	 Loan Packages
 
4. 	 Loan Supervision
 
5. 	 Loan Collection
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C. Duties and Responsibilities of Society Management 

I. Delegation of Duties 
2. Loans In Kind
 
3. Cazh Loans 
4. Loan .. p-vij.,wt5 . S a i t a e c r t i 

D. Society Record Keapinc/Loan Documentation
 

1. Members Reg i te/ arv Register 
2. Cash Book
 
3. Loon Ledger book 
4. Geri al Ledger
5. Loan Installments FBook
 
6. Maxiakuiu Credit Limit Register 

E. Farmer Loans
 

1. How to be Selected as a Borrower
 

a. Loyalty to the Society 
b. Honesty
 
c. Labor Availability
 
d. Good Health
 
ex Share Capital
 
f. Marketing Aareements 
g. Qualifications for Repeat Loans
 

2. Introduction to Farm Management
 

210
 



o11 

211
 



Edmrd 0. Fryavr Jr.
 

Assistant Professor hnd Agricultural Economist
 
fUniver 9.?o Arkansas
 

Fayetteviv11 ., (-kansa.s
 

Orcgniition and Managen Consultant 

March, 1983
 

212
 



* haU4,si rar-ipr hl wim to d'zarzai -th paetn Thr of. i &diz 

n ,,zud o;g-,mzn tu Inr~ Pynkir;a to zLpihcantkI~Ob, 

Pawi s .ani: wi havros~to loktiad I ang-estabi i shed ol 

muatra,&of-s Cottosed ri90psee/muta anf qrhecttndvttd 

cr-Ot d'n tiun S ivkr-s G'xPTC1eo wrllpu t not ot in h 

I ozi c re tc,~ ~ic 

Th~beprdc-A on n P&otan~ 0irI and .' DO ill beo 
Sin eitanty1 C~e -1d;b t J.zi1 aioi thtar ti .cr TR,nq 
Krgbnalu and pn-~cracLes wthe wtirv raen supy n 

vfarieties.ins.Th 

- oLan i platsb rnor- mar t of rbu~u te the~~dadi

ehorati~oniiat so in proni1 tt-nSit 

Pakistan musi utAiz---Ase -- 6Cr wsit za~tort---- in1 --
sons re canP1c til.xEd neasonll fvajo 1s04a and_ 

rice l.and.
 

The ost .0is crp28 z-Sf
 

41we rmiin te foi bscos ro213s santnit 

http:vfarieties.ins.Th


Th t*"a acrciaze projectiont by thc Sha crpxrcsttcn o'~f 
rakLvta"n (OW)2 for the thrms cripjW in 2;i=%'tak &c".Wntffed to 

ony7. pun-cert ctf the9 land ptic atM W~ hoOAI a 

Sunfloir-

SfoteaQ 

- The oilwwd prnmztion program~ obtjectives are *vcrxinq, 
but oilI pra-®hctiua targets 1are not likely~? to be orhieva 
baised zmi on~ tho ruut3 fr thcs f'irst four ywars. Tho~ 
SUCCOiS5 W4 theri prog'ram dapends an the' combined Marrts Of 
tha pmllit ad!M priatelOSe}cvre. 

Thc~ cuarre~ntly unain and qrowing demand by thm poultry 
industry fatr &SUPPA>s of quality vegetable 

-

dkiPendable, pro
tein mus at. ardabie prices uuzy do core~ to stimul.ate the 
prafuctl1 v of alternativ e oilIseed cropis in tho~ shcrt run 
thIanL any Whzr miangle facinr now an the horixtcr. 

Sooo 	exam~ples o'f private snertor initiatives: 

I. 	 A poul try producer contracted with ifarc#&rz for 600 
acrmz of soybeans planted in January and February, 
1903, in the Punjab and is negotiating with sol~vent 
prncensurs for tool proceusing to obtain meal. Oil 
will be produced an a resul t of a demand for qua i ty 
proitein meal. 

2. 	 solven~t procesar in thny Punjab m~ay start sunflower 
prcrmotivn in aempetition with OCPS 

Ile advantagems er vana~ of each of the Wk seed crops in 
relativn to the objective to increase vegetable oil production 
and to makeo the bast us* of available resources in Pakistan will 
be MitYne&i 

Critorilz 

1. 	 Estazblished cropp vmrsus a now crop. A now crop requires 
great e'ffort in introduction, variety selections research, 
education, extension, msarket development, price safety net 
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aind additional *q!Uipsrhnt -for- orowtirng, harvesting Or 
processing. With an *atabX i :heJ crop thesi-u factors are 
so~e hat in pAace and sim ily need i;.prover7,innt. 

2. 	 Is it ao niZ.-saed or a prcoteins seed? Is the Valuc2 of the 
extractabile cQ!i grnxre than that of iard' vicuthe frsoil vursa? 
Prcxgravne to i ncreuvso v'egetable a;1~cdprz 4 .'d tziOn i nvol vine 
higher oil pricas tmauld have a greater &ffefct np prurL~ctico
of high oil content oilseeds th-rn on prote.in :4s 

3. 	 How Ffuch 0.11 Wi12 IOne acre of lcznd produce? Wilro theJvre i~s
ia~loI w lind t hat caion bt used for- incr eiiasr.ld a iI aid prnduc
tiing it nay be difficult to attract enough land to sharply 
narrow to,oil gpo 

4. 	 Is thwVe a demand for the by--produ:ts of vecetcibln: oil 
production, i.e. , lint, hu!is, cake or ml tal? Tue or mcore 
products ar, produced when oileeds are processed. A dmand 
for by-products lowers the cost burden on the oil portion of 
the seed.
 

5. 	 Does Pakistan now have efficient crushfing capacity for the 
oilseed? H.ow murh? Any ailseed that will stimulate the 
utilization of uku.sed solvent capacity for the maximum pro
ductinn of vegetable oil, provided solvent extraction is 
cost--effective, is favorable. 

6. 	 0il quality concerns health-related issues and the a6rount of
 
processing which affects the ultimate cost of 
the ohl.
 

Cottonseed
 

In 1981/82 
 there were about five million acres of cotton in 
Pakistan. Cc 'onsed productionrs about 1.5 million tons, of 
which about 1.25 ni- ion tonis weru ,r-urshd, producing aboiut I 
million tons; tA cottonssead cakes nd 154) thousand tons of crude 
cottonseed oi l. Cfttans ed currentl y accounts for about 60 por
cent of the vegetable oil and a;out 90 percent oi the high
proteain cake and o-eal produced in Pakistan. This makes cotton
seed, by far, the most important oilseed in Pakistan today. 

The Government of Pakistan (00?) controls the price of cotton 
lint and cottonseed oil. Thia prices of cottonsed cake and meal 
are not controlled by the GOP and are thus allowed to seek their 
own level in the market. Alc;ng &it v wheat rice and sugar ane, 
cotton is one of Pakistan's high-priority crops, second only to 
wheat in acreage. 

Farmers are free to sell seed cotton cottonto gins for whatever 
price they can receive. After ginning, the lint is sold theto 
GOP at a set price. The cottonseed is sold by the ginner to 
oilseed crushers at free market prices. crusher re-The sells 
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fined 	 oil to the GCP at a fixed price of Rn 267S92 per 40 kg and 
is free to sell tho cake and tmeal at whatev~r price he can. Ire 
Matrch, 19V0hest prices wrore Rs~ 71 p~r"40 kg~ for cakV andi F~ 9C 
por 40 kq -§cr 

The UGP contLit the priritt arw s & lace mrnottao actreag and 
crop inputs anh, vei tke-r, th r! ~duction of cotton by setting the 
price and :i, 3i Zi the lit cotton at the qin. T It)Cyo 
world hrd. curr c y pricc? for Cotton is now i.mw than tho Ieter
nal 	 rupcn p',ri,,ethtt3it ;Aiaitcttc ipr 'il 
gaifnng foereign cI.r 

Tho deprescd world vaqn-tabrt pricis s rncwproucttathdA the 
inrtc~rnciA oil price soQ the SLIPAa~ is irndirectiyV, hftin -the 

cotamsedCropthoh oil p,.urchasvs, but without t of the 
gamiri in egnreir'xcada that kink brings 

Cott anottnz Wils ikely rea ain ti'ie most ieportnt srource of ve e 
tarlemA oil iO Pakistan, but there is little grouth potential under 

L. 	 Cotton is 131ve-,ry we-1 oestabl ished crop in Pakistan which i s 
nrot I i hieIYto iec..line in pru';uh uction in ttiw, narz. -ftnre 

cottoreel-Nd to stidn a.I produtction o isi not ik 'el to 

2. 	 Thc,n2A-ictdiaarkat tie the hih oil 
ex pe I j~r a I-LiAnt ant! h2Ulls. 

teet sa 	 fare content, 

3,. 	 P isa?-AC ai ~arn. th nur n :wsary tu'-~s Equipment 
prrice'rS ';' otA-t u sseed an!td 7i.5 ':t 2aa doubIe the c.aproac it y 
rvqWured'. 

4. 	 Cottzwlseeia a.l xis a hiJ-~rl yproduct that daf s not 
ropuitrea real' deal c-P refiig.' 

DiPsdvantac~ 

2c.dandr Av ai. 
t henP an' oil crqp, The armrreceLvvt3nn y- cboaUQtP eict k 
percent Of hire iFKttcaa.S 4rvm t'." Valuie tht V ad ~R S'ne' 
r:aoft:cLU Foar t h i -, is r-&TAn~h, contL an w:efmnbo 0 i ! pz-ISVory:,o is 
unre.sponsiv e d1Lngj=ae thi: price of 'el 

1I 	 Coat ton i s p ri;:ia ril a i ntI crap, 7c a cakI<e crop- nd 

to in 	 %f 

2. 	 It takes abocut -WI racres &-F Cotton, to '4o cro (e ton 
rcott'-On eoCd To i ncrease c ottoans d oiI rodu:con in 
Paki stan by 200v0OO tons,40to areage- wo'uldit no -to 
i.ncrease 266 percent, from%five fmillion to 13 million -Acrtm:, 
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. It takes about five tons of solvent capacity to produce onta
 
to" of c-rude cottonsaed oil. To incrpasv ~ccr~o oil
 
production by 200,0f00 tona -nu.ld req.uire An additional
 

1 0O~c0Otuns of -Qwvt;nt capacityq an inr rcof about 400
 

4.. It is unlikely that cott onseed will be pooess i n solvent 
plants since there s a very low demand -or tht', low oil 

ran' cottonuiead moal produced by iiwl49veat A~cto.so 
lcwig as cit ~ s crusherd ire local zupi1r Pnkistan 
-Ii 1 1ose appro:ti s..tely one-third th&- e:.tractabl, oil in 
cottonseed. In 190118/2, this wa% about 500000tv~ of oil. 

The proceest rn cost & expeller plants is lesr than hca { that o; 
solvent plants and the dif.ernnce is nc-t uverceme. by increasz 
oil producti n in solvent plants at current oil pri. s. 

Cottonseerd oi I is largely a by-product Of the production of 
cotton lint, the crp wat, beand cotton 9 i.keTt will controlled 
in the national interest o,& stan0 rtt.empto to improve 
e,.traction oki oil frrgi exstinq £pAiI ofrto~edwl ot 
likely he cost-justified i...s. elt th.t cottcnsnid oil will 
not p3. ay a fbaj or r Iein r -rwi 4the girowing oil gap) i n 
Pakistan. The -OPSh ld vi e- any :xtra ccttonsed oil produced 
as "bonus" oil production and ;Zhu'uld look to other cilseeds to 
close the oil gap.
 

Rapeseed
 

In each of the last three years there has been about 1,0009000 
acres of rapeseed and mustard (hereafter ref-erred to as rapzs.ed) 
in Pa istan,. This is down from the early 1970's levei of about 
1,300,000 acres. While acreage has beun CrAfig, yield.s have 
been steadily incrreasinq from about 465 pounds ,per acre in the 
early 1970's to their present level of about 530 Pounds:. In 
1981/2, about 241., 000 tons: of rapeseed ,.crr2 produced. Froum 
this, about 75,000 tons of ra;eseed il and 160,00C tons- of 
rapeseed cake were produced. Rapescsed r il accounts fr al most 
one-third the t:tal vegetable oil prducttcn in Pakistn and 
about t"---sevetth that of cvAkc' and Vfleal R' es:d is thno:ecand 
most i u~crt ant oil sLeed in Pakistan today. 

The GOUF As not involved in the production ,"arketing or pricing 
of raptr- i or its nruducts. Faric,.&rs are r to sell rApeseed 
to anybody ct any price. and they seal primntwilr i1y C0 I Oral kohlus 
and c ,ix 1,-ro n eariy 193 t.he price of rapis&eed wrs about Rs 
120 os"r .40 kg. The kohlus and ixpellez'rs arv also eree to sell 
rapes-eud oil and 7.,-k to anybody at any pri ce. Some sel! iAl and 
mTie.1 to ~ 'O&A ~ ,~~ irn tur-n, Gqel!, to rt:ailvrs r 

In early 19S3., h- crushers were receiving about rts 320 per 40 kg 
ior nilk and about Ns 55 per 40 kg for, cake. Some kohIu and 
eXpellers sell oil and cake directly to the consumer. The cake 
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sells far about Rs 60 per 40 kq. There was a wikdr riagj of price 
quotations for,oil sold in this manner--from Rs 320.to R.r- 560 per 
40 !<qs. To compete with other oil products, raprs=:,-d vil isprobably selling in the Rs 450 to Rs 550 per 40 1,g rnqj. 

Crude rapeseeld oil has a strong flavor +o 
willing to pay a. premium. Th. cake is u!sed 
some is de-oil.d by the solvent industry--,'ut 
each of the last three years. A stiall quantity 

which petle are 
, liw Ln : feed and 

O000 tons for 
of meal produced 

by de-oiling is used by the poultry industry, while ihe rest is
 
exported.
 

Advantagai.s 

1. 	 Rapeseed is an eastblished crop. 

2. 	 It is an "oil" crop with about 75 percent of its value 
coming froarl th oil. 

3. 	 There is an established markat for the cake, although it 
does sell at much lower prices than cottonsreed cake. 

4. .Equipment currently exists in Pakistan to cru!sh rapeseed. 

S. 	 Rapeseed does not requii-e much solvent capacity to produce I 
t.n 	of oil--abomt 2.5 tons of pre-press capacity and about 
1.7 tons of solvent capa_:ity. 

Di sad rant a . 

1. 	 Rapeseed cinly produces about 160 pounds of oil per acre due
 
to its low yields and the fact it is crushed by kohlus and 
expel lers 

2. 	 While there is a market for the cake, there is only a small 
ma'iket for the moal produced by the solvent industry and the 
dfimand is not expected to increase. 

3. 	 Almost all. rapesied is being crushed by expellers and 
kchlu, and only about 80 percent of the extractable oil is 
being r~jcovred. There is every indication that rapeseed 
will continue to be crushed in this cost-effective mrnner, 
resulting in the lcss of 15,000 to 20,000 tons of oil 
annual y 

4.. 	 Because of the erucic acid content, rapeseed oil is con
sidered a health hazard in other parts of the world. 
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Rapeseed oi l production can be increased by increasing either 
crop production or the ariount of oil ex-tr acted. To increase crop
production, 
 the GOP could provide +armoi-- with the new Canola 
(oil which contains no eruic acid). varieties of rapeseed,
provide fertilizer and other inputs or !?E.,tablish some type of
def-iciency paymewnt or price floor for rvpeseed. To increase the 
amount of oil extracted.., rapeseed could be,processed by pre-press
solvent plants rather than kohAus and evpellers. 

It is fect 'rhat providing farmer. tdith the new Canola variety is
-:he only proapising aption. Thi.; should increase rapvseed oil
production and provid.. a beter quality oil 4or human health and 
an, improved source oi protein meal. Rapeseed is here to stay.
The oil is a preferred product and will be in greater demand than 
the cake.
 

The crop receivas very little GOP attention and operates in a
free nar- et. This is good. However. effort should be made to 
increase the yield of rape!eed oil per acre. Because of the lack
 

r
of a maryet -o rapeseed meal, it is highly unlikely that rape
seed will bi processed in solvent pl ants, so Pakistan will

continue to lase about 20 pe-rcent of potential rapeseed oil
production. IVY rapeed yields are incr-eased with the new Canola 
varieties, rapeseed oil production could probably increase and
 
evrentually surpass cottonseed oil 
production. While its produc
tion may increase in the future it 
is felt that rapeseed will not
be one of the oilseeds which will significantly narrow the oil 
gap-

Groundnuts
 

The zcreage of groundnut has been up and down 
since 1973, and
 
yields have actually declined since the early 
197C's (average

1,445 kg/ha), compared with the past three years 
(average 1,229
 
kg/ha).
 

According to the Foreign Agriculture Service (F'AS), about 60
 
percent 
of this small crop has been processed for oil and meal
 
during the 
past ten years and none is reported as consumed for
food use. This is contrary to discussions in Pakistan during
which it was reported that most of the crop is consumed directly
 
as food. It is reliably reported that 
 some groundnuts are

crushed 
in the home with stones to produce enough oil for very

special Pakistani dishes.
 

The crop is grown in Sind, Punjab and Northwest Frontier (NWFP)

Provinces. In NWFP is it intercropped with wheat.
 

Groundnut is a 
free market commodity and is frequently contracted
 
with shellers who pack the shelled nuts for the retail trade.
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Advantanqs 

1. 	 Groundnut is an established c-op.
 

2. 	 It is an oilseed crop and the meal is of high quality. 

3,. 	 The oil commands a premium price. 

Pre-press solVint cia.pacity is avail-able to extract the oil from 
the shelled nut. 

i. -rivodnut u,,,as a pear--quality planting seed and no research
is being ,o iv;pe it 

2. 	 Harvsting pr'b4r o suitable harvestinr machines have 

been 	 i rd hoes; are uPd to unearth the nuts. 

°3. 	 The cro _isG ; both in st.erane aId in the 

4. 	 No suitable deporticating equipient hao been developed -for
jit.. 

5. 	 The presence of aflatoxin is a severe drawback to the use cf 
groundntut as human food, as well as an animal f,-ed. 

Pakistan will 	 other oilseeds to close oil
have 	to look to the 
gap-

Sunf 	 ower 

It is hard to estimate the sunflower acreage and production in 
Pakistan, The GCP is promoting sunflower pi-oductian and says 
44,000 acres were planted with 36,000 acres harvested in 1981/82.
This amounts to about a 20 perccnt abandonment of planted acreage
which is attributed to hail and otner problems. Froa this 36,000 
acres, GCP procured 6,500 tons. Another 25 percent was added for 
the sunflower GCP did not procure and roughly 8,100 tons was 
calculated for 1961/82 production. It is felt this is the best 
reasonable estimate available 4or 1981/82 p-cductioct. 

Yields for 1981/82 were about 500 pounds per acre if 36,000 acres
 
were actually harvested. If less acreage were harvested, yields
 
would be higher. Actual yields are important because sunflowers 
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caLd Inac r np.rtant UrC of oil P a i: .r en ifcommercial prmduction ver.%to . proFit itb. veo: anoe yieldswould have to be hi.gh'er hain 50 puids per . : aunflower i 5 
to be a SrCSsfut oilt 'eed Crv'# 

The. GCF hc cid ,. :uorf I ower is r, oil eIed crop w-6that Wihelp nar'row the til gIap in Pakistan. Since 1978, it has beenpromoting the z:rop by. providinci farriers with seed -ind techniC Iinfor-kation and piurchaslig the crop at the farm- gate, thus savingthe farmer transportation and octroil charges This rorcgrain hasbeen at least partlz succssul since produwtion has inareased-From rjout 200~ -or,teore the beginning of the program in 1976to its t IievcoiIz,.F about 8, !0 tos. GCP is importing tt,%ahybrid var'i of in .one from the U . and one fromAustra I a. Whi I GCPn extension program sho;ws fome productionincrease, there oe r eal orrcblefiis with the procurement program.About 25 percent c. the crop was not procured by 6C? This
atigate came f-roai GCP and was supported by the nhservations of a 

mveober of a donor" oilseed projec:t. 

The sunfloer procurement price for 1982/83 has been set by GCPat Rs 140 per kg. Ater GCP collects t-e seed, it contrac"s wit ha solvent plant to crush for oil and meal. Most of the 19l/8.2crop was crushed by Solvex in Multan at Rs 15 per 40 kg. Theagreement %,,ih Solvex called for- GCP to receive 350 kg of oil,420 kg of meal and 190 kg of hulls for every, 1,000 kg of(. seedcrushed. Experience elsewhere indicate6 SC.vex should hav-a pro-duced about 400 kg --f oil per ton of seed crushEd. Had GCP taken350 kg per ton, it would have left Solvex with 50 kg of oil per 
tor. 

In terms of oil shortag,,. this situation is not reIliy a problemsince the 'ji l was produced and consumed in Pakistan. it isanother indication, however", that oil does slip past CF The450 kg of meal per ton of seed GCP required in itF a-ementSolvex does pose a problem 
with 

for Pa istans oil, I ow-fiber (10percent) meal containing 44 percent protein. if lysines 
is addedto thias mea.l, it is an excellent source of vweetable protein in
poultry rati.ons. Unfortundtely, 
 a ton of s.i--lfcwer cntains Qnlyabout 300 kq r4 this quality ]Jov-.iiber meal, not 420 as specifiedby GCIP What GCP received was meal with 35 percent prote n andabout 15 percent fiber., While this meal is not as good as itcould be, it is the best vegetable protein currently produced in

Pakistan and usIEd in poultry ration!A2 

'A toll charge on products when they moVe into the villageor community where they will be sold or processed. 

0In all fairness to Solvex, it V,a living up to the agreement with GCP when it produced this 
meal 

meal which contains 300 kg ofand 120 kg of hulls. The company does not have the properequipment to properly de-hull the sunflower seed. 
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This sunftlower meal is selling o.nly for about the same price as 
cottonseed meal due to its high fiber and low protein content. 
With lcwer -fiber and more proteirt, it should sell for a much 
higher price in Pakistan. As the price of quality sunflower meal 
increases,, the price of sunflower soed can also increase. The 
low price o4 sunfluwer meuI is keping down the price of sun
flower- seed which, in turn, is discouragivig sunflower production. 

i- the quality improves and the price of the meal increases, 
sunflower production should also increase. 

Advantages 

1. 	 Sunflower seed is primarily an "oil" crop since about two
thirns of its value comes from oil. 

2. 	 It has the potential to produce the highest oil yield per 
acre in Pakistan. Wlith current sunflower yields of about 
500 pounds per z,:re, sunflower produces about 200 pounds of 
oil per acre. 1f sunilower yields increase to 800 pounds 
per acre (;about two-thirds of current U.S. yields), sun
flower wnuld produce 320 pounds of oil per acre. 

3. 	 If sunflower meal is properly processed, it has a ready
 
market in the poultry feed industry.
 

4. 	 Sunflower requires the least solvent capacity per ton of oil
 
extracted of any major oilseed or potential oilseed. To
 
produce one tcn of oil requires 1.8 tons of pre-press
 
capacity and one ton of solvent capacity. 

5. 	 Sunflower- will most likely be crushed by solvent plants due 
to the potential demand for the meal produced by solvent
 
2-xracLion and the lack of a demand for the cake from expel
lers. This m,.ans that Pakistan should benefit from all the 
extractable oil in sunflower. 

6. 	 Sunflower oil is of a very high quality requiring little 
ref i n i ng., 

Di sadvantaqes 

1. 	 Sunflower is a new crop which must be introduced.
 

2. 	 Pakistan does not have the de-hulling equipment to produce a
 
low-fiber, high-protein meal.
 

3. 	 There may be six million acres of fallow land on which
 
sunflower can be grown. However, this acreage can only
 
support 1.5 million acres of sunflower in any given year if
 
farmers in Paksitan adopt a rotation system similar to the
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ones 	adoptrd ty farr r's in other countries. Farmers in the 
U.S. ,gnrri-..LN row sunflower in only one out of every four 
yearn Qn a-,e land.
 

4. 	 While the sunflower meal produced by Solvex is the best 
Eurce of vegetable protein in Pakistan tozlay the igh
fiber content and the mold reported in some samples have 
given this lot of meal a bad reputation in the poultry 
industry. 

The rapidly growing poultry industry's demand for quality pro
tein--supplied most efficiently by solvent extr
action--may create
 
more oil in the near 
term 	than any other single factor.
 

The GCP has an ambitious program to increase acreage of sun
flowers from perhaps 44,000 acres in 1981/82 with yields of 
less
 
than 50C pounds/acre; to 100,000 acres in 1993/84 with a 
yield of
 
740 pounds/acre; and to 250,000 acres 
in 1987/88 with a yield of
 
905 pounds/acre.
 

Sunflower production should be encouraged because the crop offers
 
the greatest potential for increased vegetable oil 
production in
 
Pakistan. 
The present GCP prrmotion program could be streamlined
 
and made more effective and the private sector should be 
encour
aged to play a more prominent role in producing, processing and
 
marketing sunf lowers.
 

Soybeans
 

It was very difficult to estimate the acreage and production of
 
soybeans for the 1981/82 crop. 
 It is known that some were grown

in the Punjab and in the Swat Valley of 
 NWFP. Estimates were
 
heard 
to be as high as 8,000 acres. GCP reports purchases of
 
only 713 tons, which is probably much less than the actual 
 pro
duction figure as 
is the situation with sunflower.
 

There are reports of small, experimental plots yielding as much
 
as 1.5 tons per acre in Swat. This is roughly twice the average

farm yield in the U.S. 
 The average farm yield in Pakistan was
 
probably 
 less than 500 pounds per acre. This was the reported
 
yield for the 1978/79 crop.
 

The GCP is also promoting soybeans as a potential source of
 
additional oil, 
but with much less effort than with sunflower due
 
to the relatively low oil content of soybeans. GCP has imported
 
some 	U.S. varieties and is trying to determine which will perform

best in Pakistan. Milliams appears to be the most 
popular at
 
this time. While first-year results for most varieties were very

encouraging, some difficulty was encountered during the second
 
year. 
 Seed stored in the extremely high temperatures of Sind and
 
Punjab had very low germination rates the second 
year. In
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addition~, repo tn were Ojeard of Problems With the nvoatlarit,
Which has beer a additional drawback. 

1. 	 Soybeans have a 
shcrt growing season and can utilize land
 
now -fallraw batwt',ag- the planting of wheat and that of cottan. 

2. 	 Soybeans tend to loosen th* 
soil and yield improveents have 
ber rapnrted in cu.s following saybeans. 

3. 	 Soybo!an5 are recognizocd primarily as a quality protein crop'
however-, the oil yield per acr is over i29 kq, compared 
with about 57 kg/acre for cotton in tha U.S. 

4. 	 There is a ready market for the meal in the growing poultry

feed industry. Five- thousand tons were imported rec'stly
from the U.S. lor about $400 per ton, and there is addi
tional inter-esi: at $330 per ton CIF Karachi duties paid. 

5. 	 Soybeann can be procssed at existing expeller and solvent
 
plants,.
 

6. 	 Soybean c i is of good quality... and domestic refiners are 
+ailiar with the imported prcducts. 

Disadvantagies 

1. 	 The soybean crop must be introduced.
 

2. 	 P&ckistan does nnt have de-hulling equipment to produce 
a
 
high-protein, low-fiber soybean meal that would greatly
 
increase feed efficiencies in the poultry industry.
 

3. 	 Soybeans may be processed at expeller plants for 
the cake
 
and contribute very little toward filling the oil gap.
 

4. 	 Planting seed germination will be a problem in high
the 

temperature areas of Punjab and Sind. 
 Planting seed might

have to be "roduced and held in the cooler NWFP.
 

Understandably, GCP has *a less ambitious program for soybeans
than for sunflowers or safflowers because soy is not primarily an 
oil crop. The GCP program goes from 8,000 acres in 1982/83 with 
yields of probably less than 500 pounds/acre;" to 25,000 acres in 
1983/84 with yields of 735 pounds/acre (12.25 bushels); and to 
75,000 acres in 1983/84 with yields of 943 pounds/acre (15.72
bushels). The yields per acre apparently are based ori minimum
 
inputs. The crop may not be profitable at these low yields.
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Snyeati cultivation shoul~d be er nuraged the crop Mptqy
prof itLb]y uti1Ize land that is falloaw dur"ng a short qroi 
seo and P-dd oil to il the qap. Soybeans may i r t W d tth 
sunhr~wcrs and other rrps with a possible benkicii-d ffwczi art 
the MUc.Cet ing crop. 

Pakls, w.111-.ahave to depend on any now oiI seed crop that can be 
grown on .asnrially fallow land to help fill. the oil gap. 

Saff IOlo-

It is hard to estimate safflower acreage ar.d production in 
Pal istan. The GCP purchased 1,307 tons of szed in 1981/82v but 
it is not kiow hot-t many acre- this represents. 

The 	GCP is proaotinq s fiocer as an oilseed crop that will help 
narrow the ol gap, and the promotion progra is similar to that 
of the sunflower program 

The GCP program appears very optimistic based on 1981/82
 
performance:
 

1981/82 1982/83 1986/S7
 

Target acres 40,000 60,000 150,000 

Planted acres 22,000 ? ? 

Production (tons) ? 13,333 39,990 

Yield/acre Number Targeted ? 490 588 

Procured (tons) 1,307 ? ? 

Support Price (Rs) 120/40 ka 

Advantages
 

1. 	 Safflower is an oilseed crop since most of the value of the
 
crop is derived from oil.
 

2. 	 The oil is of high quality.
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1. 	 Although saff.wer has been groen in this part of thr torld 
-;or ce turies, it still muzt be'described a a new crop that 
must be introduced. 

2. 	 Spiny varieties are very difficult to harvest. Spines 
varipties have lIcer yizld.s and 3wr oil content. 

3. 	 At l~t a 120-day growing season is required which re
stricts planting between some tuimer ar-cps. 

4. 	 Heal is of low quality. 

Solvent: Not Dcorticated 	 Deorticat~d 

Protein (Z) 22 42
 
Fiber (M) 37 15
 

The GCP should support sa loMwr culitivtion because it is a high 
oil content craop and several crops wi.ll be required to help close 
the oil gap. 

The Oilseed Promotim Program
 

There is little encouragement from the outlook for increased 
vegetable oil production from the traditional oilseed sources
cottonseed, rapeseed and groundnut. Pakistan must depend on the 
production of new oilseed crops to prevent the oil gap from 
growing. The success of these new oilseed crops---sunflower, 
soybean and s a-lower---is in the qational interest and will 
depend in large m.easure on the effectiveness of a program to 
promote increased production. Promotion of these new oilseed 
crops was started in 1978 with the GCP in charge. Four years 
after the prograca was started, the results reported are as 
follows: 

Target Area Sown Achieve- Lb./Acre 
Year Crop. (Acres) (Acres) ment (M) Tons* Sown* 

1981/ Sunflower 45,000 44,200 98.2 6,473 323 
1982 Soybean 15,000 q_'000 53.3 713 197 

Safflower 40,000 22,,000 55.0 1,307 131 
TOTAL 100,000 74,200 74.2 8,493 252 

(Averygnm 

*Procurement by GCP.
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It is known that all the oilseeds produced were not purchased. 
Some were retained for seed and even some sunflower seed ws 
crushed at kohlus. Some seed was never collected from farmers 
participating in the program. 

Expressing the quantity of setd purchased in terms of potential 
oil, 	utilizing the most efficient solvent extraction gethod. 

Tons Crude Oil Yield (M) -. .L 

Sunflower 6,473 .0.1 	 2c 596
 
Soybeans 	 713 18.3 
 130
 
Safflower 1,307 36.9 492
 

8_ 37.8 Z_7
 

(The actual oil recovery was less because some of the seed 
was
 
crushed by expellers. )
 

Production Constraints as Listed by GCP
 

1. 	 Seed Quality. High-yielding varieties adapted to local 
conditiois are not available. Sunflower and soybean plant
ing seed stored during the summer months in high tempera
tures vr-im'nate poorly. Spineless varieties of safflower 
are low yielding, of lowi oil content and require a longer 
growing season. 

2. 	 Utilization of By-Products. Sunflower and safflower meal
 
are not accepted. Ca!-e disposal becomes a problem if the
 
seeds are processed by e.ellers.
 

3. 	 Threshing. Farmers have abandoned fields of spiny variety
 
safflower due to harvesting difficulty, even though the
 
yield was higher.
 

4. 	 Unsuitable Seeding Equipment, Seed bed preparation is not
 
adequate and seed depth is uneven.
 

5. 	 Bird Damage. Sunflower seeds are relished by parrots.
 

These are 
serious problems that must be overcome and have been
 
dealt with in other countries with some success. For example,
 
India addressed the germination problem by providing air-condi
tioned storage for seed beans during summer months.
 

There is a demand by Pakistan's growing poultry industry for
 
improved sources of vegetable protein meal. If properly pro
cessed, sunflower and soybean meal will command a premium over
 
expeller cake for poultry feed.
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fotiL~'The fir, tniaJ. cr tht A-lefA Program, ims a.ently ba.Qd on imporlt 2 tti i '.riX n th: ,ivf.- yar paricad.
tile GCP Prj-CiZ a ofi ofm )il wito~ta ton be& Produced 

-4 a resul t of~ the, proga 'oi I) rar I oI Cast i rgCA i mocits 

Rs 67 700/,on:
 

compared with a cozt of abia~t fe iIIx o 

Year Sunf lower SipfffI wrl r 

1983/84 11.76 4,26 1.33 17,35 
1984/65 15.51 6.21 2.01 
 23.73
 

i3-a5/86 19.59 0.41 2.76 
 30.76
 
1986/87 27.43 
 10. 0 3.88 42.11
 
1987/09 35.1)2 .5.! @ 5.13 56. 63Y 

_ 110.21 45,.26 15.1 170.508 

If the objectives to produce oil ara met, the following quanti
ties of meal will be produced: 

--------------------- 1,000 tons of meal ----------------
Year Sunf I ower Saf f I ower Soybeans Total
 

1983/84 14.11 
 6.58 6.16 
 26.85
 
1984/85 18.62 9.92 
 8.97 37.51
 
19e5/86 23.51 
 13.60 12.15 49.26
 
1986/87 32.92 
 19.16 15.60 
 67.68
 
1987/88 43.11 23.35 22.51 90.97
 

132.27 74 62 
 65.39 272.23
 

The oilseed promotion program should have more private sector 
involvement. There is apparently sonin private involvementsector 
in seed breeding, but no input by the mixed faed industry or by
the a -seed processing industry--the two with the most to gain if
the ogram is to succeed--could be found. The solvent extrac
tion plants are operating at less than half their capacity in

Pakistan and at least one is dormant. It would seem that some of
these plants would welcome the opportunity to participate in 
programs to increase the utilization of unused capacity.
 

If a safety net price for oi! were established by GCP and the 
processor were free to sell the oil and the meal on the open
market, he would have a strong financial incentive to promote the 
crop and to perform the milling function in the most efficient 
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The~ term s~d~comi3plex" rafers to thos-e is '~'-tu involvcdi n th, pdtin, pt-ucrssing and di!.t-ijn of oIlz*ed and
the.ir pr, ts The 1'vau of this pt rr w-illJ be: oa v --rffi-kt st-uct ,*, ~ ,;-, (irure-a r how ,',c of 

A - of the oi , o is attached to i is{-a'-e thereuatirnships between the variouS SeCtcOrs. The %ew, v'ziA: ran ba%- in three segments. The upper portion stp hepr,he ,zjorsourre- for oilseds and their productsii, :irpurterr a ,ki .toni'rtlers,, Th-t, middle port I-n represents the procostinj .tctr..
crushers, r.finer: and feed aibil2s. The bottom por'tion r ,prsthe tin :tions o major oducts resulting in part from oi~l'.eedinput.s. In the domestic narket these products are edible oil,eIiat and sioap, and for the export market they are de-oilc, rice
bran and de-oiled rapesed inl.
 

The remainder of the paper discusses the sources, proarssing andfinal products of oilseeds in Pakistan. Each section will (1)briefly describe a sec-tor, (2) discuss its relationshtp 'to theother sectors and the relationships which exist within tho sectorand (3) highlight any significant or outstanding aspects oi the 
sector or" its components,. 

Source
 

Pakistan's 
two sources for oilseeds and oilseed 
products are
Pakistani farmers and importers. Pakistani farmers produce al-.most all of the high-protein cake and meal which is available inPakistan while importers account for the bulk of the oil
 
avai lable.
 

The major oilseeds 
available domestically are cottonseed and
mustard/rapeseeO (hereafter re+erred to as rapeseed). 
 Both cro.ps
are producnd 
 in all four provinces with the Punjab being the
largest producing province, 
accountin- for about two-thirdstotal cottfwissed .nd rapeseed 
of 

production, followed by Sind which
produces aboe.it ene-third, Baluchistan and 
 NWFP each contribute 
about one percent. 
 Other oilseed crops---in order of 
the quantity
produced--are groundnut., sesamumf sunflower, safflower and soybeans. Some coconut is also produced in Lower Sind and Baluchistan. 
 The total production of all of these additional oilseeds
amounts to 
.nly about five percent of the combined cottonseed and
rapeseed production. 
 In addition, at 
least two of these oilseeds--groundnut 
and coconut--are primarily consumed whole and
 are not crushed for their oil 
and meal.
 

GCP has been promoting sunflower, safflower and soybeans 
since
about 1978. While 
it is difficult to determine 
exactly how
effective the GCP program has been, it is obvious there have been
increases in the production of these three crops. 
GCP apparently
intends to continue promoting these crops, especially sunflower.
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Soyhean, will also Le produced. With respect to domestic produc
tion, cottonseed and rapeseed are about the only oilseeds today
and wh.ile other vilse-d. look promisfing, they still have a long 
way to go befare they will be able to substitute *or a signifi
cant proportion oi the rapidly growing vegetable oil imports. 

Most of the vegetable oil consumed in Pakistan is imper-ted. The 
imports are almost equially split between soybean oil (primarily
Jrom the U.S.) and palm oil (primarily from Malaysia); a small 
i ount .... ess than five percent of total imports of the other 
.ils--vsas also imported. The Trading Corporation of Pakistan 
(TCP imported 450.,000 of 625,00C, tons of vegetable oil in 1981
02.
 

As ,or d oil pri :acs-s duclinod over the last few years, the private 
sector has accounted for an increasing share of total vegetable
oil imports. Since the private sector can currently import palm 
il for about Rs 4.5 per kg and soybean oil for about Rs 5.5 per

kg with the current whrolesale price in Karachi at about Rs 7.5 
per kg, the private sector will probably continue to increase its 
share of total vegetable oil imports. Private importers are free 
to buy from any international source and sell to any private 
domesti,: party. 

TCP also imports oil at these low prices and resells to GCP for 
Rs 6.7 per kg. TCP imports only for GCP which purchases nearly
all its imported oil from TCP. except during infrequent periods
of shortage then it is forced to buy oil from private importers. 
TCP is the largest importer of vegetable oil; although thv pri
vate importers have been increasing their share in recent years, 
TCP svill remain the major importer. 

Because of depressed world vegetable oil prices, both TCP and 
private importers are making very large profits by importing oil
 
at prevailing world prices and reselling at the higher domestic 
price; houaver, this will likely change "hen world vegetable oil 
prices recover. When the world price was above 
the domestic
 
price, TCP absorbed the loss from reselling to GCP at a lower 
fixed price. Losses or gains are simply shifted from one GOP
 
account to another.
 

It is understood that the GOP has recently (within the last year 
or two) exempted palm oil imports from its 70 percent import duty
and 10 percent sales tax. It now enters the country "-ree" 
except for a five percent surchange, as does soybean oil. Only
"recognized industries" are allowed to import palm oil on this
 
basis; however. refiners are considered to be a "recognized
 
industry." Virtually all palm oil antering Pakistan 
now is 
coming in o ty free from Malaysia. 
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Procersi no 

The three main sectors of processing will be focussed upon:
 
extraction, refining and feed milling.
 

Extracti on 

Extractio is ri.presiented by the crushzer and de-ailing boxes on 
the -.low 1phart. There are three aethads of oil extraction being 
used iin, P 'B4' tan today. Thse ,r kohlus, expellers arid thv. mrore 
Mrdern solvent plants. 

Krhlus are large ir-w-tar and pestle type operations poe.?"d by 
either aninzal-; or electricity.. Kchlus operate alio't r'xcUi-ively 
on raposeed, although oth.r oiLieeds may rpCrCasionally be 'hed. 
The kbohlus recovered .boitt r5 percent of the extractable oil in 
rapeseed. 

Expel 1 ers are usual ly low prestu-e mechani cal scr'ew presses 
currently used primarily to cru'sh cottonseed. Expellers extract 
about 12 percent crude oil (about 70 percent of the extractable 
oil) and 62--85 percent hih.-oi- cake. A fzew expeller pla-nts are 
equipped to do some conditioning of the seed prior to expelling 
while perhaps 95 percent are not. Few expeller plants dvezint or 
dehul.. Considering the lack of preparation of the uoilseed, 
these units are amazingly efficient, a:theuqh they do leave a 
considerable amount of oil. in the cae .. eight percent or mnore. 

If all cottonseed and rapeseed currently citsshed by kohiu.s armd 
expellers were processed by solvent operation, Pakistan could 
increase vegetable oil production by about 70,0G tons annually. 
Th. solvent plants in Pakistan are reasonably mcdern. Hexane is 
used to separate the oil from the meal. There are about a dozen 
solvent plants, each with a daily capacity c 50 to 100 ton5, 
remaining out of the 15 or 16 constructed during the t760's., 
These 4,iere constructed prior to nationalization in 1972 when the 
outlook was much brighter for sizeable investments in the solvent 
industrw.,, These plants leave only 1.5 percent of the oil in the 
ie~i ,c~nnared to the expellers which leave eight percent, and the 
kohlus which leave 13 percent oil in the cake. 

The solvent industry is currently operating in limited quantities 
of cottonseed, rapeseed cake and rice bran. The solvent plants 
located in Hyderabad and Karachi ar2 de-oiling rice bran and 
rapssfe.ed cake, The oil is uSed for soapitock and the meal is 
exported. &-country plants operate intermittently when they are 
able to sell meal to the poultry industry. 

Ref i ni n /ljendin 

The refining industry is largely dominated by GCP, although
 
private refiners have recently increased their role. The term
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"refining" is used here to include 
hydrogenation, bleaching, 
deodorizing and canning. The refining sector acquires oil either 
from importers---whether TCP or private--or from cru.hers. The 
products of refining--vanaspati and cooking oil--then go through 
the marketing chain to the +inal consumers. 

Although most vegetable oil--primarily cottonseed, suyhean and 
palm oil--passes through refiners before going to th. consuwier, 
some oil bypasses the refiner and goes unrefined directly fr-om 
the importers and crushers to the consumer. Practically all 
rapeseed oil goes directly to consumers as crude oil. As much as 
20 percent of the cottonseed oil is sold lirectly to the con
sumer, even though all cottonseed oil is -upposed to be sold to 
GCP at a lower fixed price for vanaspati production. This oil 
may nr may not go to the refiner before going to the consumer.
 

Feed Milling
 

The other major link between the crushing sector and the final
 
consumer is the animal feeds sector which is represented by the
 
livestock and poultry boxes in the schemiatic. The livestock
 
sector consumes the bulk of the oilseed cake. The feed mill
 
sector is devoted exclusively to poultry since there is no organ
ized sector mixing feed for other classes of livestock. Live
stock is the largest consumer of oilseed products. In 1981/82, 
livestock consumed approximately 1,500,000 tons of cake and 
poultry about 50,000 tons of rapeseed and cottonseed weal. This 
is almost double the 800,000 tons of oil consumed by humans. 

These three processing sectors play a critical role in the oil
seed complex since they link the primary input (oilseeds) to the 
final products 'vegetable oil and high-protein meal). Because of 
the joint product nature of the oilseed complex, it is not pos
sible to alter one product without affecting the nature or price 
of the other. Therefore, any policies designed tD increase 
vegetable oil production will have an influence on the cake/meal 
market and, in turn, will have an effect on livestock and poultry 
production in Pakistan. Likewise, any changes in livestock and 
poultry production will affect vegetable oil production. 

Final Products
 

Final oilseed products can be placed in four categories, with the
 
two major categories being edible oils and meals and the two
 
minor categories being soap and exported meal.
 

The edible oils category consists of vanaspati, cooking oil and
 
desi ghee. While livestock and poultry feeds are the largest
 
category based on volume, edible oils are the largest category
 
based on value.
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Vanaspati., which means vegetable product, fis asu ally a blend of 
hydrogenated soybean and cottonseed oil and crude paim oil. It 
is similar 'to shortening in that it is solid o r semi.--solid at 
room temperature. Vanaspati ia produced primarily by GCP r GCP

licensed refineries and currently carries a 12.5 percerit excise 
tax. Another vegetab'e oil product is i'pal.m oil varaspati." 
Other than the lack a.f an excise tax., the distinction between 
paJ oil vanaspati and tri.e vanaspati is not clear. This product 
is either pure crude palm oil or crude palm oil mixed With a 
small amount of arother o, . It is solid at room temperature and 
has a consistency very zimilar to vanaspati. it is cften repre
sented to the consurijer as vanaspati and can be considored an 
almost per.Fect substitute f. /r at retail levelv/naSpati the 

Cooking oils are liquid at room temperature and usually contain 
only one type of refined oil, with soybean and sunflower seed 
oils being the most co mon. 

Two final ail products are ghee. whicih- means butter product, and 
butter. Shee is a clarified aut2er Product and was the primary 
frying medium in the early 1970's. At that time, qee ¢was sell
ing for about twoice the prive ci varbaspati. Today, vanaspati has 
replaced ghee as the primary frying medium as a resu.t Uf the low 
Supply and high price of ghee. At the retail level, vanaspati 
and cooking oil is sold either in are.p brand-iaheledackaged, 
tins (2.5, 5 and 16 kg) or in bulk frow open tins and drums. 

Some rapeseed cake and rice bran are de-oiled by the solvent 
industry. The oil extracted -drom the rapeseed cake and rice bran 
is an inedible oil. Most of the oil is used to make soap; 
however-, some is mi-xed with edible oil and sold as such. The 
resulting meal is exported to Europe since there is little demand 
for these products in Pakistan. 

*The term "perfect substitute" is used here to indicate the 
degree to which the two products are interchangeable at the 
retail level and does not in any way refer to the quality of 
either product. 
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I. Summary and Recommendations 

Acsuming the pla~t& visited are representative of the entire 
oilseed processing industry in Pakistan, only 35 to 40 percent of
 
available capacity is now being utilized. Both the Lahore expel
ler plants and solvent extraction plants are being operated about
 
the same percent total capacity. The solvent extraction plants
 
visited process only rice bran and rapeseed expeller cake, not
 
oilseeds.
 

Unfortunately, it appears that an area that needs more edible
 
oils has most of the oilseeds processed in inefficient kohlus and 
Lahore expellers with no advance preparation. As a result, the
 
oil yield is at best only about 70 percent of that obtainable 
from solvent extraction plants with preparation machinery from 
the same amount of seed.
 

In addition, the resulting cake from the expellers and kohlus is
 
not as nutritious a feed ingredient as the low-oil, high-protein
 
meal would be. The animal feeders, other than poultry feeders,
 
believe the high-oil cake loaded with lint and hulls is better
 
for their livestock. They should, .n some manne -, be shown in a
 
convincing way the fallacy of their present belief.
 

It is doubtful that many changes can be instituted for any marked
 
improvement in the near future. To divert the processing from
 
the many small kohlu and expeller pltnts to a few larger, more
 
efficient solvent extraction plants woula have the devastating
 
economic effect of closing hundreds of small plants. The one
 
exception would be improvement in seed storage practices, espe
cially those observed for cottonseed.
 

As shown in Table 1, the percent of free fatty acid (FFA) in the
 
seed samples were, for the most part, quite high, ranging from
 
two percent to 7.6 percent. Seed properly stored and handled
 
normally would have less than 1.5 percent FFA. Normal refining
 
losses in the oil vary in proportion to the FFA content. The
 
expected losses from good cottonseed and from each sample
 
analyzed would be:
 

Table I
 
Comparison of Free Fatty Acids, Refining Losses
 

and Kg Refined Oil Per 100 Kg Crude Oil
 

Expected 'j Refined Oil/
 
Plant Percent FFA Refi.,%Ina Loss 100 Kg Crude
 

(Good Smed) -1.5 -2.0 +98.0
 
Ell Adahia 4.0 5.0 95.0
 
Farooq 7.58 9.3 90.7
 
Gizri 3.95 5.0 95.9
 
A. Khan 1.96 2.5 97.5
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From three to seven kg more refined oil would have been available 
per 100 kg Crude oil produced had the seed been properly stored 
and handled before processing in the plants visited. It would 
not require much investment to properly pile the cottonseed 
out;ide to prevent the ,.,cessive FFA development. It would also 
be necessary to keep the bagged cottonseed from the gins to the 
expeller plants dry until it is processed by storing the bags 
under cover.
 

As explained in Section III, there does not seem to b. any justi
fiable way to divert oilseed processing from inefficient expeller 
plants. to solvent extraction plants. Oilseed production would 
have to be snore than doubled to reach the present processing 
capacity and more expeller plants would have to be built before 
that production were reached. 

I. How the Study was Conducted
 

Over a ten-day period, • 8 March through 17 March, 1983,
 
oilseed processing plants in Karachi, Hyderabad, Sukkur and
 
Lahore were visited. In total, 14 plants were visited. including
 
five solvent extraction plants (one with high pressure, pre
presses), five Lahore low-pressure expeller plants, one plant
 
with large high pressure presses and three kohlu plants--two of
 
which were not operating. At each plant, as much information as
 
possible regarding capacity, efficiency and cost was obtained
 
from knowledgeable people. Also while traveling between plants,
 
observations of cottonseed storage methods at the gins were
 
noted.
 

A. Maior Findinas from Each Plant Visited
 

Solvent Extract Plants (see Table 2)
 

1. Taj Solvent Extraction Plant--Karachi. Lurgi extrac
tion equipment capable of 100 MTPD. clean and very well
 
maintained. The plant has very little preparation
 
equipment, consisting only of a small screen to remove
 
FM, a conditioner to heat rice bran to 75 degrees C,
 
and a pellet mill. All appeared to be in fair condi
tion, but the area was very dirty. The plant proeesses
 
rice bran or rape cake. The rice bran contains 10 to
 
12 percent oil, and the rape cake 7 to 8 percent oil,
 
but both are solvent extracted to produce meal at 0.5
 
percent residual oil with a solvent loss of about 0.5 
percent. The plant operates about eight months per
 
year with five operators per shift for boiler, prepara
tion and extraction areas. Thf- plant could be upgraded
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for oilseed proessing with th. addition of preparation
 
equipment. No cost f.igure viere avail.able-

Table 27
 

Coarpariion of Solvent Extraction Plarts Visited 
(Basis: Data Given at Plant) 

___ _8 March ? March 12 March J.3 March 17 March 

Pl ant -- T'aj -- Bengal i Burar ji - -lIndur,-- Kohi noor 

MTPD Capa ty t00 75 50 100 1.50 
1ionths/Yeiar Run 8 3 16 0 
Parcent Capacity 
Uti Iized 
 67 25 50 67 0 

Materi al s 
Processed Rice Rape Rice !ice 

Bran Cake Br.an Bran 
or Rape Cake 

% Oil in Material: 
Rice 12
 
Rape 6 6 - 12.5 

. Gil. in Meal 0.5 0.5-1.0 1.0 1. Q 
7. Solvent Loss 0.5 1.2 0.12 0.8 

% 
Total Capacity Utilized = 37.5
 

2. Bengali Solvent Plant---Karachi. Krupp extraction
 
equipment with a Blaw-Knax design extractor for 75 
MTPD, very clean and well maintained. The planit has 
the most complete preparation area abserved, consisting
of cleaners for ali types oi oilseeds; delinters, 
dehullers, crushing rolls and conditioners for cotton-
seed; decorticators and 10 Krupp high pressure, pre
presses, each with a cooker for sunflower and saf
flower; and cracking rolls, conditioner and flaking 
rolls for soybean. All the preparation equipment has 
been monthballed but appears to be in excellent condi
tion, ready for use when feasible. 

The plant has processed cottonseed, groundnuts, copra, 
rapeseed and sunflower in the past but is presently 
operating on purchased rapeseed cake 90 to 110 days per 
year, as cake is available. The cake received contains 
six percent oil ext.ra=ted to 0.5 to I percent oil in 
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meal, with 1.2 percent Snlvent 20,X%. All the cake is 
purchased from local expell.er wills. Ninety percent of 
the extracted meal is exported. All the. oil is sold in 
Pakistan. No cost figur-es were available. 

3. 	 Burarji Ardshrincunji--Kotri. Lurgi extraction equip
merit using Schneckens to de-solventize and no mineral 
oil solvent recovery system for 50 MTPD, clean and 
fairly el m tined. The plant has very little 
preparation) equipme=nt, cons,.sting of a scr:en,, condi
tioner and pellet miil It processes rice bran only 
five to six morithtL par. yaar, witch A percent oil left in 
the mial and a 4.5 gallon sallvent lass p- ton (0.12 
percent). Wo cost figures w.re axwiarilb e. The plant 
ne;dmts preparation equipment to process o.lseds effi
ci enply. 

4. 	 Indus Cake and Oil Producer s--Na,&bshah. French ex
traction equipment for 100 MTPD, clean and fairly wel 
maintained. The plant has preparation eiquipmnent for 
cottonseed, consisting of cl eane-, del i nters, 
dehullers, conditioner and flaking roll, but prar-esses 
only rice bran, as available, about eight months per 
year. It has a conditioner and pellet inill for rice 
'.%ran pr-eparation. The purchased bran is 12.5 percent 
oil, and the extracted mheal has 1.0 per cent oil, with 
0.8 percent solvent loss. To reduce the extremely high 
solvent loss, the plant should cut nine inches off the 
plug feed conveyor and purchasum D-T gate arm and pump 
seals.
 

5. 	 Kohinoor Oil Mills, Ltd.--Lahore. De Set extraction
 
equipment for 150 MTPD. The plant has preparation
 
equipment consisting of delinters, dehullers, crushing 
rolls, two Rosedown high-pres ure expellers for pre
pressing, a flaking roll and a cake breaQ.er-. In addi
tion, it has 20 Lahore six-inch lou-press.ure presses. 
The 	 plant has been idle fcr- the past :hree years, 
having previously run cottonseed and groundnuts. 

Lahore Low-Pressrure Exp l r Plants 

1. 	 Ell Adahia Oil Mill--Usanabad. Three Lahore six-inch 
presses, two operating, processing seven HTPD of whole 
cottonseed. The plant operates three to four months 
per year. There is no preparation equipment. The 
whole cottonseed has 16 percent oil, consisting of a 
blend of 25 percent NTS seed and 75 percent NTR seed. 
Plant officials said they could not process NTS alone,. 
thus the blending. Cake is produced with four to five 
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percent residual oi . Cruds oi I recovered equal s 1 t 
prcnd of the send processed, After roAku, Tic reFining 
it yieleds eight percent to the.CP due t excssive 
refining lass. 

'h -tock s -:sold an the pen maret nd all the cale 
i- sold domiestically. Ail. cttonnimd i' received in 
tags and all the cake is baged fr s The entire 
m2al is, run fromi a lier shaft dr byve a 75 R4) wmaturh 
'Two expellers wore rtnning dorin he t visit and the 
motor was onely pulling 20 to 22 aps--practically no 
l.oad. There are nine men per shif1t running the plant. 
The processing costs are Rs 32,11 pc- PIT. Samples of 
seedj and cake were obtainred for anal ysii s. 

2. 	 Farooq Oil Mil11s--Hyderabad. Twelve Lahkare six-inch 
rExpellers with six operating on whole cottensed at the 
time of the visit. The plant has no preparation equip
ment. It operates about eight mon-ths per yearg 
averagis. 1,900 maunds (34 MT) per day (,nith all 12 
expe.lrs I.-perating and 900 maunds (16 T ' With six 
upe ati"'g. The oil yierld is four to five kg of sctni
refined per maund of sed, and all is sold to GCP. The 
soap stock and cake are sold domestically. The seed 
cost is Rs 70 per maund and the cake price varies -From 
Rs 60 to Rs 75 per maund. Processing cost is Rs 7 per 
maund. There are threz men per shi+t to operate the 
plant. Sawples of seed and cake for analysis were 
obtained. 

3. 	 Jabbar Oil Mill--Hyderabad. One Lahore four-inch ex
peller operating on rapeseed. No preparalion equip
ment. There was only one man in the mill filling and
 
w,.ighing cake bags. Ha knew nothing about the process
ing rate, yields or cost. Samples of seed and cake for 
analysis were obtained. 

4. 	 Gizri Corporation Ltd.--Daharki. Six Lahore six-inch 
expellers operating on whole cottonseed only six months 
per year, with no preparation equipment. The plant 
processes 1,400 maunds per day, with 4.5 percent resid
ual oil in the cake and sells semi-refined oil, muzit of 
which goes to Lever Brothers. Costs were not obtain
able. 

5. 	 A. Khan Oil Mill--Mondo Derro. Twenty Lahore six-inch 
expellers with 15 operating at the time of the visit. 
Processes whole cottonseed only and has no preparation 

equipment. The reliability of what little information 
was obtained is questionable. However, the individual 
in charge did say that the mill operated six months per 
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year, that the cake produced had 4ive percent residual 
oil and that there were 62 men total, including the 
office staff. Othe data included whole seed = 35 neer 
per maund; crud, o l = 5 neer per naund of vpd; r d 
f i ned oi 1 = -o'5 seer per maund of seed; and charge 
crushinq.u = R. I per 100 bags (I bag = I maund). Sed 
and cake samples -for analysis wzre otained. 

~i~'suE E,-pe1 1r, PlantOs 

Wazir A1 i Industries, Ltd.--Hyderzibadb The equipment 
is being remioved by the former owner, but its destina
tion was unknown. The 4ol Iwing were seen. 

2 Fren:h F-88 presses with 1-7 high 85 inch diameter 
cooker; 3 Andsrs:on Red Lion expellers with tempering 
bins; del inte rs and dehul lers (they were partially 
removed and the total number could not. bc determined); 
and 1-5 high c"uShin roll.. 

With two French F-88 preses rated About 30 MTPD each, 
and the three Anderson Red Lion expellers rated about 
five MTPD each, the plant could have a capacity of up 
to 75 MTPD of cottenseed. The residual cake oil from 
the French presses should be less than three percent 
and from the Anderson about four percent. 

KahI u P'Lant 

Faqeure Mohamid Oil Mill--near Lahore. One koh!u, oxen 
driven, that processes rapeseed and mustard seed at a
 
rate of one maund per day (40 kg) and recovers about
 
22.5 kcg of crude oil. The cake sells for Rs 130 per 
waund and the oil for Rs 12 per kg. Two other kohlu 
plants were found that were not operating. 

While traveling from plant to plant the cottonseed stored outside 
the several gins that were passed was observed. In every case, 
it was obvious the seed was manua;ly piled with very irregular 
shapes, having gaping pockets that would hold any rain that fell. 
Unless the seed is processed quickly after a rain,, deterioration 
will be rapid and costly insofar as ci.l quality or even seed 
preservation is cer'd. 

Con-fidence in thc_ data cobtained from the millsaeelr on crush 
rates, ai2 in c-ake and coFt cannot be high. In every case, all 
such data wera verbal and none would shcrtw any records. As shown 
in Table 3, Qhe reported metric tons per day fcruthed per six-inch 
Lahore expeller varies from 3.5 to 5.3. Similarly, the cost per 
metric ton processed varied from Pas 175 to Rs 350. The only data 
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VAN3 

---.............
t .. Date of Visit --

____6 h -- 12 Mlarch _14 ffrch aHgh 2 hg-d 

Plant 
 E01 Adabia -Farnoq- -izri-- A.Khan- - abbar-

Mutbr of Exp|ilers 3 12 6 20 1 
Sile of E~rga~e 6' 68 6' 40 
Nughr ikerting 2 6 6 15 1 

r~ty4 , 4 a 6 6-
I Captiy Uti 22 34 38 
8ie Pio13 Cotton Cottoll Gottcn Cotton Roe 
W~ae 1WD 7 36 56-

HIMTDErpe1 !r 3.5 69.3-
Z oil inCatv 
 4-5 - 4-5 5 

oil ield--%Se 1 11.2 - 14.3 -
Rs~Cost/Ton 325 175 -350-


Perc fi Total, Upacity Otiiized = 5 

------ ------------ -------------------------------------- - ------....--

SZeM AnalySiO: -HIS- -NTh-

Percent kater 
 7.33 7.76 8.52 8.99 6,9 7.45
 
Percent Oil 20.37 20.63 
 15.45 18.32 18.314 40.35
 
Percent Protein 1777 16.18 14.90 16.06 16.72 21.6(

Percent FFA 
 4.11 3.99 7.50 3.95 1.76 -

Cake Analysis: 

Peremnt oter 
 7.74 8.21 8.S2 7.61 8.65
 
Percent Oil 
 7.69 5.61 8.45 6.25 9.03 
Percent Protein .0.46 19.46 19.32 19.67 

Note: Sud n4 cake analysis use as reported by a liabratory given the saeles obtain!d from plant o 

obtained that was relatively close bet en plants was the 
reported percent oil in the press cake an. ail yield as percent
of seed crushed. It is not believed to be possible to recover 
that much oil with the small amount of energy input to the 
expellIerS. In every plant that had amp notars, motors were s~een 
pulling only 10 to 20 p cent of their full load. Oil cannot be
 
expelled without an 
energy input to the expeller screw.
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As stated above, samples of the whole cottonseed to be processed
 
and 	 of the cake produced in the LAh-re expeller plants were 
obtained and delivered to the Paramount Testing Laboratory in
 
Karachi for analysisi. The results conirmed the suspicion that
 
the 	 oil content of the egpeller cake was much higher than that 
reported by the piants. Only the Farooq plant in Hyderabad was 
producing a cake with Xess than Lix percant residual oil. Plant 
officials said they did r,,,,nathe cil. content of the cake but that 
they recovered i.2 percent o-F tive s*e' as semi-refined oil. The 
expeller cakes from tne cthl.n-r plants contained -'from 6.25 to 8.5 
percent residual oil, 1.5 to 2 i' igher than they reported at 
the time the samples wer obtained. 

II. Conclusions fram the Plant Visits 

Assuming the .ilseed processing plants visited are represen
tative of the entire induntr'y in Pakistan, only 5 to 40 percent 
of avcable rapacity is being utilized at this tiae. 

The low-pressure Laho-e expellers were crushing whole cottonseed. 
With no lint or hull removal besfore pressing, the reported crude 
oil yield is &boit 11 percernt of the seed weight processed (110 
kg/MT). If the low oil content lint and hulls were removed, oil 
recovery would be increased to about 13 percent of the seed 
weight processed (130 kg/Ml) , or a gain of 20 kg of crude oil per 
MT of seed processed in these sam:e plants. 

Solvent extraction plants were idle or processing rice bran or 
rapeseed press cake on a lisiited basis. Solvent extraction of 
delinted, de-hulled cottonseed followed with conditioning and 
flaking would yield over 16 percent of the seed weight as crude 
oil (160 kg/MT). This v.ould be a gain of 50 kg of crude oil per 
MT of cottonseed over- the yield from the present expellers crush
ing the whole seed. In addition, the solvent extr-acted meal 
would be much more nutritious in animal feed rations than the 
high oil, lint and hii1-laden expeller cake. It is unfortunate 
that in an area that needs edible oils, the potential increase 
from i10 kg crude oil to 160 kg per MT of cottonseed cannot be 
attained. If government controls have any effect on the problem, 
and if those government controls were lifted, there is no justi
fiable way cottonseed processing could be diverted from expeller
 
plants to solvent extraction plants in the short term.
 

Granted that solvent extraction capacity is available, there are
 
other considerations, however, that cannot be ignored. For
 
example:
 

1. 	 Animal feedera, other than possibly poultry feeders.
 
apparently believe high oil cake is better in the
 
ration than the lower-oil, higher-protein extracted
 
meal. A massive education program is necessary to
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canvince them otherwise.- This will undoubtedly be a 
diff irul t, I ong-terso process. 

2. 1f the processing were suddenly diverted from the many

expeller plan s to a few large extraction plantsv the 
oconamic aind social effect would be devastating. 

3. The small expeller plants cannot justify the andition 
of linters, hullers, hull b~zaters, rolls and cookers to 
improve oil recovery by 20 kg per metric ton of seed
 
becruse most of the-m have too small a capacity. 

4. Similarly, it would not be practical to delint and 
dehull at the gins due to the more rapid increase in 
free fatty acids after dehulling. Seed should be
 
dehulled just before processing.
 

5. Cottonseed press cake as now being produced cannot 
 be 
solvent extracted like rapeseed cake due to the lint.
 
Lint prevents per-coletion o-f solvent by plugging drain
age openings. In addition, when lint 
gets to the de
solventizer, it is carried with the vapors 
and soon
 
fouls the first stage evaporator and condener. Lint
 
.aust be kept out of the solvent extrc.iction plant. 

The long-term solution to the utilization of more efficient 
solvent plants appears to be getting animal feeders, particularly
buffalo owners, to accept the low-oil, high-protein meal in the 
ration and discourage or prohibit additional low-pressure expel
ler and kohlu plants. As oilseed production then increases, it
 
must 
 be diverted to larger centralized solvent extraction plants 
as much as possible. To accomplish this would be a long and very 
difficult undertaking.
 

Cottonseed 
storage practices should be improved, especially as
 
the product increases. Instead of the haphazard piling now used,
 
the seed should be elevated to the height desired and horizon
tally conveyed to the length desired. The free-falling seed will 
then form a pile with smooth sides of the angle of repose. Such 
a pile will shed water and seed can be held for several months..
 
In all cases, there should be an aspiration duct running the full
 
length of the 
pile for aeration to aid in prevention of hot 
spots. Temperature sensors should be inserted and monitored to 
detect any hot spot-a developing so proper measures, either imme
diate processing or moving and blending with cool seed, can be 
started. 

IV. 
 The General Art of Oilseed Extraction
 

In principle, the oil milling process is straightforward.
 
However, a wide variety of equipment is in use and reflects
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variations involved. These varnationz are no' limitdc to the 
various cilseeds. but occur in equ.pment 4or the same seed due to 
different growing conditions sur i as cliiate, oil aii even 
harvesting and storage, making the milling process more of anz art 

than a i;cience. The controls for efficient operation begin with 

the harvesting through proper sti rage awid preparation before the 

oil extraction, whether by pressing or solvent extraction. 

Harvest should be after seed maturity and during periods of low
 

moisture content in the seed. ,mmature seeds generally yield
 

less oil that tends to be more green in color. Wet seed, over 12
 

percent water, must be dried before storage to prevent natural
 

heating which causes marked increases in FFAs, or even complete
 

spoilage due to charring and sometimes actual burning of the
 

seed. Rough cleaning to remove foreign matter is esirable
 
before storage.
 

Seed storage should be inside if at all possible, with aeration 

available and continuous monitoring to detect any termperature 

rises. Properly stored and monitored oilseeds can be held for up 

to a year or more before processing with very little deteriora

tion in oil quality. Should "hot spots" be detected the seed 

must immediately be pulled from storage and processed or blended 

with dry, cool seed and returned to storage. Blowing dry air 

through the seed in storage also aids in preventing heating. 

Cottonseed is stored outside more than other seeds. It should be
 

elevated to the height desired and dropped freely from a conveyor
 

to the around over an air duct. The seeds spread and form slop

ing sides of the angle of repose, allowing rain to run off. It
 

should never be piled manually as humps and valleys will be
 

formed that will hold water and cause heating and spoilage. When
 

the seed is removed from storage for processing, proper prepara

tion is necessary for efficient oil recovery. Preparation is the
 

heart of any oil mill because the best presses or solvent extrac

tors with top-notch operators cannot separate the oil efficiently
 

from improperly prepared seed. Cleaning to remove additional
 

foreign matter and dust is preferred before processing.
 

Some seeds, such as sunflower and safflower, should be decorti

cated before seed preparation. Cottonseed should be de-linted
 

before de-hulling. This removal of low-oil hulls improves oil
 

recovery, particularly in press mills, and increases the protein
 

in the cake and solvent-extracted meal. Soybeans can be de

hulled if high protein meal is desired.
 

Oilseeds a.e composed of many small cells. The cell walls con

tain the oil as well ac protein and are impermeable to the oil.
 

Consequently, preparation consists of breaking the cell walls to
 

allow the oil to get out when pressing, or the solvent to get in
 

when extracting. This is normally done with crushing rolls or
 

cracking rolls and sometimes by grinding. However, getting the
 

cells broken is not the only factor in the separation process, as
 

the solid matter must form a porous structure to allow the oil to
 

come out. This is accomplished by cooking or conditioning,
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ad.justing 
 the moisture and elevating the temperature over aperiod of -time. For direct extraction by sol'veii-L, most condi
tioned, broken seeds are flaked to givfz more tering action! jn
the cells and to allow better solvent percolation through the bedo-' flakes. Preparation as above will maximize oil recovery -Fro
either the pressing or solvent t.x-traction proreSiSes. 

High oil content seeds--30 per&ent or over--ars, norfral ly prepressed to reduce the oil content to under 20 percent before 
solvent extraction of the press cake. 

The above is 
 a very brief and simplified outline of oilseed
 
processi ng. 
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A r and Recommnda ionsSuwary 

1. 	 Edible oil processors ;n aan are faced with an inabil

ity to operate at a pN-ofit d prw-marily tre cast cc-trals of 

raw materials and finished g coupled with rising aqptra

tiartal rccuts of otiIi ties. 	 Qakre: 

a~.~FReo'. -a of cost 	 tcint duffle tl
tic and pot ik 

h.. v!!A 2Ali oilc~~ 	 to elimoinate packag

o0§ 	 packagingc. -ti Delti aI ternate 	 materials (rather 
than 	mc-tal ranE,)0 

d. 	 Reorganization of plan work farce for efficiency im
pruvveaan t s, 

e. 	 Elimination of re--refining of oils before final deodar
ization by implementation of proper batch deodri:zationI 
conditions.
 

f. 	 Development of weight control programs for finished
 

goods. 

9. Investigation of bulk oil movements by rail freight. 

2. 	 Oil supply is a serious problem. Most plants are unaible to 
procure enough domestic oil to run more than half the year
 

and must rely on imported oi3 for the balance. Even volumes 
are regulated by the Trading Corporation of Pakistan (TCP).
 

Variations in crude oil quality or plant demand are largely
 

ignored. 

3. 	 While there are Pakistan Standards Institute (PSI) product 
standards 	for "vanaspati" and "margarine," there are none
 

" 
for "cooking oil. Several 6:ompanies are manufacturing a 

product they label "cooking oil" which is being sold and 

used as vanaspati. As the market for cooking oil increases 

some giiidelines should be developed. Sourca oil labeling 

requirements should be incorporated into Pakistan's food 
rules.
 

4. 	 Refineries in Pakistan are about 50 years behind the state

of-the-art in edible oil processing. Most are operated oa! 

"batch" basis, with resultant inefficiencies in production 
and higher costs. 

5. 	 There is little evidence of expansion of processing opera

tions, even in plants running virtually all year. Capital 

is expended on a replacement basis. 
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6. 	 Two. companies vxpect to be in mcJgaine production by next 
year: )3urma Oil Mills Karachi, and Levei Drothcrs 
Pakistan, Rahimyar Khan. 

7. 	 Many refineriu. are selling by-prndsucts of their Operations: 
soap fro;n) acidulation of soap stock and rvcaiiation of oils 
from spent c!ay and oxy9en and/o4 dry ice from electrolytic 
production of hydrogen.
 

8. 	 Sanitation is poor in .ont plants. 

9. 	 N t plants havo large maintenance forces to assure );per

ating continuity. These groups seem to be. able not only to 
repair most plant equipment, but to fabricate; duplicate or 
improvied models. Annual shut-downs of two n:r three weeks' 
durz'.tion for inspections and maintenance are coron. 

W. 	 All ,dible oils of the cocoa butter type are imnported as 
fin7F<:h,-#ed oils. Since there appears to be o anial 

mar , for these products, and the technology of their 
prc :-sing is similar to that for coils already used, i t is 
logic.I to expand domestic processing to include the. 

11. 	 Crudv oil receiving and storage facilitius appear to be 
rudr.rientavry but acceptable for current and ixpanded produc
tion 	volumes.
 

12. 	 Interruptions in natural gas arid electricity ometiinies cur
tail plants' ability to generate hydrogen ga. GOP's plac
ing edible oil processors on an "ez.sentia2" industries list 
would eliminate that problem. 

13. 	 The production of "bakery shortening" by one producer could
 
be expanded to include a whole family of baking specialty 
fats with color, flavor and emulsifiers. This ex pansion 
would require customer education and development. 

14. 	 The manufacture of emulsifiers (mono- and diglycerides and 
propylene glycol monoester-s) for food use is a logical
 
extension of the edible oil plant business.
 

B. 	 How the Study was Conducted
 

*Eight refining/packaging plants and two cottonseed expellers 
were visited. A questionnaire was used to develop complete 
operational details, followed by plant tours to observe actual 
operations. A copy of the form is attached as Appendix 1. 
Plants visited were: Burma Oil Mill, Karachi, A B Oil Mill, 
Karachi, E M Oil Mill, Karachi, Bengal Vegetable Industries, 
Ltd., Karachi, Wazir Ali Oil Mill, Hyderabad, Hydari Industries, 
Hydercabad, Lever Brothers Pakistan, Rahimyar I'han, Star Oil Mill, 
Sukkur and Ginzi Corp., Ltd. Oil Mills, Sukkur. After each plant
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w~as visitedv disc i-sicurns vi- he,71d with ta;p plant operatingj 
pfirsonnel end i0n S1 CGeS1 , g'VVrrjiwtct aficialz 

C. ai "Pl 

At the begirzing of each crop yar, vinr request the 
volume of *=ch type of oil 'thy wi-zh t. pr"rd- du.rir~j the year 
from the TCP. They av. instructad on th u.ntity and s; urce of 
each type of ail thmy can obtin. A:cE, rding to plinnt Rdminitra
tors, this mearbs they have vry 1ttI e abili:ty to o,,d poor
quality crude oil ;.u.pplers or ta vat=ry tei, batit.y en 
actual demand. Orice th domestic ail supply it, ex hau"mted., as it. 
is every year, thexy are~ foirced to s:-hut dowin ar, to run mported
oil. For plants locatied azt significa~nt dii~re rcri" a Part, 
freig~ht ' ansts can bectue the difforence betton,lur prafit air lass 
for a product. 

Cot:onseed oil is the 'nos4t readily available daffast.i n il. A f CM 
p'ants are processing sunfIow'r niX fi: coaking. Dsmv)siti- !O'
bioan oil (SBO) is i ri very shart Boupply as iti rapoisee1 and mLustatrd 
o 1. Plant officials were unable to r:ecall procesnin.g d.,,.e'stic 
crude SB3 in any plant v:isited. Ms of: the duametic SR is 
processed in the NWFP where it is grown. 

Crude catton.-seed oii (CSO) is crushcd from the seerga at "ih. mial 
It is caustic, washed at the mill by a process more art than 
science. Crude expelled oil is put in a large irio-n ket.tc, 
heated and diluted caustic added until Uhm rix "feels" right -to 
the refiner. Soap stock is drawn off and the washed cottanseed 
oil (WCSO) is ready for shipmpnt to refinerfies. This '."C'sO has a 
free fatkty acid C-FA) content, of about 0.08 percent to 0.20 
pet-cent. According to mill operators. about five percent is lost 
in the raustic wash operation. 

D. Oil Receipts and Crude Storage 

All re+fineries receive their cru,de oils in 13.5 to 9.0 mtric 
ton tank trunks. Trucks are weighaed into the plant, sampled and 
when approved, unloaded. Unloading usually consists of aperning a 
valve on the truck botto and letting the crude oiX gush out onto 
a concrete pad with a sum= p pump lifk to crurde, stnrage. Wo facil-
ities for receipt of sev-ral -types of crudcn oil fi ul taneaously 
(separated) were observed. 

Oils are sampled and analyzed bo.fcre unloading Typical tests 
are FFAI moisture, mineral oil (to check for cisntaaination) and 
melting point. Most plants have establis, d limits for these 
analyses and oils may be segrngated based on analysis. Oil is 
rarely rejected. Of--standard material is usually blended with 
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other crude oil. There are no standard analyan for oil accept
ance or rejection; however, Z supplier may discount the oil if 
its quality is poor.
 

Oil receipt weights are verified by weighing the empty tanker 
after unloading. Generally, tanker-s are steamed out by the 
receiving plant. Most plants do ciot have heating facilities for 
tr uc ks. 

Plant c:rude oil sorage capacities ran-e from 1,200 to 4,500 
metric tons. Excpt for crude palm oil storage tanks, mnst of 
these tanks are unheated and unagitated. Palm storage tanrks 
usually are equipped with heating coils. 

Free fatty acids of crude CSO received at the plants are very 
low--O.06 percent to 0.20 percent due to the caustic wash at the 
mill. No data for other domestic oils were available. 

For imported crude, degummed SBO FFA values were typical--O,.7 

percent to 1,,5 percent. Palm oil from Malaysia is no lnger 
exported crude but refined, bleached and deodorized. FFA ranges 
from C0.I percent to 1.0 percent. 

Since oil storage time is short (due to small inventuries) there 
is no significant increase in FFA during crude oil starage. 

Although receiving and storage facilities are somewhat rudi
mentary, they are adequate for current and expanded production
 
volumes. Generally, good operating techniques are used for plant
 
cost control and quality acceptability. 

It seems feasible that some operational cost savings could be
 
realized by use of rail freight to move imported oils from port
 
to plant.
 

E. Refining
 

Most plants visited operate seven days per week, shutting
 
down for an annual inspection of two or three weeks and about
 
sixteen festival days.
 

Refining is a process in which crude oil is mixed with dilute 
caustic (usually sodium hydroxide). The free fatty acids of the 
crude oil form soap. The soap is then separated by settling or 
by centrifugation (in a continuous system). The refined oil is 
mixed with hot water and the soap remaining in the oil after 
refining dissolves in it. The hot, soap%, water is drawn off 
(again by settling or centrifugation). Refined oil is the pro
duct of this process. 

Three continuous refining systems twere observed. Two were based
 
on Sharples machines 20 to 25 years old. The third was an Alpha
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Laval system of about the same age. Caustic addition controls on 
one were only two years old, but the othrrs :',ere manual. Capac
ity of the systems was similar--60 to 75 metric tons/day. Refin
ing conditions in all three were similar, except one refinery was 
using ;imusoially cold wash water (only ILO degrees F). All 
reported a,:ceptable oil losses; however, they did not divulge 
actual fic.*res. Refined oil FFA was acceptable. For S20 and 
CSO, FFA was 0.05 percent tn O.Gd percent. Refined CSO color 
ranges .Fr:. 1.5 R to 8.0 R. 

Five batch-type refining operations were observed. A, batch Oper
ation is defined as a single unit of oil refined siepar-tely from 
other units. Batch sizes vary from as small as 5.5 metric tons 
to 13 metric tons. Plants have one to three batch kttles. All 
five plants process aimilarly, varying only caustic strength, 
percent treat and temperature. Again, all plants reported "nor-

Mal" loses.
 

Gene-al conditions of all refineries were similar--acceptable
 
operational parameters, unacceptable sanitation and old equip
ment. 

F. Pre-Bleaching
 

Pre-bleaching is essentially a color removal operation.
 
Refined oil is mixed with a suitable bleaching clay, usually at a
 
high temperature under vacuum. Color bodies and any small re
maining soap in the refined oil is absorbed on the surface of the
 
clay. The oil is cooled and clay is removed by filtering through
 
either a plate and frame press or a pressure leaf-type filter.
 

All bleaching systems observed were batch processes. Batch sizes 
range from 3.5 to 20 metric tons. Movt use clay from China, 
Japari and/or Korea. Percent treat is consistent throughout at 
0.5 percent. Bleaching time varies from 20 minutes to one hour. 
Temperatures vary widely--05 degrees C to 190 degrees C. 

While all plants cool the batch before filtration to remove 
bleaching clay, so;ie filter far too hot. The result of hot 
filtration is oil quality degradation. Two types of filters are 
in use: tank type filters (Niagra) and plate and frame presses. 
The plate and frame type is most common. It is practically 
impossible to have good sanitation with plate and frame presses. 
The plate and frame presses are not being blown dry in ;ny opera
tion observed. This results in a high percent of oil retention
 
in the clay and is costly. A dry press cake, which should con
tain about 40 percent oil, makes an excellent livestock feed.
 

There is virtually no storage of refinedv bleached oil in the
 
plants. Plants may hold 25 to 40 metric tons but generally,
 
bleached oil is immediately hydrogenated.
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Althoug~h thLA~e is very elemsntary,, thn batch method pro-
duceacf~cetabie oil . ,As epc there ir;.a slight rise in FFA 
d~ring ble1:kchirlq .,ince aci-actUvated bleaching, clay irp uud 

lan't pre--bleaching cpatiev have scarc_ i-y been reached. ~ 
with oth r operations, ;anitatian is gonerally poor around batch 
bleachers and pl ate arld frasit j 

S. Edrogen Gas r~i~o 

Hydrogen is used to chvange the molting point of oi . This 
"hydrogenation reaction" J.s conditional on several factorso one 
of which is the purity of thr. hydrogen ga used. 

Hydrogen is genratod in tun ways in Patistan: electrolysis and 
cracking of natural gO. anly two plants w-re cracking natural 
q-s. One nf these was pro~ucing .3 very low--purity gas (94 per
cent), probably as a result of poor scrubbing of th, cracked gaso 
but t.he other was niarginally acceptable (90 percent) Most 
plants see.ed to have excess hydrogen gas production cpacity and 
several were actually bottling and selling comprs.d hydrogen. 

Plant operation people are concerned about natural ga availabil
ity. it is frequantly shut off and the price is steadily rising. 
(0OP could provide natural gas and/or pawzir to food producing 
plants as an "essential" industry.) 

Several plants do have stand-by generators for safety in the 
hydrogein plant in the event of a power failure.
 

1. Hydronation/Pst-Bleachi ng 

Hydrogenation is a means of converting liquid oils to semi
solid9 plastic fats suitable for shortening or margarine manufac
ture. It has other sffects as well, such as stability improve
_iznt and color reduction. Hydrogen is chemically added to the 
oil by using heat and pressure in the prnsnca o, a metal 
catalyst, usually nickel. The reaction is control'led to a 
specific end point. When the desired end point (usually melting 
poin-t) is reached, hydrogen is shut o + and the batch is cooled 
and Filtered to remove the nickel catalyst. 

Post-bleaching refers to a final filtration of thu refined, 
bleached and hydragenated oil, and is identical with the opera
tion described under pre-bleach above. 
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All CSO, S9O and other commercial oils (except palm) used to make 
vanaspati are hydrogenated before use in a finished product.

Scrw phants prepare the blend before hydrqenatior, 4hile others 
hydrogenate and then blend. Hydrog nation is a batch process
carried out in c vesil called a converter. Convertors in 
Pakistan are between thren and 13 metric tans in capacity. Typi
cal hydrogenation conditions ar-e: 

Table I 

Hdroganatimi of Cottonseed or Soybean Oil 

Gassing Temperature 
 140 degras C 
Reaction Temperature (maximum) 200 degrovz C 
Catalyst, Type Ni-Harshaw Girdler"
 
Porcent Treat 
 0. I + Reusa, 
Hd gaon Pressure _) - 25 

Three methods of gassing of the batch were observed. In all 
cases, hydrogen is introduced into the converter at the bottom
 
and bubbles through the oil being hydrogenated while the batch is
 
continuously agitated.
 

a. 	 Recirculation of hydrogen. 
 The gas is pumped -from the
 
top of the converter back into the bottom. 
 (This
 
proc:ess has largely been abandoned in the U.S. due to
 
the cost of recirculation pumps and utilities to run
 
them.) 

b. 	 "Dead head" method. The gas is introduced into a
 
closed vessel and more is added to maintain pressure as
 
hydrogen is absorbed by the batch.
 

c. 	 Continuous purge. 'Thegas is purged from the vessel
 
throughout the reaction time.
 

The end point for these hydrogenations is usually the melting
 
point--35-37 degrees C. Reaction time varies between three and
 
eight hour-s depending on oil 
typ". The end point is varied
 
seasonally--a higher melting point *in summer and a lower one in
 
winter.
 

Immediately after hydrogenation, the batch is filtered to remove
 
the nickel catalyst, using plate and frame presses in all the
 
plants observed except one, which uses a Niagra tank type
 
filter. Bleaching earth is added to the filtered batch (also
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phosphoric acid in some cases), and the batch is filtered egain. 
This post-blacnhing aperation may occur at sonewhiat elevate 
telmperaturps--14' dsnrees C. Nickel level is reduced below .2 

ppm in the post-bleach process. Ois in pre-bleach, the przss cake 
is very 'vWet," indcating to.o mucih nil has ben left ino. 

The hydrogenated oils have highor FFA (;baut .2 ton .5 percent) 
after this operation. MIost plants then re-refine (either by 
batch or continuously) because thnir batch rjr will not 
rebove the fatty acids sufficiently due to iadequate va.:uum 
insufficient agitationg too low temperature, lack of ti5o or Some 
other un dentified factor. Actuaily re-rq;.-ni'._ should not be 
necessary if proper batch daondarization conditin: are 'rfeltwed. 
The costc. of re-rfeinirnq only add to the rdy t o high manu
facturing costs. 

Whil-z hydro.enation techniques used are adeumt~ , plants igkhht be 
operating near their capacities due to if.cienios in their 
hydrogenation operations. Certainly, quality is lowered by the
 
techniques they are using. 

1. Formulations
 

1. Vanaspati
 

The oil type formulation for vanaspati is undefined. 
When CSO is available, a blend of about 40 percent of hydroge
nated CSO (M-CSO), 30 percent hydrogenated EO (-SP.) and 30 
percent refined, bleached and deodorized palat oil (RED PO) is 
used. The blend is usually made and re-refined before deodoriza
tion. Since CSO is available only about six months per year, a 
blend of 50 percent/50 percent H-SBO/RBD PD is used the rest of 
the time. 

There are no source oil labeling requirements in Pakistan, so
 
formulations vary widely among producers. In fact, as the con
trolled selling prices of vanaspati and domestic oil remain
 
constant, producers are being forced to use more and more lower
 
cost, imported oils.
 

2. Cooking Oil
 

In concept, cooking oils are those which remain liquid
 
at room temperature. However, there is no standard definition
 
for "cooking oil" in the Pure Food Rules. Therefore, some com
panies are labeling any product "cooking oil" and selling it.
 
One such company adds flavoring to RBD PG, labels it "cooking
 
oil" (Marvi brand) and sells it to consumers who use this 100 
percent imported RBD PO as vanaspati.
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Pcause there are no cantrols on imported oil ccsit.s nor on the
nel ing price of coakin oil, theze unscrupulous producers are 
va king a lat oF money and are cutting into the vanajipati market.
It is mperative that eseveral inequitie be resolved in this 
regard: 

am 	 Damestl c and imported oi is musit be priced coipefti-
ti vel y. Government pol icy on import tax ing and dosai.;n
tic price controls should be ivaluated. The existing
situation gives unfair benefit to imported oils. Until 
all oils are equivale.nt or nom advantage is given to
domestic oils, producers will coustinue to use the maxi
mum possible of the Iower cost raw material. 

b. 	 Source nil labeling shauld be required and enforced on 
all edible oils. fThe m.ain nii should be listed first 
and s5 on. down.) Additive- miuch as flavor and vita
rmins should be included. Generic terms such as "hydro
genated vegetable oil" are unacceptable. 

c. 	 Clear dfinitions of each edible oil type must be 
written into law. A narrative description of each 
product type, fol owed by analytical limits is required
 
to 
eliminate tho blurring of product identities. Ex-
panoion and claritcation of vanaspati, cooking oil and 
Rargarine shouild be included. 

d. 	 Oil standards 4er trading .shouldbe established. Oil
 
can be 
+airly traded only when certain standards of
 
unifurf*ty are applied. Whether these be FFA, refined
 
oil color .some other anlysis, trading rules are
 
needed
 

J. 	 Dmdnization 

The purpose of deodorization is to produce an oil that is as
 
flavorless 
as possible and will retain that characteristic for a

long time. Deodorization is a steam distillation operation 
in
 
which 
 steam is bubbled through oil under vacuum, carrying out 
with 
 it color and flavor bodies. It can be a batch type opera
tion or semi-continuous, whereby the oil is taken through a 
series of steam distillations. 

Only one semi--cntinuous deodorizer was observed. 
 It was manu
factured by Krupp in Germany and had a capacity of 50 tons/day.
Oils 	-upplied to thiB unit were not re-refined and came out of it

with 	acceptabla quality (0.05 percent FFA). 
 The deodorized oil
 
was 	 cooled to about 50 degrees and finally filtered through a
 
Sparkler .:ilter before packaging.
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Planta with one to four batch deodorizers of capacities batween 
four metric tons and 12 metric tons were observed. All are 
operated at 180 degrees C. This temperature is low, but the best 
attainable without super-heated steam. Vacuum on the units 
varies from as good as 2-3 .i.mHg to as poor as 20 mm Mg. Strip
ping time was four or five hours on all units. Sparging steam 
volumes could not be obtained. Every batch unit was connected to 
a -inal filter and batchcs generally were cooled to about 70-80 
degrees C for the final filtration. 

Definite improvements in deodorizing oil, initial quality and
 
shelf life stability could be obtained with better vacuum systems
 
and cooler filtration temperatures. The best batch operation is
 
on a four-hour cycle: two hours at high temperature (450 deg'2,
 
F) and two hours at low temperature (350 degrees F). Filtration 
should be at 65 degrees C, maximum.
 

K. Packaging, Tempering and Warehousing 

Vanaspati is always packaged in metaR cans in one of three 
sizes--2.5 kg, 5.0 kg and 16.0 kg. Many plants manufacture their 
own cans. Sheets of imported -Lin are stamped,. ithegraphed. 
soldered and tested in volumes sufficient to support plant pro
duction in labor-intensive operations. Each con is handled eight 
to 15 times before being placed on the fill sequence. The blank 
sheets of tin are imported mostly from Japan or A.stratia0. Cost 
of packaging material was unavailable; hawever, several managers 
expressed interest in low cost packaging.
 

With only three exceptions, fi) ing operations were unsanitary,
 
had little or no weight control and were very mossy. According
 
to some reports, drips and spills are packaged for "take-home"
 
which encourages them. Cans are filled, stored about 24 haurs at 
room temperature and then cooled in a refrigerated warehouse to 
about 35 degrees F to allow proper graining. The cans are usu-
ally very dirty and labels are o.ftcn stained. A few plants had 
some laborers cleaning the cans before shipment. 

One company is plasticizing vanaspati into 16 kg tins for sale to 
the bakery industry. Plasticizing ialso called votating) has the 
effect of producing a homogenons, stable product usable in a wide 
range o§ temperatures. Institutional packs of "bakery shorten
ing" are viable additions to all oil packers. Packs in larger 
than 16 kg sizes could be used to minimize packaging costs. 
Consumer education on advantages would be necessary., In fact, 
this type of product could open a whole new family of "specialty 
baking products" to the market. 

The same equipLent used to produce this "bakery shortening" has 
been used for iargarine mantrfacture, and that company plans to 
roll out margarine production again within the next year. 
Production of margarine is in its infancy in Pakistan. With 
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consumer education, itL c:ould be an obvious addition to the lines 
of edible oil pnroducts. It is woll known that mny oils n,,e 
ancellent wargarin'. -o alternate formulaE for both datic and 

imr~:doils could he readily developed. 

Wa, trie capacity ran-ged .rom two or three to seven days' pro
ductinrr. Wr'houses were fairly full, but capacities seem 

L. y-prodmctw 

One way many plants. are offsetting rising costs is by sell
ing by-products of their operations. Many plants use refinery 
soap stockv oil From bleaching clay and deodorizer distillate to 
manufacture soap. Sevcral managers reported their soap operation 
to be profitless, but a wy of dealing with soap stock. Other 
by-pruducts sold include bottled hydrogen, compressed air and 
o,: ygern. 

H. Other Rece ndati ons for Chango 

I . Plant Work Forces 

GCP plants appear to be heavily overstaffed. Comparing
productivity of one of their plants to one in the private sector 
indicates: 

Table 2 

Typical Productivity of Workers
 
Comparison of Private Sector with GCP
 

19,000 MT annual production 
100 employees (private sector plant) = 190 MT/man 

19,.000 iT annual production 
60 L i.ees_ (GCPplant) = 35 MT/man 
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This is a relatively new family of products. There is 
a need for pUblir: education concerning these products. Nutri-
tional aspects, product use and handling are basically unknown. 

P. 	 Proposed Pr'oj ects 

I. 	 CIoperative projects. Joint ventures between donor agencies 
a id the GOP or some agency designated by the (30r such as 
SCP or TCP.
 

a. 	 It is imperative that larger domestic sup'plik-s become 
available. Fraductif! o oilseed crops must be en.our
aged. Edible oiis have always been a by-product indus
try so; a market for ,enal must be encvur aqd and 
developed. 

Education of the cattle/sheep/goat raiser as to bal
anced animal feed diets is essential. Feedlot studies 
under the auspices nf livestock growing experts are ane 
way of demronstrating the good feed qualities of meal. 
On-site, regional meetings with farmers and local feed
lot owners led by experienced agriculturalists who have
 

ofed 	 an assortment of rationi to animals over a reason
able period of ti, can present some very dramatic 
results. Weight gain and feed conversion data using 
Pakistani materials should be developed. The value of 
various meals must be shown to potentia- users. 

b. 	 Farmers appear to be reluctant to give acres devoted to 
money crops such as wheat tc oilseed production. Some 
sor-t of guaranteed sale at a fair, competitive price-
iorward contracting--cauld be established. Merketing 
experts in cooperation with TCP5, which already buys all 
the oii in the country, shuuld develop forms of con
tracting with farmers/growers. Individuals with exper
ience in grain contracting in countries where this! is a 
common practice would be able to set up a usable system 
rather quickly. 

c. 	 The import tax structure of oils should he changed to 
eliminate the current bias. Economists familiar with 
taxation and its effect would be required to evaluate 
the 	situation and recommend changes that would make
 
domestic oils competitive with imported oils. This 
same team could also work on the following project. 
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Ex:isM ta;4es Vhould be rationalized to include cocking
0iI:?s well as valArpatl and other edible c".Is., With no tax on cooking oil, companies are reapino unfair 
profitw. 

e De-initions of all edible oAlts, withalonig source oillabaling requirumentt, ishould writtenbe into foodrules. Creation of an e r'.,nt agency should beincluded in this project. A project of this type wouldr eq re extensive knowledge or food labeling require
ments with a strong background in edible oils. Thedefinitions o§ various edible aiils must be 
classified.

An enforcement agency's duties and responsibi I itiescould be well defined by experienced, quality 4assur
ance/compliance personnel and gjiven the authoritv of 
government regulations.. 

f ianinwer rei quirements and existing staffing in all
operaLing 0CP plants Sioulcd b examined and appropriate 
action taken. 
 Specific 30ible oil processing and plant
industrial enginoering experience will requiredbe tohandle this project. If costs are to be brought into
line, changes must ccur. 

cj. Evaluatrin of freight rates and rate controil programs
to assure equity -.n edible oil hauling is needed.
Feasibility of 
 oil movement by rail with favorable 
rates could be studied. Transportation rates and con-,trols are complicated. A project to 
 evaluate them
would have to be handled by someone skilled in treficservices, i.e., freight rating. 
 Distribution services
 
experience would be a real plus. 

h. It is imperative that -trading rules 
be established
 
whereby commodities 
 are traded 
 under uniform
 
conditions.
 

i. A good manufacturing practices (GMP) act should be
written into 
law so -that foods 
are prepared under
recognized, 5tandard sanitary conditions. Progasshould be implemented to train plants, to assist in
impleamenting 
 the programB and to create an 
agency ior
auditing ior compliance. 
 A good technologist with
specific edible oil experience could head thiz prii.ject.
It would require wide sanitation knowledge and, if

involved with actual implementation, traditional
 
quality assurance/sanitation inspection experience.
 

j. The GOP needs to form an "essential 
 industriec"

for curtailment of utilities 

list 
such as power and natural 

gas, so these industries continue to 
operate when
 necessary--even 
 if cost penalties are necessary.

Individuals with public utilit-, experience can perform
this type of project. De-iinitions of "essential

industry" would be needed as well 
as government backing
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to set it ip throuqh Pakistan , Utilities Commission. 

k. 	 Educaticin of conrsumers concarning nutritional aspects 
as well as &s* and handling of cooking oils will 

uncourage the .rowth of this sec-t.r of the market. A 
home e naist television show, newspaper supplements 

and releasc-is,, radio advertissing and other fcirf, s of 
piblic servwe information could do t.uch to educiate the 
general pcpulace. Information could be disseminated by 
a public :informnaltion office. A good jaurnaliAic style 
wauld be required as wiell. 

1. 	 Spant bleaching clay irs an excellent animal feed. A 

feeding project could be evaluated once the plant's 
operational probl .ems are el imirnated. Agricul ural 
economists could include this project in the feedlot 
project suggested under- "a." above. 

2. 	 Donor Projects available to producers on request. 

a. 	 Determine the market for institutional products such as 
bakery specialty fats, emulsifiers, margarines and hard 

butters. Provide technical assistance in getting the 

products rianufactured. Individuals with experience in 
these product areas, both in application and manufac

ture, would be required to develop the information. 
Market analysts could evaluate the actual demand while 
food technologists and processing experts could train
 
manufacturers and users.
 

b. 	 Investigate available alternate packaging materials. 
Many different one5 are excellent for packaging edible 

oils, but none currently are utilized in PaKistano 

Blow-molded plastic or foil-iined cardboard is excel
lent material. Packaging engineering expertise would 

be required to do this project. A survey of available 

materials in this country should be made. Process

ing/packaging experts could assist plants in developing 
requirements Fand new package start-ups, i.e., equipment 

and materials. 

c. 	 Initiate a 'detailed technical study to identify and 

correct deiiciencies in the batch deodorization process 
to eliminate re-refining and concentrated, in-depth 
study o this nature must be handled by an experienced 
operation person familiar with the technology of edible 

oil proces!iifng. 

d. 	 Design and facilitate statistically significant weight 

control programs for filling operations. These can be 

justi.fied as cost saving projects, Statistics and 

quality assurance experience would be required to 
develop these programs. Variability of packaging 
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O'ach-i rour would A.A to be dleerm ,nOte ad -relistic 

R Aes lai!7, beqin to'mduroia7e, Provide tcvchiraA infor-I 

a~rt. ~inu ig te7hia prrteqiieiiio dat~a. 

praovsiawu 	 e.xpvrts wo~uld be~ to ~ut~ ~r 
anin 
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obpny GiameI 

Prson ( :. int .rvie c:____
 

Ti t _.
 

11. Company Details:
 

A. 	 No. o- cip 1coyes 
B. 	 Mai~n productts of this pt__ 
C. 	 Operations performned here a, 

1. 	 Ref ining_ 
2. 	 Acidulation
3. 	 91 ea hi n 

4. 	 Hydrogenat i ua_ 
5. 	 Uvodori zati n 
6. 	 Packaging 

D. 	 Oil sold here is packaged in what sizes?
 

III. 	 Yard Operations 

A. 	 How- i s crude oi I recei ved':
 

i 1, Type Received via
 

Note: Tankers 	hold 8.5.-9.0 M Ton, each 

B. 	 Unloading operations observationn 

C. 	 Sampling__ ___ 

D. 	 Storage: Capacity___
 
Condi tions
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iV . . 

2. 2. Mtq. by_ 

E. Anz.]At icAi Dir_ _ 

. FF 6O CSO PALM 

b. ref ired 

2. Refined color 
3. O enr 

V., Pre-bleaching 

A. Systes dvcriptlon
i. Batch size: (s) 
2. Press type
 

B. Clay 
I. Saurc _ 

2. % treat_ 
3. Disposition 

C. ConditiorM 
1. Vacuum 
2. Temperature __
3 T me___ _ _ _ _ _ _ _ _ _ _
 

D. FFA rise. to 
E. Cool to presses
 
F. Refined/bleached oil storage capacity.__ 

V1. Hydrogenation
 

A. Hydrogen gas generation
 
1. Method
 
.2. Purity.
 
3. Rate_
 
4. Storage capacity
 

B. System description
 
1. Batch size(s)
2. Pressure, psig
 

3. Vessel observation
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D .~ Fnaiyuir n2.i " e,.......


rar 

d.Lc 

A .p at a Iy 

IX. ~ b Ticr~~iM 

2. Numbe 

A. Syste desription
D . iarAn 
4. tpa pr r tst, 

I. Ancazytion Dt 

.. Vau.u __ 
2. reddppecii* Storage ]s F___ 

3. Dr-op t tpratur'e de~ree F ___ 

4. Ti~ __

5.aCkape r- iaeia 

A. Typia deodorized FF 
2. Otheam trets_ _ 

A. PackagiT ypatian 

B. Observation 
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Thi's pper attepts to di.cribo briaf!y the Patistani oilseed 
pr acesirq industry in terc.a of capacityo afficiecyg costsp
inv~mtaznnt and comparative advanptage in the prevaZtrin of exist
%nc_, v! I ,ad sources 

C~acit liation 

It ts estiijatud that the quantity of oilseeds a'nd otlseed
mterials pr ces.ed by solvent, expellers and kahlus is at-

A 000 To.- -

MtAhad qQ Ra A 2tdd
 Ri-t 

Solvent 130 0 	 .40
30 	 200
 
Expeller 1,350 120 0 1,470

Kahlu 0 	 120 0 0 12,Q 

240 50 40 1_;__790 

an the basis of the above tonnage estimates, it is believed the 
processing capacity and utilization to be as follows: 

..... 000 Tons--------------------
Caa,_citv Z Utilized Utilized Available 

Expel l er 3j,200 	 45 1,470 11,730
Solvent 	 500 
 40 	 200 300
 

3.700 
 45 _ _Ij 70 "2,030 

°
These numbers are "best guasses ' and simply describe the magni-
tude of the over-capacity situation. 

The estimated replacement cost in 1983 for the plants processing
 
cottonseed or rapeseed is as follows:
 

Daily Capacity
 

Cold Press Expellers 14 7029000 569160
 
Cold Press Expeilers 100 4v7529000 
 380,000
 
Solvent Extraction
 
(imported machinerr) 100 150,000,00 12000.000
 

The expeller operator has a ready demand for the high oil expel
ler cake from the farmer with some livestock who has the notion
 
that ruminant animals perform better when fed 
protein products
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with high oil content. There apparently i, also a pr ernce by 
some people for crude expeller cntt'nsfed oil found in retail 
markets at less than the vanaspti price of Rs Ii.2 par kG. 

Smoall expeller plants often are oper'ated as noighborhnad e-tab
li Rents with a mrket carved out within "donkey distance" of 
the source of supply and the warket for cake. Supposedly, GCP 
collects all the oil from about 500 :i ills at this level. 

The large expeller mill sim~ply have more expellers than the 
small mills and operate in much the saw., way. Hawever, they are 
larqe enough to be more visible and mr.ore likely to be corntroalled 
in some way., than the small oills. 

The solvent plant operators try occasionally to pr -c.ms cotton
seed but must gear the pro&raction cf meal, cand therefore ail to 
the demands of the emerging paultry industry. Cotta,-sLed meal 
cannot be used as the only protein source in pnultry rations; 
howsver, one solvent extraction plant could supply the entire 
current protein demands of the poultry industry. The solvent 
plants have been relegated to a position in the market where they 
can only process the materialu that cannot be processed by the 
expellers. One solvent operator observed that the solvent plants
 
are primarily involved in processing the "junk." He wan refer
ring to the solvent extraction of rice? br~n and rapL /mustard
 
cake, supposedly for soap making, and the export of the d.-oiled
 
rape and rice meal.
 

Expellers account for about 86 percent of the cottonseed crushing
 
capacity due to cost-effectiveness and ease of entry. New expel
ler plants hav, been built in recent years and there have been
 
capacity increases in existing plants. There has been no in
crease in the number of solvent plants, and at least one plant
 
has been mothballed and another scrapped.
 

Over 90 percent of the cottonseed is processed in indigenous low
pressure, screw press expellers. The whole seed, including lint
 
and hull, without cooking, is fed into the screw press and usu
ally the only temperature rise is the res.ilt of heat of friction.
 
As a result of this processing method, the oil yield for Pakistan
 
is only about 11 percent once refined (about 60 percent of the
 
oil content), compared with the much higher yields of about 16
 
percent once refined (B8 percent of the oil content), which could
 
be achieved by most of the solvent extraction plants visited that
 
have delinting and dehulling equipment.
 

If all the cottonseed had been solvent extracted, oil production
 
could have been increased by an average of about 44,000 tons
 
annually for the pa-- five years. However, the expeller plants
 
are extremely cost-e, Fective and produce high oil content cake, a
 
product preferred by the buyer.
 

For the purpose of estimating the comparative total costs to
 
process cottonseed through expeller and solvent extraction
 
plants, the following are assumed:
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--------------------------------------------------------------------------------------

a, 	 Trh cust of cottonseed delivered to 'th, plant site i- the 
same in F.%H ca .S. Any differencas in .he 
and octr-oi cost.wou.Ld have to be adjusted on v individu=l 

b. 	 All the expellr pr:essing costs are for- plnt, having fiv. 
expe e '.., iaho~t the average nuir.bnr repmrtd. ricn,ral AY,
plants with fewer L':pelle;-s would haveai higher unit cost,
while thot;, with rore than five wom.ld nhow looer processinrt 
cast. 

c. 	 Si.miIarT'y, solvent entraction plant provessing cost eisti-
m(ntes are based an 100 metric tons per &dy HiTPD) of cotton
seed.
 

d. 	 All 
cost 	estimates are per one 40 kg maund o4 cottonseed. 

Cist/40 kQ Nand Expeller Expeller Solvent Extraction Solvent Extraction
 
of Cottunseed Uhole Seed De-linted Seed
D)-linted Setd 	 De-linted and De-hulled
 

Cottonseed 	 76.50 7650 
 76.50 	 76.50
 
Transportation 4.00 4.00 	 4.00 
 4.00
 
Octro, 
 1.. 1.5 1.15 	 .,.5
 

tatzl Procuretcnt Cost (Rs) 81.65 81.65 
 81.65 	 81.65
 

Fuel and 	Power 1.50 2.40 6.10 
 6.00
 
Labor 0.80 1.15 1.50 1.50
 
handling-
loading, unloading 1.15 1.15 
 1.15 	 1.15
 
Mintenance & repair 0.60 0.75 1.40 	 1.50
 
Depreciation-
oiachinEry, bags 0.40 0.50 	 2.00 
 2.00
 
Solvent 	@ 0.25% loss 
 I25 	 1.25
 
Caustic 	soda 0.40 0.40 0.60 
 0.60
 
Salaries-
office, 5echanical 0.70 0.75 
 1.00 1.00
 

Mi sce] Ianeous 0.90 0.90 0.90 0.90
 

Total orocpising Cost As) 6.45 8.00 	 15.90 
 15.80
 

TOYA. 08.10 	 97.55 97.45il l CIftRs 	 89.65 
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The. expected yields of products from each of the above types of 
oilseed processing plants are shown in the trable below. In each 
case, the yield is expressed both'a a percent of the whole 
cottonseed processed and as kg per 40 kg enaund of cottonseed. 

Yields/40 kql/aund 
 Expeller Expeller Solveat Extraction Solvent Extraction
 
of Cottonseed Whole Seed De-linted Seed DR-linted Seed Pe-linted and Be-hulled
 

-Z-- kgld -%-- kg/ad -%-- kg/ed -%- ky/ed
 

Crude Oil 10.98 4.39 11.41 4.57 16.86 
 6.74 16.40 6.56
 
Semi-refined Oil 10.65 4.26 11.07 4.43 16.30 6.52 15.7 6.35
 
Soap Stock 0.55 0.22 3.57 0.23 0.84 0.34 0.82 0.3
 
Expeller Cake 87.80 35.12 82.32 32.93 ---........
 
Extracted Heal --- --- --- --- 76.27 30.51 46.78 
 10.71
 
Lint --- --- 5.00 2.00 5.00 2.00 5.00 2.00 
Hulls ... ... ... ... ......- 30.00 12.00 
Loss 1.22 0.49 1.27 0.51 1.87 0.75 1.82 0.73 
Oil inCake or Heal 8.00 2.81 8.00 2.63 1.50 0.46 1.50 0.28 
Protein inCake or Meal 23.62 --- 25.20 27.19 --- 41.13 ---
Residual Oil inHulls -- ------ --- 3.00 0.36 

Using values of products per 40 kq/maund as recently listed by 
the Ghee Corporation of Rs 266 for semi-refined oil, Rs 60 for 
soap stock, Rs 200 for lint, Rs 30 for hulls and Rs 69 for cake 
or meal, the following shows the profit or loss from,the type cf 
plants mentioned above. In each instance, the kg of each product 
and its rupee value is shown for the yield 4rom unr- kg/maund of 
cottonseed processed. (Note: Rs 268 per 40 kg/maund for semi
refined oil = Rs 250 per 37.394 kq/maund.) 

Product Rs Value per 40 
 Expeller Expeller Solvent Extraction Solvent Extraction
 
kq/maund of Cottonseed Whole Seed De-linted Seed De-linted Seed De-linted and De-hulled
 

-kg-- Rs Value -kg-- Rs Value -ky-- Rs Value -kg-- Rs Value
 

Semi-refined Oil 4.26 28.54 4.43 29.68 6.5? 43.68 6.35 42.55 
Soap Stock 0.22 0.33 0.23 0.34 0.34 0.51 0.33 0.50 
Lint --- 2.00 10.00 2.00 10.00 2.00 10.00 
Hulls --- --- --- --- --- --- 12.00 9.00 
Cake or Meal 35.12 !,58 32.93 56.80 30.51 52.63 18.71 32.27 
Total Product Value --- 89.45 --- 96.82 --- 106.79 --- 94.32 
Total Cost --- 88.10 --- 89.65 --- 97.55 --- 97.45 
Profit fisilaund --- 1.35 --- 7.17 --- 9.24 ---
Loss Rs/Haund --- --- --- --- 3.13 
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--- 

Assuming the Ghee Corporation price listing on January 221 1903, 
was correct and is still applicable, it is apparent oilseed 
processing plants should be delinting, cottanseed bere pressing.
The expeller plants would profit by an additional Rs 5,01 per 40 
kg/maund of cotion processed because the lint is worth more than 
the cake and additional oil would be recovered by removing it.
 
It would ;ppear the olvent extraction plants would be very
competit ve when proces(ing delintod bl clc cottonseed. The 
delintin would have to be very complete, and the MTPD through
the extractor Would be lower due to the additional bulk of the 
hull. s. 

Using the above total value -for all processing products, except
cake and meal froim the above types of plants and their total 
cost, the necessary meal value per 40 kg maund to break even is 
shown on the table below. 

Rs/40 kg "aund of Cake Expeller Expeller Solvent Extraction Solvent Extraction 
or Heal to Dreak Even Rhole Seed De-linted Seed De-linted Seed De-linted and De-hulled 

-kg-- Rs Value -kg-- Rs Value -kg-- Rs Value -kg-- Rs Value 

Grand Total Cost --- 88.10 --- 89.65 --- 97.55 --- 97.45 
Products Other
 
Than Cake --- 20.87 --- 40.02 --- 54.19 --- 62.05
 
Necessary Cake Value ---
 59.23 --- 49.63 --- 43.36 --- 35.40 
Cake Value/Maund 35.12 67.46 32.93 60.29 30.51 10.7156.85 75.68
 

If the price of semi-refined cottonseed oil were increased to 300 
Rs/40 kg maund (280.45 Rs per 37.394 kg maund) and other products
remained the same, the necessary meal value per 40 kg maund to
 
break even would be:
 

Cake or Heal Rs/Haund
 
to Break Even with
 
(300-268) 32 Rs Oil Expeller Expeller Solvent Extraction Solvent Extraction 
Increase inValue Whole Seed De-linted Seed De-inted Seed De-linted and De-hulled
 

-kg-- Rs Value -kg-- Rs Value -kg--' Rs Value -kg-- Rs Value 

Grand Total Cost --- 59.23 --- 49.63 --- 43.36 --- 35.40 
Increased Oil Value 4.26 3.41 4.43 3.54 6.52 5.22 6.35 5.08 
Necessary Cake Value .-. 55.82 --- 46.09 --- 38.14 30.32 
Cake Value/Haund 35.12 63.58 32.93 55.99 30.51 18.7150.00 64.82
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12 percrt increase in the.value al semi-refined cottonseed oil 
Would mek solvent extraction plants cast-competitivp with expel
ler plants if cake and meal values were the sme. 

Rope sd/Hustard 

It is estimated that half the rapeseed is processed by kahlus in
the villages and the other half by expellers. The solvent plants
de-oil ahout 40,000 tons of rapeseed cake previdusly pracessd by
kahlus or expellers. The los of rapeseed/.iustard oil through
kohlus and expellers is about 14,000 tons more than the loss 
through solvent processing. However, the cost-effectiveness and 
low investment 
 of kohlus and expellers precludes the us Of 
solvent extraction for rapeseed/mustard seed. 
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RESEARCH, PRODUCTION AND ALTERNATIVE CROPS: 

M OVERVIEW 

A. 	 Summary and Recommndaticn.5 

1. 	 The gap between production and consumption of edible oils is 
growing at the rate of about 50,000 metric tons per year in 
Pakistan and increases in production are necessary to fill 
this 	gap. 

.2. Developmental production research conducted mainly in
 
farmers' fields is needed to begin to f11 this production
 
gap

3. 	 Increases in production of oilseeds ned not replace produc
tion of major crops because millions of acres of dobari or 
rice-fallow land, cotton-fallow land and kacha land are 
available. From 30 percent to 50 percent of these lands are 
cropped, often with very little input or care. Of the 
estimated 13.5 million acres of these lands, about 6.75 
million acres could be planted to nontraditional oilseed 
crops. If both traditional and nontraditional oilseeds are
 
produced on the acres, aven with no increase in production
 
per acre for traditional oilseeds, more than enough oilseed
 
would be produced to fill the edible oil shortfall.
 

4. 	 The present researci on oilseed production is inadequate.
 
In order to increase production significantly, adequate
 
funding is needed for both adaptive and developmental
 
research. 

5. 	 There is a weakness in the present system of disseminating 
research information to the farmers. Farmers' fields should 
be used for the proposed research projects so the results 
will be observable to other farmers. It will be the respon
sibility of the researchers to put the field research data 
into a form that is usable to farmers. 
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Stagrien the iVes. Thin land is, at. b *-ften
 
coarq r ducon.s h etpouci e-n.io
 

r FaraBrounm 'vt- njrdict. To~ i- roduction 

DnD uy. hnus an be rown in the eorin s of 
the Ntff and raluchietan., but yields are law - cause 
f arnors dn not uae the best produ1ior ehnroi ogy.
Pefanuts cao fit into a rotation on the Waanir i n fe d 
areas. Thcvy have high yiel_ pateriti--) QHn: - lot 
of protiso in this ardza 

Leguipe Inovulum Renaret-Dve I ent bringor PrTo 
a or andirnoculum into ciercial . roduction eybe, rs 

groundnuts. rhis il require private se tar nparTeai
pationr to cnc-m al I requi imentsde rmine r io input 
Higjh inoculum usage would reduce the production cotzt of, 
these tw~o crcpsi. 

Machinery Dveopmunt Projct. To .ncr-ease e 1f i Ci z.n Cv 
in production and harvest.-ng as a vehiclu -ftbr adaptive 
research an existing farm :mplements. Theshing as it 
Is now~ done, is too slow. to allow sufficient tim~e +or 
the farmer to plant., harvest Ind thresh an oilseed crop 
before it is necessary to plant the next crop. An 
improved but inexpensive thresher is the solution to 
this problem. Impraved tillage implements and seeders 
to get better germination and more even stands are 
other areas for research. 

Integrated Economic Research Project. To integrate
economic analysis into all of the development and adap
tive research projerts. Farmers must be convinced that 
the added oilseed,crops will result in a sufficient 
financial reward over and above cos . Research is 
needed to determine the optimum inputs and the effect 
of introducing new crops on yields of crops in the 
existing rotation. This information should be trans
mitted to farmers in a usable and understandable form. 
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C 	 arops trirli a s 

uthat 	 wre used as source of inforvation -re
l. i.sted 	 in Tppt71ni o1. iFo reportsS re preparediwhich describ
Anr Si t~UZ'kill rnd mak 	 o imnair~proveent.

Th res~-_,t, J. 
Amer. "li craps Seed Inidstry in Paki5t~; 8 L. Drcks, "lntegrated Econom~ic Rart arch on Edible 
Uixse~fzd proOuctise in Pakistan; A5r Ra 1. ,"clsais Peanuts 
and Crop Panduction 6vstl; " TadiFo F. oaes "hReseairch and 
Developmnt of croseed Crops in Pakistan. These reparts have
beei condensed into a report that deals with the existing stua
ti-yn in Tablp. of itv strangths and weaknesses and the changes
raqui red. 

C. Summpary of yport 

1.D The Eisting Situation, Strengths and Weaknesses 

a. Produ~ct ion 

Oilseed crops in Pakistan are classified as tradi
tional and nontraditional. Traditional crops are those wth 
a
history of commercial production ;.oting back several years, wh~ile
 
nontraditional tho recently
Nontraditinallwf crops imprtance are sunflawer,. 

crops are ed introduced to Pakistan. 
safflower and

soybean. Tabl I gives acreages and production of these cropsover a 	 period of years. 

Development of acreages of nontraditional oilseed crops has been 
a responsibility of the Ghee Corporation of Pakistan (GCP),, Seed
Division, Lahore. It is apparent that acreage of traditional 
crops have stabilIized and acreages of nontraditional crops
not increased as rapidly as planned. 	

have 
Aver-age yieldt5 continue to

be low. 
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q uea n't o.i n ultivars. Ths ispa 
ticu~rl.y- true ocr a pzzw:?/ ! usi;,rd , i0 groundnuts. 

IprAvia-I ctivZ"r 4tre~ not.~ rLapidgy from~ rezrch 
instit te-; ano i ai ntrocti 

Va ri able and of tTn poor stands. This is due in sme 
instances to the use of Ano germination 1z-_xspi2
cially iv yben ard sunflower. More ihex.ohfeve'.
 
poor stands have' resulted from poor 
tion, pcor-planting techniques.= or:bot h 

Hetares~ of Sobrna 
in Provines of Pacist~in 1976-1981 

Year Puniab _Pkistan Si rid 


Sunf Iower,

1975-76 481 2 -- 83 
1976-77 389 ..... 389 
1977-76 -- 19 i8 37 
1978-79 247 220 12 479 
1979-80 267 247 78 -492 
1i80-81 25,634 247 84 2,q96 

Soybeans.**' 

1975-76 -- 2 831 833 
1976-77 "'- 52 !1,610 1,662 
1977-7B -- 76 2,973 3,049 
1978-79 -- 140 3,297 3,437 
1979-80 -- 168 3,344 3,512 
190-81 -- 168 2887 3,055 

Safflower***
 

1978-79 ...... 1,258 
1979-80 ....- -- 98"7 
1980-81 ..- 4.490 

*No oilseed production is reported for Baluchistan Province. 

**AEiculturaI Statistics of Pakistan,_ gB pp. 61 and 63.1 

***Agricultural Development Project PC-1 form. Ghee Corpora
tion of Pakistan, Seed Division, Lahore, p. 9. No data on saf
flower was found previous to these years. Almost all of the area 
"shown here .is in the Sind and South Punjab.
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Xnadequati. otritio . In n Y 0% .-"bed 
crops, in cotrast t t..tQ ~tSti .rb Ofet~ K in -eri 

den-ce~d by a l.igjht grce coo -Zihe prc-nne of a -e 

suppl y of suppl e ntal ir nt 

Prbe". is 1i koly Ito inyPae
of hdaa£, h ande/ c; tlbarhd genn-alprjvae ,.a' , N 

be daag by apids 1o"aatwt 

- Daae -fr x' i S'"F4. O th,,-.7e4 a s r o u dl
seianes have not b¢con' A ,.-'vere as in iheat t,3
1tLe -' sa&~car '3u-4 e I *Surrust. ~ has *:uem Sc?'e to 

4#AI b .ihts inrt year S and soybean has been 
att aC.kedFi bY i;:I eaf '0.rus. 

Losses: tn r,rds Lik'eimost crops, oiilseeds can suFfer 
ueverv, 9rom birds. Most severe has been damage 
to sunfl wfr,, partic larlv in isolated smai2 fiels. 

Equi nient probT s The-e was a lack of sulit;b2y de
si gned and ,FfOr-dabI 0 eqUi RIpmnt that Wouid i, prove 
procamtion through better seedbed preparation and con
trolled seeding 'ares with provision for 'aaking banded 
applications of feortiliers at r5ecaorimended rates. There 
was also a lack of machines for controlling weeds and 
for improved thr.shing. In t5te case of peanuts, there 
is an urgent need for an improved bullock--powered dig
gerv a siechanical picker and a irechanical sheller° 

In the case of the nontraditional crops, the acreage being devel
oped by GCP is scattered over a very wide area. This leads to
 
inadequate supervision and difficulties with delays in the lift
ing of the harvested crop. Some concentration of the acreage of 
each crop would be desirable. This nsay be difficult because of 
farmer resistance to the culture of new crops. 

There is too much dependence on introduced supplies of planting 
.seed of sunflower and soybeans. Introduced seed has been expen
sive and sometimes has had low germination because of exposure to 
very high temperatures and/or humidity in transit or in storage.
 
Delays in receipt of seed have led to delays in planting date.
 
There is a strong need f:or a local seed industry to undertake the
 
production of a high quality planting seed.
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Siaiilary thyre is no loaal aoura* of Rilzabiuti inacult m for 
saybearis or qrcundnuts. & cumcerciail prcitlucofr~n1ol 
tion of inaculum could provico a high qualit, product for not 
onldy soybean and groundnuts; but adso -for other la-gu Crops. 

Therf-.- hi.: * bevn ery itLL!.K research done on the cost and r turns
from n 3ntraditicvnal anid tr_-,ditional,' oile- cros W- copaa 
tive -eturn been -found -for,any of these crops. If* a 
4arrtr is to ;tke d4..cisioros on the ChOIC of oilseed or other 
Crds c r aV k;cha or raiiied nds he needs to know which 
crop will mximize rvdtur rL_ 

tvidcn, spr,:ific sequences o-,crops 
hiqher yilds. Res~ a 'ch is needad tn veri-fy or refute this and 
d.,tirmine the oiconsequences. 

There ii "hat result in 

Res;arah i s also to deter iina 1"he oPtimum level G inputs 
into an :rop. siall of andcils-,.i Vary -6ounts +ertilizr 
pesticid.; are now used an oilseeds. 

Farmers respaond to now income opportunities but need to be in
formed of the best alt i-naives. Economic analysis and develop
merit research conducted on farmers' fieda is required to develop 
extension i nfrmati on. 

b. Rsarch
 

Research programs on oilseed crops have largely
 
been centered at the provincial research institutes and at the
 
National Agricultural Research Center fNARC) in Islamabad. Coor
dination of oilseed research programr, nationwide has been pro
vided by the Oilseed Research Coordinazor at NARC. Federal funds
 
to finance provincial research have been channeled through the
 
Pakistan Agricultural Research Council (PARC). Following are
 
e.aluations of research:
 

Research being done at research insLitutes is variable 
in quality. Research under the direction of Abdul 
Padim Syed at the Agricultural Institute (North) in
 
Swat Valley and Altai Hussain Chaudhry at the Tandojam
 
Agricultural Institute is of very good quality.
 

In the provinces, improved cultivars and technology
 
developed through research are being transferred very
 
slowly to farmers. This may result from limited re
search/extension contact. Even more serious is the 
failure of researchers to demonstrate improvements in 
cultivars and production technology at the village
 
level. This could be the result of inadequate budgets
 
and transportation.
 

There is very little research into the feasibility of
 
using dobari. cotton-fallow areas and kacha (riverine)
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lands for oilseed &prcs. The vast ;ize of these tracts 
dictAteS that SLuCh1 reserch be aparnded 'withaut delay. 

The Oilseed Resvarch Coordinat r at NARC has cvar ten 
speciess of oilseed crops under his Supervirion--too 
many to permit him to supervi, niationl rearch pro
grams on all of themr One o orevoisd avisors are 
neded to give him backup support. 

Bec~use~ there ar a great many oi Iseed ciraps,. Va4:h with 
its own growth pattern and probleis, financial re
sourCe, have 'przad thin.ben very 

Research on groundnuts has been seriously :-,eglcted and 
is far behind needs. There is no strong linkage 
between oilseed researchers in Pakistan and the ground
nut program at the International Cropts Research Insti
tute for the Semi-Arid Tropics (ICRISAT), where nmajcr 
research attnt.ion is being given to groundnuts and
 

important advances have tsn made in cultivar improve

ment and production technology. The latter program 
provides segregating populations fron many cromses 
some very difficult to make. These could be grown by
 

oilseed botanists in each province and promising selec

tions could then be made.
 

Research into thE development of dcuble-zer'o rassica 
iuncea (raya) is being given 'insufficient emphasis.
 

Already zero-erucic acid types are avaj:& ble in Paki-
stan and low gluosinolate ..ypes should soon be found. 
A double-zero raya ,4ould have great potential in meet
ing part of the edible oil needs of Pakistan. The oil
 

would be similar to soybean oil in fatty acid composi
tion, and the meal could he used in rather lar 
amounts in livestock and poultry rations. 

With a few exceptions, there has been insufficient
 

liaison between oilseed researchers and the GCP.
 

Closer cooperation would benefit the GCP through it -

diate application of research results and woul benefit 
researchers by acquainting them with crop probems that 
need research.
 

Financial support f.w- research. particularly that at 

provincial institutes. has been inadequate. Often, the 

transfer of financial support from PARC to research
 

stations away from Islamabad has been delayed. This 

sometimes results in the loss of staff.
 

The iailure of research units to provide improvements in culti

vars and production technology has particularly harmed develop

ment of new crops where the farmers have had no prior experience.
 

Farmers are not likely to adopt new crops until information on
 

yields and inputs are reduced to cost and return figures that are
 

understandable and meaningful to them.
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Economic research needs to be done in conjunction'with the oil
seed production development research on all of thas proposed
projects. This integration is built into each of the 
proposed

production development projects.
 

2. Changes Ruired 

Many of the changes required are self-evident and need 
not be e-laborated her-e. A solution to many of the high priority
problems would be provided by adopting the ten development or 
adaptive production research projects listed an pages 2 and 3 of
 
this papvr and described in det-il in subsequent sections. 

The potential area that could be used to expand oilseed prr,
duction is estimated to be 7,045,000 hectares as presented in 
Table 2. 

Table 2 

Present U>,. and Estimated Area of Land
 
That Could be Pla to Nontraditional Oilseed Crops
 

- -W00o..
 
-1,000- Estimated Percent Estimated
 

Description Total 
 for Nontraditional Area
 
of Land Hectares 
 Oilseed Crops for Oilseeds
 

Dobari 1,900 30 
 570
 
Cotton-fallow so800 1,400
50 

Kacha (riverine) 4,500* 75 
 3,375

Intercraopped 400* 
 50 200
 
(with sugarcane) 6.000 25 
 1,500
 

*Estimated by knowledgeable persons in Pakistan.
 

D. Proposed Projects: A Brief Review
 

In proposing crop research/development projects the follow
ing have been guides:
 

1. Expansion 
of acreages of oilseeds should not displace

the major crops, including wheat, rice, sugarcane and
 
cotton. Therefore, expansion in oilseed 
production
 
must come through more productive and intensive
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crcppkng, systems on (5) dnba-i gandi (-i. 
+allow landsop (iii) kacha lands; and (iv) barani landst 

2. 	 There should be a steerinn csmittee which consists of 
the (i) Federal Secretary of Agriculture; (ii) oilsred 
Comissioner; (iii) Provincial Seretaries of Acgricul
ture; (v) Provincial Directors of Research and 
Extension; 'v) a representative from PiAIC; (vi) r rep
resentative from the Cotton Committe ; and (vi) an 
ey~patri ate advisor. 

3. 	 The developmental research progrims or crap production
systems research should be administer'd through the 
FPderal Oncretary n-F Agriculture,, directly to the Pro
vincial Secretaries of Agriculture. The provincial
institutions have charge of conducting development 
research to support the crop production systen; pro
grams. Thete programs should integrata? the Agricul
tural Extensicn Service o the provinces and the 4feld
 
staff c, the tCP. Backup support and services: hould
 
be provided by PARC.
 

4. 	 Crop improvement research is the charge of WARRC which 
should respon.d to the needs o.F the provinces and sup
port 	their programs.
 

5. 	 Offices laboratory and -ield space (except land rented 
from farmers) will be supplieL as much as possible at 
provincial resear~h institutes and field stations, or 
provided by NARC.
 

To bring together an action program, ten projects are being

proposed. The following -=actionbriefly describes each project.
 

1. 	 Dabari Lands Project 

The dobari lands are those soils cropped with rice 
during kharif seaon and left idle or poorly used during winter. 
-The estimated area of these lands is 1.9 million hectares. About
 
30 percent (0.57 million hectares) of these lands in Sind and
 
Punjab Provinces is considered available for nontraditional oil
seed crops--sunf+ower, safflower--and 70 psrcent (1.33 million
 
hectares) available for the traditional oilseed crops--rape 
and
 
mustard.
 

The major developmental reearch effort will be crop oroduction
 
systems re'--arch and should be conducted at the provincial level.
 
The prima: , location should be in the Tandojam Agricultural

Research Institute (TARI)q with three satellite locations in
 
South Punjab,, North Sind and South Sind Provinces, This project

must be tied closely to the machinery development project to
 
overcome land preparation., seeding and harvesting problems 
to
 
enable more intensive cropping systems.
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,,oe -ful .- tlime expatriate advi'sor , a. prdtu.:cn cnit
1.25 man-years of short-term support are budgeted. 

2 Cotton-f a~,! Project 

Of the 2.21 million hecrtares cF cotton, about 30 per
cent (0.66 millinn hectaret* is left §allow dui-ing the rabi 
season. Much of this land is suited to planting sunflower and
soybeans during the January--May period. The project would
undert.°e crop production systems research on this land to in-
crzase the pl anting and management l evels of sunflower and 
soybeans., 

This project ould be tied to the machinery impr',ves1lent and
Rhizcbium inoculum development projects and include a cooent 
of the economics of crop production systems intensification. The
project should be located in southern Punjab, possibly Multan,
where two-thirds of the cotton-fallow is located. 4 satellite 
location should be in northern Sind Province, probably Kot Diji. 

One full-time expatriate advisor experienced in agronomy and
production and 1,.25 man-years of short-term support would be 
requireC,
 

3. Kacha Project 

The kacha or riverine lands are the lands along- the

rivers where safflower, mustard and same sunflowers could be
planted when the rivers recede after the monsoon rains. This
 
area is estimated to crintain one to two million hectares. River
 
control programs are now underway.
 

An agronomists soil scientists and agricultural economist should 
conduct a feasibility study before a final project is prepared.
The feasibility study could take up to six months for each of the 
three consultants.
 

4.. Seed Production Project
 

A major increase in production of hybrid sunflower,
soybean and safflower seeds will be required to meet the needs in
 
increased plantings. By 1988, the estimated area for 
planting

seed production ould be: sunflower, 11,250 hectares; soybean,,

25,000 hectares; and safflower, 18,750 hectares.
 

Because of favorable climatic conditions, the Swat Valley and 
proximate regions are desirable for sunflower and soybeans.
These co='ld serve as high-income crops to replace the opium 
poppy. Safflower seed production would be in Sind Province. 

An expatriate project director and seedsman would be required for
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three yearmll with about' LS. t40,000 in seed cleaners and baQg 
gi n; a p eriwt 

5-. Legume Xniul um Resarch-Decvel opment Project 

Presently, soybean inoculum is prepared by research 
institu~tes in Pakistan or in~partsid from the Upited States. There 
does naok appeamr to be - suitabl~e -inoaulum foir groundn uts. This 
project proposed to unde-tzaken the linkanoc of Rhizimbium strain 
selections Yo the groundinut Project and the camomrcial 
production of suitable inoculum -for ozybeans and groundnuts.
Efforts would link the groundnut, cottan-fallow and seed projec
tion projects. 

The project would need the short-term assistance of a commercial 
inoculum production specialist and specialized equipment to 
undertake production. 

6. Machinery Improvement-Development Project 

Four types of machinery will be needed to intensify the 
crop production on dobari, cotton-fallow and barani lands": (i) a
 
seedbed preparation implement for dobari lands; (ii) a thresher
 
more suitable for oilseed crops; (iii) planting equipment modi
fied for cotton-fallow lands; and (iv) groundnut harvesting 
equipment. The project would need to work closely with the 
respective research-developrental projects for machine design
speci ficaLions. 

The projoct would require one expatriate advisor plus 0.5 man
years of short-term assistance. 

7. Research Augmentation Project
 

The oilseed coordinator will need assistance to in
crease the r-rop improvement programs for the edible oilseed crops
 
and administer the crop production systems research programs.
 
This assistance will be required to coordinate new projects and
 
ongoing G lseed projects. It is proposed that one full-time 
expatriate advisor and up to 2.5 man--years of short-term assis
tance with seminars and short courses be provided. 

8. Groundnut Research-Development Project
 

There are only 59,700 hectares under groundnuts in 
Pakistani. There are 6.0 million hectares of rainfed or barani
 
land, much of which is suitable for grnundnut production during
 
kharif season. Major work is required in selections of high
yielding bunch types, production practices, inoculum selection
 
and machinery development for groundnut production. This will
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require .mving groundaut research to ioils more suitable and more 
repres6ntative of the lands on which groundniits ought to be 
grown. 

9. 	 Training Cacrdinatimns Froje.ct 

Training, both degree anud short-erm, is a necessary 
part of each projvct. Training will bae structured to complete 
course work at a fareign university and undertake research in 
Pakistan or" an 	 center o problemsat international on spcific 
important to Pakistan. All such triaining will require the coor
dination, cooperation and agrErmrnt of the student advisors
within each i;lstitution. Clear-c-ut staf-Fing ad 	 poli-Aisearch 

cies with earmarked financial support would bhe required to ensure 
success. Close coordination with the other projects. will be 
required to ensure the timely selection of the best candidates. 

10. 	 Integrated Economic Research
 
and Support of Oilseed Production
 

The dobari and cotton-fallow projects are developmental
 
research programs on crop production systems. Their major thrust
 
is to increase pro uction of oilseeds through more intensive land 
use. Cost structuring of past and future production practices
 
will be required to bring together the highest return production 
technology that should be transferred to farmers through exten
sion programs. The production cost of high--quality seeds and 
incremental cost of improved farm machinery for small farmers
 
must be determined. Farm management programs will need to be
 
developed for Pakistan agriculture.
 

The project must be linked closely to the crop productions sys
tems projects. As the groundnt,' and kacha projects develop, an
 
economic component would need t. be included.
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9prinq_P1ntnni in Plains. Mingora (Sw-at), NWFP. Rul. No. 
.7, December 1980. 
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PWPFACE 

Oilcrop SefMd Industr-y in Pakistan
 

The deficit in national prcduction of vegetable oil in Pakistan
 
has been given considerable study. The national 
 agricultural

production system has the strategic capacity to- increase 
the
 
oilseed crop considerably without redu:ing current levels of 
cereal or fiber production. This would primarily involve, inter
cropping between current rotations of rice, cotton and I'v--t 
with a mix of traditional and nontraditional oilseeds. 

The fundamental cause of the current imbalance in national oil
seed production has been the maintenance of an unrealistically
low official consumer vegetable oil price. This ha, resultod in 
a noncompetitive price structure for oil crops. The pricing of
vegetable oil and oilseed crops by the Government o-F Pakistan is 
a policy strategy that has been made and maintained with full
 
knowledge of the balance of payments cons(.?qlurnces. I this 
policy persists, imports of vegetable oil will co11t.Un ua to 
increase without significant relief from the natii nls 6agricul
tural sector. 
 This scenario cannot be sig-nificantly altered by 
any donor program without a change in vegetable uyil pricing 
policy by the Government of Pakistan.
 

The following report is not a study, 
but a series of observa
tions. Its purpose is an attempt to define the Pakistan s(eJ
industry and to conceptualize its future potential 
 contribution
 
to national agricultural development. The "future potential" is 
an area where donor involvement can help to shape and 
 accelerate
 
the contribution of this industry to domestic oilseed production. 
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As in any developing systv Pakistani agriculture has many 
components where ifprnverent would enhance total al,:jricultural 
output. Cne glarinrg kotr.ak Uink in the agribusiness chzi in is the 
weakness or absence of a seed production and distribution infra
structure of "seed industry." 

Introduction 

Pakistan possesses a national agricultural research structure, 
the Pakistan Agricultural Research Center (PARC), along with 
provincial experiment stations located in key agricultural 
regimens. A national agricultural extension system also exists;-. 
The consensus of opinion doesrnot rank these two organi:xatons as 
strong, but they have the potential to make some contribution to
 
national output.
 

The "product" of agricultural research and extension is "infarma
tion." The "product" of Pakistan's economic sector is "food and 
iber." Therefore, the vehicle or vehicles for converting 
"information" to "food" cannot be taken lightly. In successful 
agricultural economies, a great deal of this responsibility falls 
upon the seed industry where it is public sector, private sector 
or mixed. The reasoning is straightforward. Evaluation and 
release of new genetic material from the research structure must 
be relayed conuistently to the farmer. Germplasm must arrive in 
A pure form o4 economic quantity and availability in order to 
produce rsults consistent with those predicted by the research 
sector. Failure causes a credibility problem between the re
search and produ ction functions. 

The extension system, as mentioned earlier, also produces "infor
mation." Proposed n~rnagement tools and their 'cipated results 
are predicated upon genetic purity and econt2-ic field plant 
por-,ulations. Failure of the latter defeats the effectiveness of 
the extension function for improved management. (It must be 
not.d that the Pak-istan extension system currently cannot be 
counted an for any key role in national agricultural develop
ment.) 

The rjeed industry is, at its best, an intermediary g.rmplasm
 
i1,lVery system dependent upon researchers for raw material.
 
The grr~g conditioning (cleaning) and storage of seed is
 
almost as m*uch an art form as it is a technology. Techniques
 
vary Incredibly from crop to crop and widely within a particular 
seed crop, depending upon environmental constraints and available 

capital goods. 

Seed production is generally not treated as an academic disci
p ine. Few agricultural colleges anywhere deal with seed indus
try functions. Whereas agricultural research and extension are 
taught as professional disciplines,. the potential seedsman is 
lost in the shuffle at the university level. 
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The seed industry compensates for the lack of academic prepara-
tion with on-the-job training. 
 Skills and techniques that are
probably not mentioned in any published document are passed onfrom seedsman to sendsman in the field and in the processing
plant. The importance of hard industry experience will be
reflected in recommendations made later in this report. 

Seed Industry Structure--Of.icial Sector 

The Pakistan seed industry officially began in 1976 with the passage of the Pakistan Seed Law. This legislation, patterned
after that of many other countries, set up an official structure
for the control of crop variety introductions along with specifi
cations and Procedures for the production of certified 
 seed.
 
Before 1976, official seed involvement was fragmented and weak.
 

The official sector is currently supervised by the National Seed
Council. it has representativez from PARC, the Punjab Seed

Corporation (public), the Sind Seed Corporation (public) and
ministeril representation froir, the province. Beneath the Na
tional Seed Council are two organizations--the Seed Registration

Council and the Seed Certification Service.
 

The Seed Registration Council functions as the authorizing 
organ

for new varieties in Pakistan. 
 It is heavily represented by

PARC, which is chartered to test and evaluate submitted varieties

for 
 three years within the provincial experiment station system.

Upon completion of these tests, data submitted to the Seed Regis
tration Council 
 is the basis for authorizing the release and
 
production of a new variety.
 

The Seed Certification Service is mandated to conduct field
inspections on 
seed production Under application for certifica
tion or registration. It works under established quality speci
fications for isolation, purity and germination. Nine regional

seed laboratories perform specification analyses.
 

This entire bureaucratic structu~re has been des:ribed 
on paper

for some time. It appears there has been some recent 
funding

support for the Seed Certification Service, perhaps by the World
 
Bank. In any event, this agency has the future 
potential of
 
increased activity if 
it has the proper leadership.
 

Within the currenc. official seed structure the key man is Dr.

Imtizaj Hussein. 
 Both the Puinjab and Sind Seed Corporations
report to him. 
He is in charge of the Ceed Certification Service

and sits on the Seed Ret.stration Council 
and the National Seed
 
Council.
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Seed Industry Structure--Private Sector 

The private sector of the Pakistani seed industry is in its
 
infaicy. There are four or five seed companies in the country.
 
Not one of them possesses a legitimate seed conditioning plant.
 
To say that the private sector of thm Pakistani seed industry has
 
little impact on the nation's agric:ulture at this point would be 
correct. On the other hand, pieces of this industry will soon be
 
in rapid transition. The following examples point out what is
 
quietly happening.
 

Case Study: Rafhan Maize Products Co.. Ltd.
 

This Faisalabacl-based organization processes and markets a
 
variety of corn-based products, including starch. fructose and
 
oil. Raw material is obtained through corn growing contracts 
made through a series of commission agents. Quality is assured
 
through a proprietary hybrid seed corn program which supplies 400
 
tons of double-cross corn seed to the company's contract growers.
 

The corn hybrids are developed and produced in Multan and the
 
Swat Valley. A parallel corn breeding program draws experimental
 
lines from all over the world. Dr. Khan Bahadur heads up the
 
breeding and seed production programs. Facilities are poor, but
 
they are doing a lot with very little.
 

Corn Produc:ts Company (U.S.) owns 41 percent of Rafhan. Ciba-

Geigy, which markets pesticides in Pakistan and worldwide, owns
 
Funk's Seed Company of Illinois (hybrid corn, sorghum, and sun
flowers). A joint vnture between Rafhan and Ciba-Geigy will 
shortly produce a new Pakistani seed company. Basically, it will
 
be a marriage between Rafharn's marketing and seed production
 
experience and Funk's multi-crop germplasm inventory. The pro
ject will involve a new seed conditioning plant.
 

The new corn seed company will go after the 70 percent of the 1.6
 
million acres of corn that is not being serviced by synthetic
 
iybrids. Rafhan charges twice the price of "synthetics" for its 
double-cross corn hybrids and cannot keep up with demand. Once 
the new corn joint venture is in place, the company wi ll add on 
hybrid forage, sorghum and hybrid sunflower seed product lines. 
Punk sunflower parental lines will be evaluated this year. Dr. 
Padahur reports that growers are paying 40 to 50 ripees per 
kilogram for imported hybrid sunflower seed that q'.ickly looses
 
its germination.
 

Pakistan Agro Forestry Corp., Ltd. supplies seed treatments (100
 
gram packages) that are placed in each seed bag.
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Case Std Pakistan _Seed CoMganI 

This cirganization was formed in 1976 by an ex-director of the 
Shee Corporation, Dr. Rahim Chaudhry. Headquartered in Lahore,
 
it is an importing rather than a production company. It is
 
currently importing hybrid sunflower sued irom Pacific Seeds
 
(Australian-based subsidiary of Continental Grain), Interstate 
Seed Co. (the number two hybrid sun4lower seed company in the 
U.'S.) and Northrup King (a Minneapolis-based subsidiary of 
Sandoz). 

This company is working closely with the Ghee Corporation's 
surif l wer program. This year, Pakistan Seed Company will produce 
the first sizeable (100 acres) hybrid sunflower seed production 
in the history of Pakistan. They iill produce a single-cross, 
894. This hybrid was released in 1973 by Drs. Gary Fick and Dave 
Zimmer, USDA, Fargo. It was the cornerstone on which the growth 
of the U.S. hybrid sunflower industry was built. It is still a 
popular hybrid in the tri-state area and in other countries. It 
exhibits a very higjh degree of self-compatibility. The Ghee 
Corporation has committed itself to buying all of the 100 acres 
of seed prcduction. 

The Pakistan Seed Corporation, in cooperation with the Shee 
Corporation, formed the Pakistan Sunflower Association six months 
ago. The purpose of this organization is to promote sunflowers 
in Pakistan and disseminate seed and tEchnical information to its 
grower members., The Pakistan Seed Ccr-poration is also involved 
in the importation of vegetable seed. They are currently working 
with Yates Seed Company (Australia) on the possibility of devel
oping hybrid sorghum seed production in Pakistan. They are also 
looking at the new double-zero rapeseed varieties. 

Seed Industry Structure--Public Sector
 

The public sector of the Pakistan seed industry was basically
 
formed by the Seed Act of 1976 and about $26 million dollars in
 
World Bank funds. This bought four big state-of-the-art seed
 
conditioning plants. Three w.'-e located in Punjab to form the
 
Punjab Seed Corporation. Sind Province complained, so it got one
 
plant and the Sind Seed Corporation was formed.
 

The plants were due to be operational in 1980, but the Sind Seed
 
Corporation facility (Sakrand) has just started up and Khanewal
 
(Punjab) is scheduled to begin operations in June 1983. Rahimyar 
Khan (sister plant to Khanewal) should start up shortly after. 
Sahiwal (Punjab) is a problem and poor structural engineering has 
created a legal battle. Management at all plants is short on 
experience. The plants are high volume, so there will be no such 
thing as a small mistake. The two public seed corporations 
report to Dr. Imitzaj Hussein. (See, "Seed Industry Structure--

Official Sector.") 
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AnnualSeed Conditi on-ing. rCaiptcty 
(Maxi m Product ion under ,Vit: um anagaimnt) 

_ _ _ _Metric Tonm 

Whe~at Seed: 

Khaieaanl (PLunj ab) 60f,000 
Rahimyar K'han (P?, njab) 60.000 
sah:iwal (Punjab) 26,,000 
Sakralind Sind) 26._000 

Tot al 172,000 

Annuc.al Use Capacity 6009000 
Percent Annual Use 29 

Cotton Seed:
 

whanewjal (Punjab) 14,000 
Rahidmyar Khan (Punjab) 14,000 
Sakrand (Sind) 142000 

Total 42 000 

Annual Use Capacity 54,000
 
Percent Annual Use 78
 

Corn Seed (tm): 

Sahiwal (Punjab) 15000
 

Total 15,000
 

Annual Use Capacity 161000
 
Percent Annual Use 94
 

Kanewal wants to get into hybrid sunflower seed production. 
Sakrand has pt-ogrammed rice and rapeseed into their program as 
well. These plants have all been constructed in hot areas. 
Drying facilities may not be adequate and germination could be a 
nagging problem. Despite all of this, there will be a contribu
tion to Pakistani agriculture, and it will be sizeable. These 
four seed processing facilities are a step into the 20th century
 
seed industry,
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Romanian Sunflower Seed Conneztion 

In a few months Romanian technicians will arrive at the Khanewal 
facility of Punjab Seed Corporation to begin a hybrid sunflower 
seed program. There is talk that an additional 2,000 acres of 
seed farm land will be added to support the sunflawe.r seed pro
duction effort. There iva already 4,500 acres at Khanewal. 
Romanian interest in Pakistan as a market for sunflower seed 
technology goes back over {our years to when the Romanians ap
proached the Shee Corporation. The offer made then fell through 
because of the high price of seed (double the UJ.5.) and several 
"strings" involving equipment purchases. 

It is too early to evaluate the potential contribution of this 
arrangerment to Pakistan's vegetable oil production. It is also 
too early to tell what impact it will have on private sector 
projects -to produce hybrid sunflawer seed. Romania tried to 

"penetrate the efmvrging U.S. hybrid sun lower- seed industry in 
1974. Rom Sun 52 was their offering. It *a:; expensive and 
consistently did poorly (compared with U.S. hybr-ids) throughout 
the country. That was the beginning and end of Romanian sun
flower hybrids in the U.S. 

The Romanian component of the Pakistan seed industry is, at this 
point, impossible to evaluate. As things progress, it could play 
an important role in developing hybrid germplasm and hybrid seed 
.for the sunflower effort. 

The Ghee Corpurat ion Cannectico 

If something significant changes in the domestic oilseed produc
tion picture, then the Ghee Corporation will be at the heart of 
it. They have the strength from any point of view--buying, 
processing, markceting, iiportation. It is just that simple. 

The seedsman is traditionally subservient in his role. He gives 
the power structure what it wants. The power structure in oil
seeds is the Ghee Corp ration, and it is conducting a major 
promotion of sunflioIerss. The corporation has 77 men in the field 
pushing this crop. Surely, many of them are technically weak. 
Quantity can often overcorre quality and they are using the media. 
The Ghee Corporation sponsors sunflower promotion programs on 
prime time national television. 

Every potential oilseed crop for Pakistan has some drawback. 
Cottonseed--low in oil, with a lint and acreage litnitation. 
Soybeans--lots of meal, not that much oil, sensitive to high 
temperatures and germination maintenance problems. Safflower-
lots of stickers in a hand harvest system. Groundnuts--digging 
problems, de-fatting questions, crop competition and human food 
considerations. Rape--competition with wheat and problems with 
aphids, along with erucic acid. Every one of these problems has 
a technical solution and many are rather simple. The 

298
 



environmental and cropping diversity of Pakistan should warrant a
 
inix of all these oilseeds from a scientific standpoint.
 

But the real eiyphasis in Pakistan now is on sunflowers. The
 
force behind this is the General Manager/Coordinator of the Seed
 
Divisionv the Ghee Corporation. He has worked with sunflowers
 
since the mid-1960's and sees them as-a catch crop in rotation
 
with cotton, wheat and rice. 

There is logic behind the heavy concentration on sunflot,ers
 
With finite resources, a mclti-crop oilseed program could dilute
 
itself to a point where not that much oilseed acreage would 
res.ult due to confusion and lack of priorities. This program is 
si mpl e--sunf Iowers. 

Thz.re is a rationale., The theoretical catch crop rotation 
acreage for sunflower is impressive. The open rice rotation land 
in Sind alane is over one illion acres. Twenty-five percert o
the natiion's 15 million acres of wheat is open in the late 
summer/fa I That is another 3.75 million acres. One and one
hal f million acres of cotton land is open in the winter. That is 
a potential production of over six million acr-es of sunflow.er 
without reducing current cereal and fiber acreage at all. The 
U.S. sunflower oilseed acreage hovers around four million. 

These are number games played on paper, but the reality is there. 
Crop land for sunflowers exists and the Ghee Corporation is 
starting to move in that direction. The GCP is reporting 1,000 
to 2,000 pounds per acre yields in various rotations from diverse 
production locations. With marainal management practices these 
may not be accurate numbers as "average" yields, but a catch crop 
is a cash crop. It helps cash flow on the main line orcereal 
fiber production costs. Sunflower input costs are m4. Dr'ak 
even is probably around 600 rupees per acre or less. Six hundred 
to 1,200 lb/acre yields could be consistently expected. The 
numbers are there. 

Take six million acres of sun.lowers with 700 lb/acre production 
at 30 percent recovered oil and you have 630,000 short tons of 
oil. "Thuregoes the production deficit. Could Pakistan process 
it all? That is a good question. What would they do with all
 
that high +iber, high oil cake?
 

What about solvent extraction? Low quality cake is the pivotal 
problem. The Pakistanis do not have an ansiver. Probably the 
only logical solution would be a low cake price to stimulate 
usage for livestock. Winter forage availability is tight. How
ever, the selling price of sunflower oil would have to compensate 
for the discount on the oil cake side. This could trigger sol
vent extraction. In any event, these are the "hard" decisions 
that the Ghee Corporation will inevitably have to make if produc
tion of any oilseed sharply increases.
 

One interesting observation is that the 
Ghee Coporation has
 
programmed 7:F,000 acres of sunflowers for this spring. 
They have
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irmported $320,0 0 warth. or Rs 4.16 sillion, of American and 
Australian hybrid 5nf!e. d for the program. 

Seed~ Staflpo,-Snfl~ r 

Low pcpulatian of boes in di ferent parts of Pakistan have
 
doomeinat varieties because of their inherent low, 
sI f-cumpatibi ity. Hybrids goncrally possess a high de-r of 
sl-atibiaity and are the only reliable seed solution pos
nible. Three hybrid.. hiavLe bein sucesflly tes-ted at th-, pro
vincial station level. Theiy arts Interssato 0-94,, Nirthrup King 
212, and Hy Sun 31. Two of thu hybrids are of U.S. origin; Hy 
Sun Z,1 is fr'om Australia. 

The Shee Car poation has imvportcid cave- 70 tons of hybrid sun
flower plant-jn qCed for this sivaontm Pakistan Srd Corporation 
wil cov'i'r-d s prr ,i this year. Th" Romanians 
are caming. E a t-s hybrid ~uf rseed busiessfew~ fiA 
in Pakistan could be wide open and loose. IX sunflowe'rs take off 
as a crop, the sed side could be exciting. 

Bees and seed storage are the only two problems sro for Paki
stani-based hybrid seed production. The Swat Valley has both 
sol utions. 

Because of low seeding rates (1.5 to 2 kg/acre) this seed crop is 
not that freight sensitive and could be mocved around to hold 
germination. 

It is significant that the Ghee Corporation and Punjab Seed 
Corporation are moving to hybrids. 

Government of Pakistan (GOP) research must not inhibit this 
movement by promoting open-pollinated varieties. For once, Paki
stan has an opportunity to adopt technologies similar to the 
developed agricultural economies. If open-pollinated varieties 
and hybrids are prrmoted, the confusion and frustration at the 
grower level will be disastrous. 

Donor countries should not sponsor either directly or indirectly
 
any research program in Pakistan that promotes or develops open
pollinated szunflotrver varieties. The world's sunflower-producing 
count-ies have siioved to hybrids. Russia, the last bastion of 
open-pollinated sunflower seed, is quietly buying hybrid sun
flower seed stocks -from the U.S. 

Qpe--_-pollinated varieties have more problems than just self
compatibility. They inherently lack uniformity in height and
 
4lower over a longer period of time. Height variability is 
purely coscetic and is not a real factor because of the hand 
harvesting in Pakistan. The extended duration in flowering with 
open-pollinated varieties presents some more serious problems. 
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The longer flowering period translates into an uneven maturity'
 
situation. This effectively lengthens the actual production time
 
by as much as two to three weeks (depending upon environmental
 
conditions).
 

Since sunflowers will always be placed in a cuntinucus rotation,
 
the open-pollinated varieties unnecessarily put time pressure 
on 
harvesting and land preparation for the following crop. This 
extended maturation period also exposes the crop increasedto 
danger from parrot attack. Bird damage is to be expecteo in all 
production areas. The only solution will be to increase acreage 
in a given area in order to distribute the damage. 

Seed Status--Soybeans
 

It looks as though soybean seed will be in the private sector by
 
default. 
 There is no public sector interest in soybeans, but
 
they may get involved later on down the road. Williams is "the" 
variety to date in Pakistan. Seed needs to be produced and
 
stored in the Swat Valley. Germination is the only production
 
problem from a seed standpoint. The private sector will need
 
some donor help here. The soybean seed business in Pakistan does 
not really exist yet. 

Lower Sind has logistical difficulties because of its distance 
from potential Swat Valley production areas. Work has been done 
at Tandojam thal suggests local production (and storage) possi
bilities with soine small-seeded Taiwanese varieties. This should 
be investigated further. 

Soybeans have their strongest potential role in the Punjab. 
Their economics from a seed standpoint is similar to wheat: low 
value per unit, large quantity per acre seeding rate. This makes 
soybean seed somewaht freight sensitive. The problem is that 
soybean priduction areas in Punjab get "hot." For germination 
protectio=n, the seed either must be produced nearby in cooler 
areas or produced in the local use area, shipped out and then 
shipped back. Freight strategy for germination preservation is a 
consideration in soybean seed planning. Moving soybean seed from 
Swat to MIultan would increase seed costs by aLul at 15 to 25 rupees 
per acre. 

Soybean seed transportation has not really surfaced as an issue
 
at this point. When 100,000 acres of soybean production are con
sidered, then seed logisti-s and freight bills become something
 
to be dealt with directly. Taiwanese varieties would offer some
 
less expensive alternatives.
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Seed Status--Rape
 

Rapeseed is strictly an irregular market product. There is no
 
serious public or private sector seed activity built around this
 
crop. Stands are marginal everywhere, but it not known if it is
 
due to poor germination, sowing practices or both.
 

The Canadians are in Pakistan and will most likely introduce
 
double zero varieties of rapeseed on a large scale. As these new
 
varieties flow out of the research pipeline, their genetic purity
 
is going to be difficult to maintain because of continual out
crossing with local varieties. This means that erucic acid
 
levels will be reduced slowly in the rapeseed crop year after
 
year. There will not be a rapid elimination of erucic acid.
 

S6od certification specifications for rape do not, at present,
 
exist in Pakistan. No mention of any rapeseed plans from either
 
the Punjab or Sind Seed Corporations has been heard.
 

Production locations probably should be ceatered in the NWFP.
 
Any seed production program located in this Province would have
 
to work closely with the Canadian program. Potential donors
 
should do nothing in this seed area without further study and
 
discussions with the Canadians.
 

Varietal developments in rape and mustard could have local im
pact. Nationally, these crops are not going to be a major share
 
of vegetable oil production. Politically. there does not seem to
 
be that kind of interest from any quarter.
 

The best oilcrop researcher in Pakistan--and good by any nation's
 
standards--is Dr. Altaf HUssain Chaudhry. He has a rape and
 
mustard program that will shortly produce some interesting new
 
varieties in Sind. It is interesting to note that the new Sind
 
Seed Corporation plant at Sakrand (currently operational) plans
 
to begin processing rapeseed this year.
 

Seed Status--Groundnuts
 

Groundnuts are a highly speculative oilseed crop. The Pakistanis
 
relate to them as food. The Indians use them as a major oilcrop.
 
Within the scope of established oilcrops. groundnuts have the
 
greatest potential.
 

Stands of groundnuts are poor, digging costs often consume half
 
the crop and they are expensive by comparison. The latter factor
 
discourages the vegetable oil people.
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The sued distribution system is irregular and without a public or
private sector infrastructure. Production economics can 	 be
 
improved (cheaper 
conts) with bettmr stands and some kind of 
 a

bullock-powered digger. The seed situation must ir,,prove before 
anything is going to change in groundnuts. 

There, might be a aood case 	for some.special donor barani assis
tance, except for the fact that tha Canadians (Barani Project)
 
may be handling groundnuts. 
 If tiey are, the full extent of
their program must bc d.4ined and discu.sions held. 'The sed 
component for groundnuts must bu evaluated further and the 
Canadians should be involved in any seed planning.
 

(he Swat Valley Connection 

As the 
seed situation in Pakistan is considered so is the Swat
 
Valley. 
The Valley's major problem is its location. The freight
situation iwill always have to be backed into any seed cost plan
ning for that part of the NWFP. If lower Sind is serviced with 
Swat hybrid sunflower sed production, a long freight haul is
 
faced. Then why Swat? 
 It has certain assetn that are looked for
 
in seed production.
 

1. 	 It has a bee industry. Reliable, quality bee activity

in cross pollination is critical 
for hybrid sunflower
 
seed production.
 

2. 	 It is near high elevation (4,000 to 5,000 feet) storage 
locations. This 	insures high germination.
 

3. 	 The temperatures 
are milder than other agricultural
 
production areas, so there is better seed set.
 

4. 	 It is scattered enough to provide seed production field
 
i solat i on. 

5. 	 There is excrllent oilseed leadership at the Mingora 
Station through the efforts of Mr. Abdul Oadeem. 

6. 	 Not far from the Mingora Station is a brand new re~rig
erated warehouse. This would be excellent for storing
 
expensive seed stocks. 

The U.S. seed industry learned earlier that 	it is much easier and 
cheaper to 
pay a trucker than to fight "Mother Nature." Seed
 
crops are concentrated in regions because of environmental advan
tages in the U.S.
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There may bo other areas for oilcirop sed production in Pakistan
 
that are better located for servicing the growing areas. If
 
there are, they will surface in time through trial and error.
 
However, at this early mtager Swat. appears to be the safest haven
 
for oilcrop seed production (hybr d sunflowers and soybeans).
 

Summary and Propoomls
 

Within the next five years a legitimate seed industry infrastruc
ture can develop in Pakistan. Many components already exist.
 
Organizations need to grow and stabilize. This is true of both
 
the private and public sector!.. The dearth of qualified people
 
in skilled positions for both sectors will be the iimiting
 
f actor.
 

Nontraditional oilcrop seed production is particularly weak. A 
reliable supply of quality, domestically-produced seeds is cru
cial to the increase of oil,:rop acreage in Pakistan. A three
"pronged, three-year attack on the situation is proposed: 

1. 	 Oicrop Seed Project. This is a program involving
 
donor-country commercial oilcrop seed specialists,
 
Pakistani counterparts and small-scale seed cleaners.
 
Its purpose is to train seedsmen and stimulate private
 
sector involvement in oi'.crop seed production and dis
tribution.
 

2. 	 Shee Corporation Assistance Program. This involves a
 
sunflower production specialist assigned to the Shee
 
Corporation to broaden their thin, field staff manage
ment. It also funds field transportation and thresher
 
capabilities.
 

3. 	 Donor-sponsorad Hybrid Sunflower Plant Breeder. A
 
research effort is not within the formal scope of this
 
report but should be addresssed.
 

Costs for the first two projects would total somewhat over
 
$2,000,000 for three years.
 

Oilcrop Sed Project
 

Commercial Seedsmen Popysal 

Expatriate cbmmercial seedsman with production and pro
cessing experience in hybrid sunflower planting seed
 
(critical) and experience with wheat and other crops
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in the priveT. .. ectr- tr !'4Ltrin£ngwds iidn 4 p, tr ort 
cx aupl a a nntt get t- *d r 4 rin It- *4 t hXCtO- - C a2t 

The rmni frar -this inb muirt hai W&c'" cz pr!nJinpndx' 
tiOn P-d PrUr5t&a1g. Pak rivate sectr "nuor 

th pze i fist~ wii r- IJ~ al sowdat'hc ..re se "ka dr bI vor &h 

i nv #S uab.13 e., 

The t. S. saoMd nduztry is curt rnty in 3szCvciflr CA~ Ctf C9r 
Paisa, Sd be-z (he tc- f inv 4 peo-plw it~imtyhp-re shnuld ~dtccprrtunitUiesounterparts tLt ~ Put 

rxperienc: is going to be alniust Upnil toi Get AloG ~hti 
other qual inficatirns. 

tob t Seed Pro.5Z"e dmngmnt~hiaan or~nlwihPk~'ei ther expatriate eriismene teir -,.d hrthe & nor counterpartsi 
assignal tD a P&aistan qv6ernf3nnt agency. This is no-t to say 
th-A these pcrople should Lb~rr~rce in &'rny way froni hvilp2-n 
grivernment seod cor.parcatioinn ar cjrcisThe govtvrn-Iw it has tha 
principzl seed production capability 0 The objective is azzbetter 
ne-:ed industry rRrfstn 

It cannot bil: amphasixed enour.i- that these individuals maust have 
"hard" experience. Failure to meet this re-cquiremen* wvtuld crip
ple an oiicrcp seed projc-,t-

Pakistani Seed PrDuction Counterparjs 

ThNe iour Pakistani :zountrrpar-ts oni the cilcrop soed project are 
to b* the core technical seied mnanagement rorsonnel which Pakistan 
So dsp&~ratety ~ Four people are certainly not enough,, but 
the expatriate seeduffnn will be training others as part of their 
responiia.At ies. 

aiilcrop SZRni. Project 

1. Prawyitt a cat~cHwt for Pakintani private sector seed activ
ity a~nd invt'stn'nt. 



2. 	 Provide tochnical advice in oilcrip mod produiction, pro
casming and storage to all intw". ted publ i c and private 
organixations. 

Wrk 	closatly wviot the Sh Corporatin o idu logistics. 

4. 	 Distriutv, sKall sead clanrse aog with appropriatetr-ai ni ng, to ztatgi patenti ai oilIseed industry par-ti ci 
Pants, The purp )e is to incrae tht nber of ,eopl in

SLativitie and spread th activity over a t .- r 00 

5. 	 Pc as a J-iaivyn with the expatriate sec.' industry concern
irng ptnil joint venture or licensing opportunities. 

each. (220 V, 50 c.ycle) 

a = d Cleanws- Program Proposal 

Th0 	 N3yp0 unit is a sall, imple seef-contained eed cieaning 

p.',nt. t requires no installation. Ita ue four tons of sunflower seed oF aboutshould be able to handleeiqht tons of soybean 

a.i -	an eight-hour day. Enough soybean planting seed to sowarour-Ad 1-,000 acres could be cleanrd with one of thse units i
 
ZOut 100 days. Consdering the f1wibility of 
 the machin and 
the way Paistands utilize scarce capital goods, the output of 
o& 	 o thse cleaners could be quite impressive in the right 

Proper anacment is the key. Seed shortages are commonplace.
Wi i the vrey lr go plants of the Punjab and ind Sld Corpora
ions, it is d subtful, even with proper management, that theae 

orni ations can handle 20 percent of the wheat seed sector.
B tEfci . t:, naeent of these suphinicated plants also raisi 

so* doubt. T'h c ..'tralized prOCoi.sing plant concept is predicated 1pon efficint tran.gport fenx regionalized storage and 
teafectiwve distribution infrastructures. These d not oist now 

in Pakistan.
 
Poor seed plannin e
will 	pbnalize outlying agricultural areas th
 
most They ae te oa with the greatest need for good seed 
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ftmr igwortz~t Mre. big govrnmont mvud croanizations nt 
gan to tauch mnd. an "itho gv rmn- int'rdntng 

snd ith viable Fig. that qmp cannot be 16ift to 
hape but aust 1b 4nd1d head-oni 

A half a iilli,,.n dular in ~szn~Is not gain to 4 zIArn around 
a nation's seed indcestry. Th,,, concP-pt ttna01 is ;ea i%~rgin
alizeec pla-cewenL of small cvner-" w-ing 4& a- ~l 
c*ff&fuct. Ge~t mo~3re Ppl'e gel: involved in this e.aa~iity, innel then 

" thc,- will have an industry." 

Placing the units in the right handg is nbvicusly critic'l. it 
epust be done carefully by a respfnihbel dorncr .trinq an the 

studied recomn~rdations of expatriate~ cmircial ~cniq thr 
field. Who would be likely candidates? Tht ,r ar* S:4nveral: 

Pakistani busin~essmnen, small1 seed co ro r.sive 
farmers, aggressive r,xpe it andprovincial eni.& stations rowar 
cooptea-t've. There is not a d initenywer. A . i 

sesman hat to l ive in Pak~istan, 'a- the co intr'y' zerrm mar
ktni Faystem and then take step'. Thu~+ irr~nncen 

would have to toe larase--cit r fits.Atn, outrighl- gft-nihtever 

Six dictirsct organizatior (onen ubliq:) were onountersd that 

could make~ece lent use of ;;ia M3 unit in Ailcrap raed produsc
ti on. The~ surfi_,e of the !.ccd irvfrastru.cture o~f Pakistan has 
baen less than skiimmd, but tiie placrcniot of 30 unrits hare would, 

by no mas ed~iLl-Sebr akt hz13 hc mn 
that it has a representative in Pakistan. This would help in 

obtaining spare partn. 

Mism~ Corporation Aami~tanca Pronram (Thrue Yvars) 

The She Corporation sunflower praoaition pro-gram is in plac., but 

staff technical quality is highly variable and field transporta
tion is limiting. Thresher availability is critically short and 
availabiv machines ari technically wanting. 

Prooq&L~
 

A. 	 One expatriate sunflower production specialist to aid the 
GCP in upgrading the promotional and technical capabilitie 

of sunflower field staf. ti would aid thu staff in field 
demonstrations, farmvr relativini and work with the expa'

triate and PakiStani reSearchers. Thi-s individuai would 

need sun-Flower experience, but nt neriassarily a Ph.D. Ma'-
keting experience would bp helpful. W would bw ausigned to 
the Ghme Corporation for three years and wculd report to the 
General Manager/Coordinator of the Seed Division. 

B. 	 Provide the Ghoe Corporation and ultan-based thresher maouu

facturers with development money for modifying the current 
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l 

loaly producd surnflawvr thr~whar to handle surflo'ar-,,
sayb&R-mt and 14ff zM. This iR barir-lly juzt a vzwItch~ to 
a rafvp bar cylin~der. A12t exptriate oiled davlehpant
peronnel (rauerch, sazd praductt on and crop prcaductior,) 
nould bajvoyd 

C. 	 Purchase 200 of the new %vreihgr unito for the Oe&e Corpcwa
tinn. Thes 
 %ould be loaned to farmers to demonstratw the 
advan-vtiEm r me=haniz jon threshing. in nontraditc 
a i dm A4prox imate per unit cost is 12,00 rupees. 

D. 	 Provide the Rhem Corporation with 15 four-whweX, right--hand 
drive veicles for the oilseed Prootion fiold staff. 

E 	 De.velop ;-snd print bilingual oilcrop productimn lit'atur, on 
gun.lowo safflowar, soybean, rape and peanut (With color 
photographs using expatriate team efforts). 

Oi 1crop Bemd Project PropGmal ad 
Mie. 	Corporation Assistance Program Proposal 

People (3 	expatriate specialists, 3 vehicles) t108OO00
 

People (4 	Pakistani counterparts)
 

Material 979.92
 

$2, 059,000
 

Note 1: 	 A summer see.d internzhip program for fcw ey
a 

Pakistanis with some irterested international send 
companies should be invYtd. he mutual benefits 
are obvious. The cost would:~ be reacible. 

Note 2: 	 The Pakistan Gavernmtnt 's oilseed reavrch offort is 
probabl-v inad-IUal.O. Th strategic pl:LoAent of expa
triate oilseed scienist; within thQ- Pak&i.tani research 
establishment, with indapendent funding,, iould be of 
great value 'tovilcrop dn vela.ent in Paiitn 

An ex:patriaiv- sunflawpr .Iet 'd-r wrkirqg with Dr. 
Altaf Hussain Chaudhry, would greatly r.inf rct, the 
e4if. -tivaness of an ol1corap ,7ved project and tho Ghee 
Corporation assistance program.
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Things are quietly and steadily happening in Pakistani agricul
ture althouh they will not be son at thL agricultuiral colleg" 
nor at mo.st qovernmgnt agricultural rusarch facilitiws. Insec
ticide usa on cotton ia at 10 percent and growing. -There are 
more tractor-s and more-L illage equipnnt. in tho field. The use 
of locally manufaatured s at'ion ry threaher and grain drills in 
increangj. The rate of techv ,Rogical devalopmnt varies 
dir-.ctly ith the sie- .f 2nd holdings. 

The greater vkltan aTreco, a and ,Olx Continue to be thu paresetIter
fo~r Pakis tanii agri cul tural o ill fo~ nwdvylopgnnt ~ilseeds 
this p7-ern, 

'The public and private scturs of the seed in stry ari-e on the 
vergo of a growth pe-iod. They are moving on sepa-att. but px.aral
10. paths. Each has a role arnd ther'T is .: for both in 
Pakistan. The healthy developmant of private and gveental 
seed organizations is critical for further fviod and 4itTr qaylns 
in the country.
 

The biggest present constraint on both put!ic and ,rivat. . 
sector. i- the availability of qualhfied peuplp. Thii r7iobl, 
will evzvroly affect the development of nontraditi nml u r sc. 
in Pakistan if it is not addressed.
 

Establishaent of new crops requires s.ther abnor ly h-igh pricai
or abnormally hard work. If thLre are both, it is abncr-ally 
fortutlat,. 
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Gumary and Raet mdatimnn
 

There are limAted imounts of data available at roesearch vtation9 
and univ'-sitie-sa on yigldS reSulting when the inputs are varied-
primarily fertilirn and sopede Varietal titcs arealso underway 
to detrin which varieties give the beact re-ults und r varyin
ccoloajia cianditinr incl ,ini variatont ain wtar and 
teompr ~ure 

Thaero t a ru little soricouctin er:coanoyic 0. thon aval able 
data cn rvrjcrops. For cs&;am~piv., svtra c; anca roknn 

otudicr! on trattional cropi wn e tr1one rtn{arIrid ffop rottn 
niversity ee Fl. it abd. Tha ntui inldnAriculture n :Ad 


saybeant trniraets and rape Ondiustrd oileedF
but thy h nt 
oducttinother nn set wlhari data wore qi&,Otrd b-t nottec 2.re 

analyzed ottncot atd rturn audy on ayhaNs o a far in the 
flawalpandi District. 

EcC;iA,,c vralysiw of aii-d ata. at th farm level to dater-
Mine the econosmic a iputS ie. othllyOptidmum 0oVeit T7,r.t 

Iacrffi no nn13d utaken£ Data Should also
anal yses, bLuc 
b a ty und analyzdandon thr:p Ert on costs and ratrnris f 
crep r atct on drabari, cotta-on-f lco kacha and ralnohzd h 'rrani 
Aand f;- aren oile.h tif varying la'll ad inputs f r 
each cr!.b6t) 

Farm innua sould be cait d on the basioh of the etiros farm 
to rdeterminz t ooti use of fIXed and vr ibIe input. This 
is a comaix problertn t t rncuires the cxpertise of, a com pcont 
production eccrn"-Ait anJ complater prosranmr. The basic data 
ne*!d to be developed, atsi mlated and then progracan ed into a 
computer model to determinne the Optimum combination of inputs 
when variables in the data are changed. Oncee thfz data' M-Ue AssEm,,
bled and put into the computer,, they can be noriulatmd to obtain 
answers to a multitude of production economic questionsa The 
economic impact of adding oilseeds to traditionnS crop rotations 
can then be examinded. 

Large airreaqes of rice-f allow~. cotton--fallow, kac-ha and rainfed 
lands are available for traditional arnd nontraditional oilseed 
production. An estimated 2.5 million acres of fallop; land aftc-r 
rire and cotton, 4.5 millioin acres of kac-ha land (riverine) and 
6.5 million acres of rainf ad lands could be devoted to nontradi
tional oilseed prroduction. Asssvming that only 50 percent of this 
acreage &onre uised for riantratitional ised that would amount 
to 6.75 million acrasa These crops ciould supplant no other crop, 
but they would be an addecd crop grown on fallow and otherwise 
unused land. iBecauseo the -farmerwould bve adding few inputs and 
spr-eading his fixned costs over an additional crop, thus lowering 
his annual cost per unit on all crops, much of the gross income 
would be net incom~e.
 

A mo.jor consideration is that new oilsre;ed crops fit into existing 
cropping patterns- without supplanting any of the major crops: 
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ing i cropland which lits follo d both anys-ting daring the karif d 

b; Cafieng4 a tiaive addition to the aai!t't: cr"p-

Severa oilseezd crop ar q. sow wtmrail ey in the pto r~moit 
croppingsystem. Thao,e are the traisl. Gij I-edibl ilie craps 
rape n rnitrid rounthnat and soumd Soybeans. sunr,orwr and 
safter are id nti fi as cort diponl ci: " afa 431.int 
Iai c rcppin* p.t.ta areh f d fol thu; -e and e- i 
F.iu r t ,, ' 2,2 n nd~ h' rops vit f ion,.* rop radt 

d knd cropping patternn if they are? to b vin t- tivCn 

The figures an th-1. ne~t pang:i shaw htmv rilseds fit into a- crop 
rtdtion zsthut di'ruptingproductio. of -any i oih dtrditional 
Crop a thE, ince of the fr"arir is inco- at-e ',y .adi , crop 
during a p&er:,.Ld when the land would ot rtined byfaliow. This 
practicu rduu s per u~nit: costs of production t~hile -i~groainq 
r-t urns. 

It is ifcrt that ta thti fnrir follow r-m/edndu prct~ldcns
 
UCtiOn rM oitW
4C7ipo- C-r'tiUr ad CrUPS th e pfr10d. If he, does 

rout, hn will falit far short of i.inr full return frtoe hi% 
land an-d other prr zr'untiun irnputs. Thim roppir* patter Mc ts 
tho dual needs of increasing the ntiunl edible oilseed produc
ticro aod thc- incmiia for - rrrs, p,@rticuiarly sall frmT2rs., 

Yieldz on expo rpnitl rplct- ard those obtaned by progrssive 
-fariiorsz show that traditional aii sud Vields can he. double~d and 
tripinrJ by ading fill artlizr ad sein At what point the 
additiC-pn .-i fertilizer and seie. reahs the paint of maximum ne t 
return is not known. This ncwds:i to be dett.rfiiine . 

Comparativo returns frt ntraditi oMg ls cropst a-,id the 
major crops cannot be mnade ait this ticne bezause lrrmi-s ar not 
attempting to m~axtraze, returns 4romn them. jnstradq they are 
craopping the lan to fil 11~a qax, in a crpping, sy ter o th av 0, 
MaZ input level as posible. A carpparativr.. retw-ro pe~r acre on 
present vicalds of zelected crops i5 shown in Table 1. This Shows 
the grass returns from traditional ailseed crops to he low coca
pared to other crops. 

*Source of Figures 1, 2 and 3 is "Pvrspectives of Edible Oil
 
Res~arch and Production in Pakistan," Amir Ahmad and A. Rahman
 
Khan. Pakistan Agricultural Research Council, 1981.
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94+mbtvx FA-Yhr ew N-k -SW4 Farm AA+ WAAWm 
++ p 1A++ Notmmt Friciam+ ++ vift++ 


C-n-17gre+ erot+i f"Wulutim VIA. Riturn 

Wtwjarcan 476.0 L 0 

C Airr. 12.0 1 2 4 .073 3 
hi.< cc-,fi+' 100 1 F,IGO 1,774 ]+6; 

R1ta nd Upe 6.0 1C.0 2,4L 205 05Sual vt+l 7.0 10+ 120 861)1e,+ (PC 

Sa .Im-76.0 120.0 720 120 60
 
COJN i ;7.5 122. 0 1 220 5
 

12.0_________ 210.0 fi~ S1%JL 7~3 

'i . ta&-n fre-o Thp rus) + 

r~o r d +l+ +r wjf f l o arid o+ a ., 
I nns,,katr, Feru.ry i, IVB39 p.7,@.PitOv nTnt suppwi priC sun, fVLW

i+~ ~++~i]+ +d, mu, x 

fives$ Fei "r foricul tue Diiohi ?fid C~qe faur and 1l prxr'sms irez all over 
Paki 5tan. 

Price of g .m.-Or fren uarwCvy iL0-O ard adjuste1 fr inflation it the rate. P a istan Econmnic 

of eight perce-t pei* 

VPrices and yields are rmaured innaund, equal to 40 kq. 

There ia a na f r continuous on-f arm economic research on 
nontraditional oiIsend productiwa. This would help detargife 
costs and returns to the input costs including both labor and 
purchased inputs. Methods should be develaped to compute casts 
of capital godsa land and other fied assets used in productior
A list of the casts ,hich may be incrurred appear in 'Fable'2. A 
thorough ank ysi s of these data wi II reveal to farme-r the 
econamic effect of difiezrent oitssed crops an their net f armL 
income. This data will also be valuable to policy makers in 
eztablishinmj farm~ prices. 

Suiff ient fortilizer will apparently be available for producing
nontraditional oiliaeed crops in the imediate future. Kncmledge
able persons close to Pakistani agriculture expressed this 
opin i on. 



Tab1 2 

Iesto~ Include in T&-, iR!4%_on Mast Par Acre 

of Productimw and Inee fwOlm~ Crops 

Prpara-tory Ti. 1ago 

P1 an ~ 

PL arai g 

Fertilizer Application (laborers)
 

Irrgt Pron ti on 

Impl ements_
 

Threshing r(novoing, Baging, Hauling
 

Hi red Labrr
 
Reolt of irnd 

By-product Va tl 

TOnTAL lv.no,-,/arqre 

The- wh in use of fertilizer an nontrditional ilseed crops 

and rapa'-. and mustard could be sizable aver the next few years,,
assuming that -ina-.n " have incentives to apply increased 
_rti

lizer 'ht rough .stitriatIof added fertiliz.r requiremns for
 
oilseeds isLRtriv b _qU___y
650.000 tons divided about _teep 

Tmmnum pholphiti and aemornium nitrate, 
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The private sector is already producing a significant portion of 
the fartilizer Paikistan requires. Thn Pakistan Sbvarnment should 
work clogely with the private sector to provide incentives for 
producing adequate supplies of fertilizer. 

Seed to produce the oilseed crops on the anticipated available 
acres in ei'ctiLated at 52,000 metric tons. The acreage required 
to produce thin seed assuming fair yields, is 44,720 acres for 
all thrve crop: sunflcwer, safflower and soybuans. Presently, 
Ithere is little- if any, seed fromn indigenous sources, but pro
duction and handling of quality seed in Pakistan will likely fill 
the qap in two to three years. In the interim, imports are 
rncesary. The pr-ivate .,:ctor should be given government conces

aions and credit incc-ntivc-o to encourage them to produce, process 
and mark, t quality Gtd' in kistan, 

... .paririy traditional crops. 
Farmers accept the, averag ti.az yi and expend as little as 
possible on inputs .for thesee cr.-r-,~ "tAi ilkely te" continue 
until farmers learn that incame a: ,e ,p can be enhanced 

Pesticidms have used a-n ailseed 

* Lr 

.cm.,) nrrnnnlitrw 
tilizer and pesticides. .i th. 'Kp--. : c short ages may 
be anticipated, so steps Sht1ilt t t iwttfy the pesti
cides required and sources o{ ',5uprq,,y 

su-fciently to warrant riskar1i,, , for tsr-

Machinery for iand o$s no-ic:irably lacking,adequate prepa -ation 
especially .for dobari land. Th1- la:.ck o'F sLuitabXE -tillage equip
ment results in very ru 'ugh sadbed prparation and a lca gersina
tion rate becausLe see are covered at vryig dpth, if at all. 
Uneven stands result. D!,izRqn and aeCIfptio n of; a mre suitable 
tillage tool far bu.loc'Ck and tr a tur draft could improve yields 
by at I earst 20 percent r;'n tiao sfoIould be designed to be small 
enough to be drawn by a a.1a bullobs and be affordable to 
farmers rith 12.5 zfcrss or less on a urchasu or rental, basis. 
Encouraci. nqg 21ocl e:rnu-cturcers to dq-sl r and build a suitable 
t i l I age i P-er.t ,-u l d be a part of the Government of 
Pakista' (60) policy, 

t seal I b.ll eL-draw- sdr-'." i a another i ,pi me,nt urgentl y needed 
to make cic epe:,sd c,,,e ,omcally viable. This piece of 
equipment s.ul d affable aEt ,"ae ite'jdi str'ihution of soseed at recom
mended depthsi It wc'LIJ .t: e cntral ofi. plant population and 
increase yield per air:ar. The 43P should offier- incentives to 
local Squi-. j ou"-.r.s inr tg lovrter interestant - o. 
ratels, tax xffic. anrd pramtin Li.istance for Maanufacturing and 
mar ket i ng uC:h fc,"eer s r-aockdr shoul d be bul . oc k-drawn,- Th, 
suitable for sall ncrua-*r ,- nd affordable to !_filall farmers. An 
alternative waulud be to encourage priv ate entr-opreneurs to 
develop a custom service business wyihich would provide the equip
merit and perform the service at a fixed rate per acre. 
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Mechanical threshers adaptable for usE on several crops-, includ
ing oilseeds, are needed. rhe liited time between harvest and 
re-seeding in closely scheduled crop rotations such as those 
visualized with nontraditional oilseeds, can cumse problems when 
present threshing methods are used. Failure to get the oilseed 
crop in early enough may delay the next crop and result in a 
decline in yield of one of the ajo crop Thia could impede 
developing a program for increasing edible oilseed production.
Introducing small threshers wouall also Cut th reshing costs by
reducing the seed loss and quality decline by traditional 
methods. From an economic viewpoint, a thresher could e. sily pay 
for itself in a relatively short ti 

Several threshers, seeders and tillars; in FR;kiStan Were 
obse-ved at Kahniwal and Sahiwal near Multanr. They appear to be 
too costly for the small farmer. A simplar, hand-operated 
thresher or bullock-drawn tillage implei.ent should be designed 
and built by local business with government support. There is a 
real api7 ortunity for enterprising private busi ne.s in Pakistan to 
develop hire services and equipttent .for tillaqe and threshing. 
Such businesses would probably thrive in many vilages and could 
be en:ouraged by the government.
 

How the Study was Conducted 

The information on completed and o- oi.seed research in 
Pakistan came from a review o.. repornrts' by tha Pakistan Govern
ment, international agricultural r-search institutions, the tlorld 
Bank, FAO, USDA and USAID. Much in'Ni-rlaation ta~i also garnered 
during a 21-day tour visiting pernons at rerseach institutions 
agricultural universities and government ainci es involved in 
oilseed research and promotion. During this tour, visits were 
also made to private oilseed processors, farm equipi.;ent manufac
turers, oil~seed quality laboratories, government Oilseed process
ing mills and seed processing plants, Ghee Corporation demonstra
tion plots and large farms producing mustard, rape, saftIowsr and 
sunf I ower. 

The major portion of the conclusions and ri:commendations in this 
paper were drawn from the discussion with people contacted on
 
this tour. This information was examined in light o: the publi
cations, available data and additional discussions amon.3 members 
of the oilseed research and developmenL team. It is slanted
 
-toward the economic analysis needed when research and development
 
begins in Pakistan to increase production of edible oilseeds. 
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1, The Strong and Nak Elements of the Existing Situation
 

a. 	 Major Findings 

(1) 	 Strong Points
 

(a) 	 Pakistan's fedoal government and rovincdal 
officials are aware of the ned for edible 
oil1seed roserch and devel opment and ; re 
encouraging in thac -* L~reas. 

(b) 	 Privaiecampaiem: "asociated z7t1-h edible 
oilseed prar-Lmsing and edible oil productic 
and marketing are ~ yavare of the need 
to prr-rduco arket ,- Theyann' rw le, will 
become i -vol ved hn morn, proA itable oppor
tunities present themeles. 

(c) 	 In all itour provincas; there in ra erch 
undrway on variet:al te~stin~g, seedi rog rates, 
fertilIi zer respon'sce and cu.l tural practices 
-ror sunf I wares , sra- Ier 9 rape and mustard 
and soybeans.
 

(d) 	 A program on adaptive res-arch on !-aflower 
and 	sunflower is underway in all lur pro
vinces. Some developmental s.L.,d work for 
rape and mustard seed and soybeans is under
way in the NWFP and Baluchistan. Much of the 
seed developm.ent research and production 
promotion is being done by the She Corpora
tion of Pakistan. They are involved in saf
flower and sunflower crop development in 
Sind, Punjab and Baluchistan. 

(e) 	 There is a nucleus of dedicated and competent
 
research workers.
 

(f) 	 Vast areas for production for oilseed crops
 
are avai!-ble without disrupting the acreage
 
of major food and fiber crops. 

(g) 	 Several studies have be.en done on the econom
ics 	 of oilseed production and marketing and
 

the 	methodology is avail.ble for determining 
cost of production, and returns at the farm 
level.
 

(h) 	 There is an extension service in place at the 
provincial level. 
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(2)
 

(b) 	 Th' is -fun ang 
thie provincelu a trees and 

4 a) sRsari andC3.., pl.nF- iroututs, r 

4J(e;d-'ecnni ;.-. tudiw la!vepe 4- . ae 0n the(C) i ,.mxi t vatin 	 leserod l tA on 

(d) 	 P.h eaP at fte i s IVq 	 a ieed in 
nirtr ctnomic cost- rahan--- ~ R

inputs~ vi~ur, S tl ~vrtin.i 
costin btinutr vcyt rur h,:.ts 	 and and nutput 

(e) 	 No economic studido tenmve bnyi done on the 
economicdientoicampI ity of oi sed crtip- and 
food crops. 

(4) 	There has been nv ecrnuic analysis of 1'--h 
costs and ban fits ressklta-.qi froim thea use of 
recommende-d cultur-al pracztices iand i iproved 
maci inery, incluin g o and threshers. 

(g) 	No plan has been devi ip d 4r disrmriatxng 
economic inrformatin en .is'ed production to 
4 ar n.erS. 

(h) 	Procsina facilities for ailsvds are in 
varying drees of rupair. 

27 Priority 	 1- ResearchEconoaic 

levelzp str + dolleating data on farm management, 
irscludiyun. ,knyput/outputs and costs and returile. Theee 
data can brtsu to do an economic analysis of ollseid 
product-ion c~n dabarip cotton-fallow and groundnut 

devapeass mainly in the bar-ani land.i 

.	 Analyz data, inctuding cas-' s an~d returns, 
when inpmt ar varied in amount or form. 

C. 	 Put in?"ration into a usable -fvrai -r farmers and 
develop a s-ystem for dissenminating it to farmers in 
each 	project area.
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Proposd Project 

Th-s is a techni:al decription, irchaiding donor and GOP input, 
manp; L-, marhincry and ui r~nt buildings and training noces

sary to develti: ail sed prod :tivn czp-Ability in Pakiitan. The 

ecnomis of oilsoed proi .. a aon, 9I naf de loeorr eisnt 

pirate and distinc " a-h and de.,lapm.ent prai-cts. OnI y 

three uf{ these wnuld init Rly have an ezcrnenic y.s c.:pi

nent. 1 uaico- d dvelopment project prupal are:f ive . 
I) dcobari lands, (2) c-c1tAn---i allo landss (3) lngu. inoculture 

research and development, (4) groundnut productiun and (5) seed
 

Pr-oduct i on. 

The Intgra'ted Economic Research on _ilxeeds Pro . t 

Oilseed productiun projects on various type, of l and and in 

different cropping systes should include personnel who can do an 

econumic analysis on crop costs and returns. Farm- who raise 

oilseed crops on dubari, cotton-fallow or baraii areas n~ed to 

know what the cofparativ costs and returns of tlie varicus alter

natives are. Farmers need to kne, the marginal yield increase 
per added unit of input as well as the targinao cost and returns 

:or that input before an expanded progrom can be sI Cce~f ul!y 
promoted.
 

are
Millir-ns of acres of lan4 are lying fallow betyoeen crops and 

ia-*ficiently used, even when planted to oilseed crops. These 

areas have the potential o- much higher yields with a comiensur

ate econucadr return Tah4r'- return would benefit the farm.y, 

agribusiness and ultimt~e.y the nation by generating incceM. 

inv'-tmnents and jobs, and reducing the drain of foreign, exchange 

outIays= The develrmeat of a profitable oilseed industry would 

generate a new incos ow for many people. 

1. Project Description
 

a. Objectives 

- To identify the costs for producing different oilseed 

crops. 

- To quantify the comparative returns for producing oil

seeds and traditional food crops (wheat and rice) or 

f orage. 

- To evaluate the economic worth of varying inputs based 

on the yield-- c different crops and mangement systems. 

- To evaluate the variation in income associated with 

different crop rotations when oilseeds are included. 
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- To evaluate rhn n4 -mnaic returry when na equip

r-L 	 ,vaiutu -h fiects of and rmturns to adaptive 

b. 	 Locati-wl 6nd t;u . 

FI.'. crra .t;,rch and development projects ill 
have i-n canmi itii comCpnant integrated with t-heprdc 
tion . Thq4 ,nc.izo-a. rerch unit will gather t@iw data from 
lrmers ".4n growin tbhn . ~ta Th:Fe a wpu~rk alsi 11 	 £ul 

Ily with tia pevductian repsea hcnrs on eei- pjr.t. The& enano
ai izt s w i 131. b - clni uy i nvno vi-3 ina rwsearch desig syo that 
economic data can be collected ani anlye from the autist 
This procodre will1 be crime difficulit to a coplizh in the farm~ 
machinery project until same prototypes are re&dy for field 
tqstinl 

C. 	 Perzorpnel and Budget 

InitU:.ly, three of the develop,,nt projects will re
quire an aconomic i'ptat to detv-rniine the cost-roturns and profit
ability of the crao or crops conrrroed. These are the dobariv 
cotton-fallow an'd groundnut produc iic.,v projects. To accomplish 
this objective th;z following would L, raquired: 

Staff (Professional):
 

1. 	 One expatriete vi '- pre frably a Ph.D. in agricul
tural economics llith a bias toward production 
economics. Ho.i vhozald have considerable experience An 
developing countrie,., and wr."king with technical 
researchers. 'This per arn will bte located in Islamabad 
and will travel frequently to,all project sites to 
advise the Pakistani agricultural econiists. 

2. Six Pakistani agricultural er.woimoints with at least an 
M.S. degree in agricultural economics or economics and 
fci.r years' working fxperce. These conomists 
7,ohtid be thoroughly faini.iar with production tech
5ques. They will be locatadq two per project areav in 
the cotton-fallow, groundnat and dobari projects. One 
will work directly with the researchers in project 
design to obtain economic results and will monitor 
them; thn other will collect and analyze farm 
input/output date. 

3. 	 Fifteen field assistants per project area who will 
collect on-farm information for use in calculating farm 
management cost/return data. They will live in vil
lages in the project area and collect input/output data 
and will be sLIpervised by the agricultural economists. 
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econa;ist sihauld havo a stutablat%, vahflv for travel in 
the~ proajec.t eten Th,9% wouldd mwt likely mquire 4 u 
4 t.husz, 7 v hicles i, i ud be r, quird, plus 
opating. funir:. 

Traini.ig" (.1 it- .ricultural r rethe tzld 
quire som -rining in -fart:,n and fa~ 

pl aCe the eXPatIri.',, aSEi~or.kiwn .t zhoud be 
based cn field rrl ';r id paC'tiA capi it i 

as a r sardhr and admiristra '.c-, 

'Tabla 

Ihidgt for Intgrated Ecuriaic Riimrah Project
(Four Ywars)
 

I Project Advisor, expatriate 1,440,000 600,000
 

6 Agricultural Ec navnists, 

expatriate, short-term consultants -- 200000 

45 Field Amsi tantz 700,000 --

Clerical Staf;J Drivers 4009000 --

Training (shart and iang-term) -- 504,000 

7 Four-wheel Drive Vehicles 160,000 

Off ice Equi pmemnt 400,000 --

Computer 

Recurring Expenses 
(travel, supplies, materials) 1,046,000 --

Contingelcies (15%) .7 0 224000 

TOTAL 3,523,900 1,718,100 
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2.r~grct~ntof Pri: retz and itni tat-inq Resulta 

The arri ul tural coec;mi st wvho is l eader of eiach econiic 
analyi&, unit till p.repara an annual plan of work with henchmarks 
4oir avcccplitW"Znt within aneci-fitd ltins frames. He wIil work 
c~c!srly _ith hit &taff in .wreparibng the annu'l plan of Work to 
x nclud4 e cto qomlz ;'ri the pointni in tine when they 'expect to 
reach themca qoals. Seni--anntal reports tviil be submitted to the 
projit mynavnger showing the por-centage of compluation of each 
goal, the expenditures and a s;tat%oz2.t explaining any lack of 
accc-tplishment and prociedur-es for rectifying tho probler. 

The project manager submits his progress reportn tc thi UTil3 seds 
Production Stecring Cugmitte. A detailed report of accwuiiplish
ments and e pc.nditures ,ihalI be submitted by cach aqricultural 
economist to the project leader each year. They will discuss the 
report and the project lead r will integrate it with the overall 
report for the research unit.
 

Short-term consultants are also expected to submit reports eval
uating progress before departing fro. Pakistan. 

3. Social/Economic Benefits and Constraints
 

Assuming the project increases farmers' incomes and spurs 
growth in agricultural businesses sorvicing farmers, there could 
be a marked effect an the citizens in the project area. Those 
whose livelihood depends on agriculture Wou'ld be most affected. 
The more intensive use of dobari lands would increase both farm 
output and net farm income. This rould have a profound effect on 
the economic health of the region. 

Disposing of the residual oilcake and meal profitably is a pos
sible constraint in this project.
 

4. Environmental Impact
 

The growth of an industry requires additional processing
 
plants, transportation and other infrastructure to support the
 
industry. If the oilseed project expands as expected, oil mills,
 
seed plants, storage and cleaning of commercial seed and added
 
transport for raw products, seed and processed products will all
 
have an impact on the environment. This may result in more
 
congestion in urban centers. There may also be more dust and
 
other pollutants from plants that clean, mill, dry and store the 
oilseeds, and more hydrocarbons from the trucks transporting 
inputs and outputs. 

5. Policy Commentary
 

Introduction of these additional oilseed crops should
 
receive strong local support. Farmers and businessmen in
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agriciultraI ara are~ 1--icely to wprt a projec-t that prorminwv
'toimroe heacnoic lo l farnvrt ~id expand lacal busingus

iati %fity. 
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Associate Profensor of Agronomy 

University of Missouri 
Col umbia MMi ssouri 
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Resarc prc~r~~ to gnerato the nocammary t.echnaloajy should 
cover crop improvennt and cro productin ZfVt&. The. crop

iprovm-mrnt reoarch for, o~s&v_, cropz in Pakstan shoid in
alu'e. i) genratic Xmproveent5 (i) variety apttion; (iil)

inzc-ut probems--contral1; (iv) ci-11 aint protoin (W~ydiv) 

requiremsnts; and (viii)harstl to
 

The fznybuian sand wzo vtaljrinuscrop, o~~~~~~s~ 

research ~r~raifar y ansl netzd to bm li±nked 
with 1NT,OY ane the Internatai "rCo Rat,:earch Tri.;-.l:uta for the 
Semi -Arid Tr'-pic ir C .SAT) Crop i mprovue,,nt re!arch is 
rcitgardF d as a chary ; t the Watiiaz Ag' cul tural Repazrcih Center 
(NARC).
 

Researr.h, on crop production systisr'. to fit the best oilsead crop
into the highest o-.et return system for Pakistan must include the 
folIowi ic',; components: (i) cropping system scheme; (ii) variety
sele iont (iii) soil preparation; (V) plant populatituYns; (v)
inaculaior- and fertility; (vi) wnristure manageaent; (vii) w~ed 
controlE; (viii) insect control; (ix disease control (u) harvamt 
and grain quality; (xi) marketin.g and profitability; irnd (xii) 
trai ni r . 

This syst -m was used to evaluate the constraints on oi I seed 
produr-ion. Priorities 
for oilsEed crop production syst.s r'e
search need to be identified. In Pakistang crop production
 
systems research as it relates to adaptive and dev 
opment re
search is a charge of the provinces., There is a need for greater 
linkages, support and services to provincial research on crop 
production systems. 

To increase thu production of groundnuts, soybeans and other
 
edible oilseed crops, the following ,,ix proj cts were proposed:
 

1. Cotton-Fallow Cropping System Project 

2. Legume Inoculation Research-Development Project
 

3- Groundnut Research-Duveloptment Project
 

4. Machinery Improvo.went-Development Project
 

5. Research Augmentation Project
 

6. Training Coordination Project 
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Iniarot.A~i ascallectiad by., 

M) .i ofvic productions stati7tical jnd r;,sarch reportn 
an edbl oil crops in Pzkstavbi; 

%2) 	 visi Zs to nationgl and, priirzaia VUSCNrch ca.nters 

(3&) 	 vi i tvJ i I pr'ivat and quai-grvwrnment industry in
'.valvid o'retd to olsa-d crops;y 

(4) 	 o-farm~ visits tat dicaSMUS tiS prv uctan practicras, 
poblm anbd szpe and 

(5) 	 viuit w ith ins;A:itutions responsiblk For rural extcn-

This afforded the oppr-tunity to obtain a broad, but riot necez
sarily compr.henstw*, view af the steengths, weaknesses and qtpS 
in the edible ois eds research ,nnd produc tio- progr-ams. 

This report will emphasize the reE.arch needs of the traditional 
crop--roundnuts', the nmntraditional crPp-- .iybeans. and a number 
of programs needed to irove productic'n practices. 

ood fiber beThtt fional and production priorit.es will con
sidered in increasing productivn, i.e., that oilseed crops are 
not to displace the production of (i) t~ha cereals: wheat, maize 
and rice; (ii) cotton as an ex6,'-t earning fiber crop; and (iii) 
the fodder crops Used for high qualty aiimal feeds. Therefore, 
it will be necessary to consider exranded production of the 
edibli oilseed crops as 1J) a second or third crop in a cropping 
system program; (ii) a potential opportanity crop to bent. utilize 
the natural water--soil resource; and (ii!) a best potential 
income alternate crop in case of delayed or lost plantings of ona 
of the national priority crops. 

B. 	 Maor Findina 

In general, the major strengths in the existing situation
 
are: 

1. 	 the understanding of the national need to increase
 
production of edible oilseeds
 

2. 	 the private sector progress in developing the technical 
infrastructure and technology to move foward; 
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3. a. niall nur&rws of high-callbu pel interetd and 

allsad an croip preoduction; 

ping zystc4-% by "Largoand small farmers in Paitn
and
 

5. a fairly gnood understnding of vich Tlcatiwtn and wihat 

To evaluant spi{ri .c strong and weak points of the existing
Situationg Ut Is .1c-wary to orj.Sirve thip Cop'et for aiPakistani nileo d crup iprovemt prram and crop production 

MA-,angs Vt m~ajor role in crop improv"Awnt fundn(~~
mtl rnvarch) and the provincial institutions play the P.q

role in crop producticn sst~ms research Eproduction itnuhnology
resesch). 14f all cmvq-,orients are included, thi ,p&ciaziztion
should gmnerate the tuchrolaqy for increasing adible oilsead 
product i on. 

1. Crq Drowvczznt Progrars Evaluation 

Figure 1 shows the components of ( successful integrated 
crop improvement prografu,
 

The major effort in soybean crop imoroverunt has be.:n
the search for adaptivu varl.ti-s suited to potentia! soybean 
grow ing areas. Thz Ial is to fit a 90-day variety into a crop
ping system with a high priority crop. This program apparently
has received outside assistance from INTSOV or othar institu
tions. A breeding program, in soybeans does not exist and 
probably should not be enco.ragd, aL thic., time. 

Oil and protein analyses capabilities exist in a number of loca
tions in support of oilseed crop research, but dq not app(::,nr to
be a part of the program .Insect and dseaz ,. i hjile
observed by some researchers, ar-s not a dir-'l- port' of the
 
variety adapta'tion prugrawo. The adverse. efCectn nf hi h .rF
turns at the time of soybean maturity upcpr- soed qualitLy havrz4beidenti fi ed and must be . considerad in a ,1d r, tipliat ion 
program.
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Figure.I 

"%,;t 
 tilt, 

L...:+......J ____... 

Fertility research ha.s two thrusts: () comparison of hi2 uw i i 
_aaniuma strains (both local selsctions and imported str-ns)o 

and (2) yield and nodulaticn o- t;oybimn with inaculumO nly and 
inocul u plu% f rtilizer. Only thie IST Y vricty adaptation 
trials had !znil analysis data on the frtility lvewA of thv

exijrimenti l E~dt(, There appeared to bo little Hnrkaa *atwoon 
the soil science people and the saybean program. 

There are three problmrns in harvosting sinna; irn ai:1.tan: (i) 
shattering in Sme varieties; (2) plient he .Aht. ao a problem in 
mechanical harvesting but not in hand ha-vetini and (3) conven

tional threshing and the use of thres rs devlaoped for wheat 

causin g excessive seed damagj. 

b. Groundnuts 

LitthL mentian of a crop improvem-nt and variety adap

tation progra b was made at the exper-i-iental station visitod. 

TherL was no evidence of- links between the Pakistani groundnut 
improvezent program and ICRISAT or any institution in a major 

qraundnt-,:rowing countryo Some nse :tion of bunch versus 
preading typea of grouradnuts appears to have occurred in an 

effort to move to mechanical harvesting. 

E-.Horts to design a mechanical grundnut harvuster for manufac
ture in Pakistan have been unsucessful. A suitable Rhizobiuw 

inoculum to fix atmospheric nitrogen and replace nitrogen ferti

lization does not appear to exist. A visit with the Canadian 
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Therr. , cgram r2vealh', th(y hadnot Pl1na to iot.:~o nntnprvvx,,t and vaie,f adanptmi 
ea tL h j.- e s ni - i in the dnut iFmprovement 

~~~L ~ ~ -~~~barzniCID I ands 

rThi ;d rrm
Provie, t .Fe m o b i researchLn 
oi s rii,-, cir rzu- o .mtsi 1P ar presented in
Fi atre 2. 1</a -,i I w z I . I y summrize the present
statusL o01 4tqt,; k -arch apparnt state-of-the
art in pr ti t nd o .fc- a;dyhr?:nand groundnua s. 

There are 3t,2.37 herztarus (1981-82) now under soy
bean prcducton in PiLan, pri jaiIy in the Northwest FrontierPrav i n L,- Tho-j dc not ap pear to~ be a unified research programi
on crap proulution~ systcs routside the GCP that includes Soy
beans.~ ~ arcptane of ejftns as a crop and yield&- ofvver 3, 0 ~/g~ ha were,- reporte.±d0 Reauiearch yields from soe
stairis of 2,OO0) to 2,700 k qI/*-5,n w),ar reported. Theruore.
adaptable varieties iad st-oe understanding of cultural praztices
exist but this appears to be a rsult of technology transfer 
rather chan a product of research.. 

Figurw 2 

Compononts of the Crop Pruuction Sylm. Rftwch 

Croppinttmty 

3 SYSTEM 
OIL SEEDS] 

Jarkelng Mitr 

G a ll~It Control Control 
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b. Ground the.
s. 

mste ornti dw.: on - prodL .L he a e e 
boitlenehr_ to erilnsit p ducti inr; a htpoion of diyjing, 
v-emov i nq f-ro m, ee v i no a Fid r-I-e wg'kk a t i e~l i,+s ~i oz B. ~r e 
freSdu from asaoeat- ina Lboui trd on t and labor is 
Nt r hbaiut5ble.2 the r nde kare in the seil rn 
are Subject o flndirand afd b o ihnfod roted Aft-gondnt.Aarechplaed .y pulajhed,e cr by:pAR Drntains. t'tempts to dtton o whic aot . .ci.i:n h-.pt qr ai have been 
unuccfzsf LO 

Dur Iing the 1,dh arf d owingt .- onIlio h dason, a nt 

groundnut. are as vilseedn crops. During the
planted majer sre 

maj or oil sc;,ed cronps are ~~s- rapfi Liod' a extent ,
to C-

s A and etsvfeIowrc SaVa1ti , which is in o i Iwoh is 
p1~teflsorp cis a decrjr;,ti 'v'e -focd tha :I all olA cruji. 

The 	 majnor potential areas for increased production of aiIseed 
crops are: 

1. Sunflower, safflower and mustard on the dobari randg 
of which about .52 million hectares are not presentiy 
used. 

2. 	 Soybeans and/or sunf Iower as the second irop afetr 
cotton of which abo-)ut .50 millhin hectares are now left 
f a Illow. 

3. 	 Saffoier and mustard n about 1.6-20omillion hectares 
of kacht" ariverine) lands along riverbeds which could 
be planted during rabi season. 

4. M'ore extensive cultivation of baran! lands which would 
mi-eaS& Crop prOdUCtion.
 

Crop production systems r-esearch programs for groundnuts and 
soybeans for kharif planting nead to be studied and expanded. 
'There is a good understanding of the best potential cropping 
systems by soil-climatic region, bUt more site-specific research 
on crop producti on is needed to develop technology to increase 
production.
 

Priority areas for research, development and crop improvement
 
needs are as follows:
 

~. 	Variety Adaptation. A quality looked for in selective 
sunflower and soybean varieties/hybrids was the ability 
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to mature in 95-95 days. In aoybeans a vart'eLy Shauld 
exhiiit i ndeterfi r-:z'a.4ov.jorire habit. A .~.~ prs 
gram has selec'rvd a hybrid . un-uwuer ri1,d thir, ',anu 

potential yitl.4 Thaee prgraam will nee imsifi
cat i 0'1. 

A canwt iuoLus u: program is rina soybvar 
variety nielecti-on -For the e 4Aw .a .- i :tzc re
aiens to find the best t C-.n' E,Ga~.~ 


on the d 1anil A ve.ry actiV; '° r j."v ,ua
tiofl and Crletianor a 'FCtalulo !_^'Z. -t". rin5 
is a hnqi- picrit- t* start th L Cif: tti f-" 
crop.~ Fnthav h i gh Pr iar 5ty i I 7"U1
f I nwc r d, 5--- rd-antin~g a Id tlCO, i C 1i- C;oF .7tLtdJ es 
with wheat cott:n to d thaz; , th "bitl: and 

craPp~i -, j-ystivi l t6._rnat i ves' to t in o. c 
Per ar-e 

2. 	 soil Prnqarati on s~a and voit il 
shoulO- be a high pririrat$Y Binici UHY.Aq~z? timely 
planting and rcht uni.. '- ltion.can axiT.muri. 
Broadcasting an.end'er sy' ; ,ds or 
the s, i surface and att.'ptin to cova, ,ithi a 

desi pl ow or f iv a po rlc:Itivatr o~n plcnwo~~ 
results in ur.v"n standt:, Thiz is pa-ticulariy noti Ce

able on thn dobari lands wher'e the seedbed- 4or af 
flower and sun-lower is very cluddy, rough and uneven. 

The developmennt of a rotary hoe ith eed and ferti
lizer 'oxc. both tractor and bullck-drawn., holds great 
p teri al f or imprcwkvd seedbed preparation For run
fIowcr- and on dobari lands -or wintor p Iatin o-f 
sE.f.. 2,r. N-ti-1 plantinq rhe.arch shouLi ad!So be 
undertaken on tghonuv lands. Thi%, wiill 'equire some 
special planter deveopment, work but should o' crnsid.
ered a priority iterca. Systems oa: land-forming aqs a 
cultural pr-actice in groundrut production should be 
tes~z d to determine yield, harvestability and quality 
effects. 

3. 	 Plant Popu -ti n. The development of row planters, 
both tractor and bullock-drawn, -for sunflowers is a 
neuessity For more uniform plant heikght and population. 
Research needs to determine thr. maximum plant yield 
populations -for a number of oilseed crops. ith the 
short growing season of soybeans, adaptatio of the 
present grain drills with press wheels will serve to 
obtain higher populations and i yield. 

Dncreasirng the plant population of saf Flower alone 
could in itself double yields, and coupled with ferti
lizer use, could triple yields on dobari lands. Well
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candaActa-J rtnsa ? ci ir. 4armars I f zI- na ad 	 d t,_,Canfirff this pu~t,!Pntiax Bar-ause of th.si shurt growingj 

tomn o, r& workc is required to vtzblinh thebe t populatie. , cd rat mpacing. B)oth r marclh adid 

fi ar. daet1kran ofe~t a raquired ti or-~v 

~ ~~ PL-wt populakionn of nww g-nundnut 
Sle-ti~n utminrj a high level nf maaewtwilnW 

to ba tgsted under r~-Yfield caniticu-s to dle-

4. 	 Fartli',r Ruirema. Fertilizer requirementa of 
ailseed crops in a cropping schemia by soil-climatic 
region does not appear to be well understood. Most 
research is based on bogs of Urea (46% N), DAP (18% N
 
and 	 46% PUt) .- Ind nitrophos (23% N and 23% P=.Oj). 
Because of the high salt levels oF Paistani soils, MAP 
(11% N and.48K F70e) would appear' to be a better phos
phorus material than DAP. More work is needed to 
relate soil chemical properties (O.M. cnd available 
P:Oo,) to nutrient response to better understand the 
fertilizer economics "or oilseeds. 

Published research reveals significant yield response
when soybeans are inoculated with mocally selected aad 
imported strains of RhizobIl z Howeverv. 
numerous field reports Indicate that locally 
produ-ed
 
inoculum was not effctive in nodulating woybeans,
 
while imported materials gave good nodulation. Rhizo
bium used 
mast nodulate early and fix nitrogen at a
 
high rate because of the short growing season. Assis
tance will be needed to develop the commercial produc
tion and distribution system necessary for quality
 
inoculurn.
 

Because of the high require.ents for nitrogen in the
 
fertilizer recommendations for groundnuts, it appears
 
that this crop is also in need of a Rhi ium researrh 
and development program. 

5. 	 Moisture Managment. The planting of safflower and
 
sunflower un dobari lands after rice must 
be delayed 
until the soil dries sufficiently to enable the move
ment of tractor or bullock over the land. This problen.
 
Lould be solvced by a complete irrigation and drainage
 
system, allowing removal of excess sur.Face water when
 
rice is physiolc: i:y r#iture. This wouid shorten the 
time after rice harvest until the sel! is dry enough to 
plant safflower and sunflower. 

Because the cotton-fallow lands were not visited, 
little is known about wat-i. maragement prograr -for 
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sunflower or soybeans. The GCP reported that many 
growerE use three to four irrigations for sunflower. 
Practical water manigement programs by crop-soi 1-\ 
climat, would need to be deve1cped. Soils with suffi
cient mtwisturr 'ainfall and t.kxture uitable for 
grOUndnut also need to be identified. 

Lutside cattn 
be li 'Lt. 2t ledce about weed prob Lnsa and chenical 
control isned 

6. Pot nt. Oa f there appeared to 

l sf crops. Li:- w yields appar
ently e any attempt to control weeds in mustard, 
rape and ,afflawr, and the other nontraditional crops 
are trio new or are weeded by hand. No weed =ontrol 
research as a function of plarnt population and soil 
preparation with oilseed crops was encountered. This 
disciplrie. under a pest manaqmment program, will be 
needed as more intensive, high-yielding crop production 
systems are developed. 

Insects and insect damage of ailseed crops have been 
observed in the field but rcanomics of control or 
plant tolerance are nct included in the research pro
grain. Cotton is the uxcepticn, where an estimated .0 
percent is protected with pest control chemicals. It 
is quite possible that because of ponr stands and low 
vields interest in insect control on th6 oilseed 
crops, other than cotton, does not exist. Therefore, 
yield maximization appears nece-sary to stimulate 
irsect control programs. The major pest problems 
reported on oilseeds are parrots on sunflowers, aphids, 
white fly mites and a root-borer on soybeans.
 

Some constraints to pesticide use are (1) controlled,
 
limited importation, (2) the high cost of imported
 
products and (3) the lack of sprayers and knowledge of
 
their use. 

7. Harvest--G-ain Quality. Harvesting to obtain a quality 
grain with the oilseed crops has not received much 
attention. There does not appear to biu a standard of 
quality for the grain of oilseed crops. A few large 
farmers have machines suitable for ailseed harvesting, 
but a major share of the crop is threshed by bullock
 
and other traditional methods, or with a stationary
 
thresher designed for wheat or rice Thresher modifi
cation would be necessary cr a quality oilsved grain. 
A sall 1, npower-driven thresher would need to be 
developed for smaall :arniers and sharecroppers. Digging 
and vine separation equipment is a high priority devel
apment need to stimulate groundnut production.
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B. 	 Training. According to Muha+mmetd #nd Khan, ' therm arm 
no plant physioioiu.s or soil scientistts presently 
working rn oilseed crops. The *niy Ph.D.'u are in 
plant breeding i2), agronomy (2) and oil/food tech
nology (1) . There is a lack of sufficient numbers of 
educated and trained r-'s%,:+arch-prvduction per-+,rsnl and 
both short-terir and long-term (Ph.D.) trainina is a 
high priority. 

8. 	 pct-- Ep yUMPt 

Yh falloirM qsi project% &wer w~itten based on tha 
backgrourod informatiom aned thm aval.uction of the crop improvwamt 
reswarch promga.,w f or groundnuts and marbeans, &nd the crup 
proiuat i n zstat resea~rch program: 

1. 	 Cott cwn-FaI Xow rppinq Sytw Project 

2. 	 Loqguw <-naculum Re surch D)velopm+nt Projev.:t 

3. 	 Groundnut R ~c-~Inr~ .Prooc
 

4. anmchinery Impromt-J-evelopmu.-t Project 

5. 	 Research igmentation Projact 

6. 	 Training Coordination Project 

Amrir Muhammed and A. Rehman Khan, Perspectives of Edible 
Oils Research and Production in Pakistan. Pakistan Agricultural 
Research Council, Islamabad, 1981. 
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There are: 2.21 milljon her-tarees of cotton in Pakiitan-
about 1.57 millian hecta-'s in the Punjab and 0.64 m.illion acres 
in Sind Province. Thre is vary little cttoin -n NWtP ,nd Mlu
chi stan Province,.a% 

Of* the 2.2 5111irn hetareu in rcttorp, about 70 per
cent is cropped to wheat and fodder (1.5. ilili n ht:n&.rea) znd 
about 0.66 million hectares is l1,t fallow. Xn twintevr t h is :.zdivided into about 0.44 million huctart-e in Punjab Prov:ince and 
0.22 million hectar!.s in Sin Provinc. 

Two .crops--sunflower- and saybeanz---an ba rwn s 90-100 day
 
crops altar cotton is ha-vested in Movemer--acoar ond befare
it is planted again in May-Juno. The GCP is strzngay pushing 
snfiowers and is seeking Ito reach 0.2 million hocaren in Punjab

Province alone,. Sunfloawr yields of ,77 k.glha Arid ?,767 kg/ha
have been reported by gro r fnr ECP, 
 w4&th a yield of 3,620
kg/ha being the h.ighest reported. The national avraga in Paki
stan was reported at about -120 kg/hat These higher reported
yields were under thr-,;:'e -to four irrigatio with HertiliZr. 

Very little data are available on .oyboan yields at tha farm
 
level. A yield of 3,100 kg/ha with FriArury plantings was
reported in the IVultan area. On an oill-per-acre basis, sun

1 owers have thoe potuentia! to cul yie d seybeans and thus wi II 
probably receive greater, immediate attention. Unless sunfI owprs 
are hulled befre oil extraction, the meal will not have the 
resale value of soybean moal. There-Fore, both crops will need 
attention according to the marketability of the oil and meal. 

C. Project Diacription 

1. Purpose 

This project relates to introducing oilseed crops
into the cotton lands that now remain fallow dur:ing the poriod
from December to June. The crops of sun4lower and soybeen have 
high potential to maximize returns in a more intensive croppinq
system. The proqram of work undertaken will e adaptive
research--development in nature with major emphasis the field. 
The major o3jectives are: 

(1) Selection 
 of the most adaptive variety/hybrid of oil
seed crops to maximize yields of edible oil and returns 
to farmers in the cotton cropping system. 
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(2) 	 Nark with 'hw amchinery projact to develop the b.st 
wow-,nrgy Soil preparationc planting and harvast 

equipment for smal ,snd largoe 4m-ve 

(3) 	D nrf o.-tiisum ppulat3iLNv -far the individual oil
se)d crnps n--m and tdog: ir h-tand ontabliinhntn 

(4) 	Work with te inculu for finid toiuting soyp pprojt 
bean Inoculu m in various soin-lisaticmnviron prenci 

(5) 	Determine thw optimum fertilizer nutrismt requirwutAm 

(6) 	 Deerinev th* uptiu' use of irrigation for mamimum 
yield, 

(7) 	Identify' major posts, insectav dia-e and wooft and 
their repetie caritrol systet. 

A m= n-doroutwl c zcbeivanni yi tivl~ d nliin ropn(8) 	Provide Iong-torm~ IZdeqr) and shourt-term training to 
develop aO efctive oilseed research team.n 	 h
 

(9) 	 Work clasmly with appropriate provincial institutions
 
and privatc, and public industries to maximeize produc
tion from cotton-fallow lands.
 

A major ind product will be an offective and functioning cropping 
systems research-devel opment prorao. The prograe wi 1l max imi 
total production on a cotton-oilseedsequence in much of the area 
now fallow after prcotton. 

2. 	 L7 

With Cie~ major portion of thf. cotton-fallow in 
laor Punjab Province, a Rikely location for' this prograni vould 
be in Mul tan. 3there is a Centr -l Cotton Research Institute 

lcate~d in Kultaw that has rri'dtechnical assrsistance through 
th Food and Ari'culture (Grganizat'$on (FP.O). This. is a possible, 
).ocation for a danar/P'akist, . reinaarch and devolopment team on 
Coton-fallom CroI pro kictIon systemls. A satellitz location 
could he K(ot !Diji to wservrw the need in Sind Province. 

.3. g -qt. zqLn.., Peronrwel and R snnsi bili tip 

7hre expatriate a&dvitsor should be a production 
agronist w'iid' experienice in ol~ed craps and/or crapping fays
tell,4. The role o-F project direct~or would hest be served by an 
oilsr.-d botanist. A list of stafi and desircd grades follows. 
The basis fror staff smiection should include experience with 
oils~s~d crops,, particularly sunflower and soybipan, and knowledge 
04~~f lo systems. 
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"w0)Ptrw STAFF 

tProject 	 Diretor 6_.) 2C-ko 
1 Deputy i)Wrwtor~

* 	 Expatriate Advi-zr,
 
(5 y~as)
 

Soil cnwil(Jit 	 G-104~ lzoee 

2 Agronomi%;t 	 S-1866O O 

2 Agicttitural 6-18&-y- 26-io
 
I griciltusra Eabal~i
 

(P'roduction) -0139,0
 

0.253/Yr Short-term Rdvizors
 
Expiitri ate)

1 	 Ad% A~sistadt G 
13 SIeoraphers 42,000-o 
I Senior Clerkc G-6 355000 
I Junio~r CAm-k85 030 
3 Tracto~r Drivers G-575,0 
2 Labo~ratory Assiftants S-11 800000 

15 SIe as6-1 2259000 
6 Drivers B-5 MAMh000 

*6..P. Grade. 
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Total 

d ni ~tr~ e.c 200, 000 7509000
T1h;i 1 20020Q10- 3 125v 00O 
Support Stf 

4. Buildina 

The project should be housed in 
a 	research insti
tute Or institutes located in the provina.u. The provinrca areexpected to partici pate, in the prgram b" providing nuitable
officeS pace. laboratory zp.cey eqipmnt stor'age and repair
space and other work space n-ce ry to ensurc Yu-ccess of the 
project. 

Himrevurring Expenwm 

Item 
 -------------------------- Can~t---------S.$Rs. U. 

3 	Wegons or Broncos, right-hand driva for 
director, adviv;r, short-tern. advisrr '?($04,00 -


3 Jeeps or pljrkupq for tc-chnical staff 6009000
 
e 	Motorcycles 
 90S000 
3 Tractors writh accsrin 
 4509000 
3 Powr Sprayars 259000 -
I Bckpack sprayer (pe~sUicidas ro-earch) 
 19500
 
3 	 Threshers irserch plats) I 2 o 00
2 	 Seed bi ower-ciene' IV10002 	Trai I es 301,000 
3 	 Hand-puzh cone p antsr 7.9500 
3 	"Goisture meters 2,000
Laboratory Equipment: balances, incubators,
 

ph nd .tr, calorimetgr, tape., etc. 
 300,000 50,000

Office Equipm:ent: furniture,, typeriter-s, 

photustat, audiovisual, calculators,
 
etc. 240,000 10v000

Contingency Equipmnt (15%) 39000 	 13 000 
300000 97y*000 
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________ __ __ 

---- Cast ina Rues
___ __ 	 Annual 5--Year 

1 Housing A1iowance 132,000 6609 000 
1 Furniture (once) n1o' 000 
1 Family Transfer 266, 000 
I Furn-ture Storage 
I Education 

iH, ne Leai (2 times) -. 1801000 
1 p!)mndnt Visi ts 
I t ngoncy 	 -2 

132 00.0L4 O___~~~__1 	 ____00000~LP 

*AA 1r&.qnces irw 1nir ant-:. 

7. 	 Traininn (Five-Year Estimates)
 

- Cost---------

No. Pr oqt ___Rs. 	 U,.. 

10 Short-term 500,000 25,000 

5 Degree Programs I 000. 000 35000
0o
1 50.0.000 37_.o, 


a. Measuring Proaress.; end Results of the Projet 

The following criteria should be used to monitor
 

and measure results of the cotton--fallow project.
 

(1) Effectivent'ss of staff assignment and their functions
 

in the program. 

(2) 	 Development of functioning laboratcries, offices, 

equipment purchases and delivery. 

(3) 	 Initiation and accomplishments in developmental re
search.
 

(4) 	 Completion of training programs. 

(5) 	 Achievement of a funtioning program to improve oilseed
 

production and net income on cotton-fallow lands.
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(6) 	 Degree to which program integrites with province Pro
grams.
 

(7) 	 Decrease in depennce upon imported oilseeds

9. 	 Bud Estimates---Drnr- and SUrP 

The 	 syst r,.% to estimate costs and budget develop
mmnt 	 are presented il SeCtions "3. Or'gaization," "5. Equipment,"
"6. All ances" an-d "7. Training." 

Sia*.,arV iBudgit 

-Cost----
item 
 Rs. U.S. S
 

Expatriate Lioq and Short-term Advisors 675,00 
Pakistani Stafl and Technicians 2, 082,000-
Equi pment 3,0209 000 97, OO0 
Al1 olwanccs 1,441,000 -
Tra .iing 	 A_27-jO5C'OO 

OThAL 043 000 1.534 

The 	 benefits package for the Pakistani staff is not known at the 
time 	of this budget presentation.
 

D. 	 Environmental Impact 

This project has high potential to make better and more 
complete use of land suited 4or agricultural production. Better 
management practices, soil stewardship and environmentally sound 
use of agricultural inputs should lead to favorable ecol.pcai 
changes. Expanded plantings on these lands during winter should 
remove surface ware- from the soil and reduce salt accumulation 
on the surface through high. upward percolation and evaporation 
o4 water from the soil surface.
 

E. 	 Policy Commentary 

This project has been discussed as a high priority
project with excellent potential to succeed and increase oilseed 
production. 
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F. Soci*v4 an~d Eczonomc W~wits andi Costrainets 

The social and economical bonvfitv ac2 snyfold and 
include (i) rd uced imports of edible oi1, Qii) increared in

come in rur~rml areas; (iii) Fbenef its to sma II f armars 
(iv) greater. us of natural reourcer (v) better quality food 
productis; &nd (vi) pot.ntia m.ateri a for rnti mal i ndustry 
develocpment. 

The socrial and ocanomic constraints are primarily (i) the Aoawr 

level of lietracy in the rural areas and (ii) the lack of invest

,tent capitai among small farmers. 
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11. 	 Groundnut Reoarch-Devel opment Project
 

A. 	 Area and Present Use
 

There are 59,700 hectares of groundnuts production in
 
Pakistan, with a mean yield of 1,209 kg/ha. Over 90 per-c~nt of
 
the plantings are concentrated :in Punjab Province, primarily in
 
Attock, Jhelum and Rawalpindi Districts.
 

B. 	 Estimated Potelr tial: Area, Yielo, PrcAduction
 

There are 6.0 million hectares of cultivated land in 
Pakistan which are rainfed. Much of this is referred to as 
barani lands. The total area best suited for groundnuts has not 
been assessed., but reports suggest much of the barani area as 
well as other lands are suitable for groundnut. production. The 
lacke of a selection progran, the necessary package of tezhnology 
and suitable harvesting equipment have resulted in low yields of 
poor quality groUndnuts. A research-development project to over
come these constraints could easily triple production. 

C. 	 Project Description
 

1. 	 Purpose 

The project will undertake the following research
development activities:
 

(1) 	Select and introduce the most adaptable bunch-type
 
croundnuts for barani lands. These would also be
 
adaptable on a national scale.
 

(2) 	Evaluate and select Rhizobium strains that will fix
 
nitrogen to minimize nitrogen fertilizer requirements
 
for groundnuts.
 

(3) 	Develop suitable planting and harvesting equipment to
 
facilitate a groundnut expansion program.
 

(4) 	Work with the seed industry and the inoculum project to 
commercialize the production, certification and smarket
ing of high quality groundnut seed and inoculum. 

(5) 	 Develop the necessary technology (seed rate, fertility, 
row spacing, pest management, etc.) to bring the pro
duction of bunch-type groundnuts to a commercial state. 

2. 	 Location
 

The program could be located in NARC because 90
 
percent of the plantings are nearby and the most likely area for
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acreage expansion in the three distri.cts is in north Punjab
Province. Land with soil more representative of groundnut soil 
will need to be purchased or rented under a long-term arrangem.ient 
and used for groundnut research only. Satellite programs linked 
to thv central groundnut research-development project should be 
established in the provinces. 

3. Orqanization: Personnl and Responsibilities
 

An expatriate advisor with background in- g -undnut 
breeding and variety selections will be needed to tort.nize ard 
initiate a groundnut variety adaptation selection program. He 
will travel arid obtain collections from ICRISAT and wurk with 
their outreach program. A Pakistani counterpart in "-he genetics
and breeding area will work with the advisor to eventually take 
over the programs. 

Other professional personnel necessary to generate the production

technology are expected to be Pakistani and are listed below.
 
Short-term -axpat-iate advisors will be required for the five-year 
period to support the program.
 

ADMINISTRATION, TECHNICAL AND SUPPORT STAFF
 

Administration
 

- --------- Cost---------
No. Description Grade* Rs. U.S. $ 

I Proje-t Director--
Oilseed Botanist 6-19 160.000 

I Deputy Director--
Expatriate Advisor 
(5 years) - 750.000 

6 00 000 

*G.O.P. Grade. 
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Technical
 

- -------- Cost --------
No. oe tin Gradez. Rs. US $ 

Chedist 6- t8 130000 
1 r--. G-IF I O, c(10
1 Plant PathuIogist G-18 130,000
 
I Entaomologist 6-18 130,000 

0.25/Yr Short-term Advisors 
(Expatriate) -125 000 

520,000 1251000 

*6. O..P. Grade. 

Support Staff
 

-Cost-------
-rade*No. DescGrrtion Rs. U.S. $
 

2 Stenographers 6-11 70,000 

s (-6 35,000 2 Senior C er 
-2 Laboratory Assistants 6-11 80 000 


2 Drivers 
 6-5 50, 00 

2 Tra:tor D)rivers G-5 50,000 

2 El dars G-1 _45_1000 
-370,000 

*6.O.P. Grade.
 

Total
 

-------- Cost--------

Description Rs. U.S. $ 

Admini stra ti on 160,000 750,000 
Technical 520,000 1259 000 
Support Staff 330._000 -

'TOTAL 1,010,000 87 000 
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4. Bui I di nq 

The project will be in NARC, with suitable offices 
and laboratories provided. The project riust purchase or lease 
six to hectares land soil of the mostten of sth representative 
productive groundnut lands. rhis soil does not exist in the NARC 
research area. Suitable buildings to store field equipment and 
supplies, and to handle zowe soil and plant materials will also 
be needed. *Certainly not more than Rs 350,000 would be required 
for land pur-chase. 

5. E_uj pment Costs 

Nonrecurri ng Expenses 

-------- Cost--------
Item Rs. U.S. $ 

2 Wagons or Broncos, right-hand drive 6005000 -

I Pckups 150,000 
2 Motorcycles 20,000 
2 Tractors i1th accessories 3009000 
2 Potwer Sprayers 16,000 -
I Backpack sprayer 1,500 
3 and-push cone planters 7;500 
I M1oisture meter 19000 
I Trailer 15,000 -
Diggingg picking and shelling equipment - 50.000 
Laboratory Equipment: balances, etc. 1009000 30,000 
Office Equipment: visual aids, 

calcul atorsq etc 75,000 1.0,000 
Contingency Equipment (15%) 184,000 

1_ _460_000 100. 000
 

6. Traininq (Five-Year Estimates)
 

-------- Cost--------
No. Proqram Rs. U.S. $
 

5 Degree Programs 1,000,000 350,000 
3 Short--term 150,000 _7. 5 0 0 

1,150,000 357,500 
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---------

7. Mesrn.r2qef n e"t 

The falioriv, critria should bp vie teo manitor 
and asure results of the groundnut r 3~r- opert 
project: 

(1) Effcti.veness 
the progra. 

of sta~ff asignments and their autput in 

(2) Opening of ofiices, acquisitiart of land with a soil 
ropresentat.ive for groundnut production and purchose of 
equipmenit arnd 5upplies. 

(3) Acquisition and p antings c+ genetic 
selvct high yielding adaptive varieties. 

materials to 

(4) initiation 

program. 

of groundnut Rhizobium strain selection 

(5) Initiation of programn tc develop crop production tech
nolcogy. 

(6) Completion o: degre, and short-term training progra.:5i. 

(7) Release 
strain, 

duction. 

of a high yield groundnut variety, Fhi :ob.um 
and the technology to increase groundnut pro

(8) Mechanization 

shel Iing. 
of groundnut digging, pickinf and 

(9) Mare edible oil is derived from groundnuts in Pakistan. 

8. Budget Estinates. Donor and GOP 

formation are 
The syste:s uoed to estimate costs and 

presented in Sectiions "3. Or-qnization." 15 . 
budget 
Zquip

ment Costs" and "6. Training."
 

Summary udget
 

Item 


Expatriate Long and Short-term Advisors 

Pakistani Technical and Support Staff 

Equipmsnt 

Training 


73. 
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Cost--------


R9. U.S. $
 

8759000
 
1,010,000 
1,460,000 100,000
 
11150.000 357o500
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D. Envirwtivrtal Iop-ac. 

The groundnut plant is a legumz capable of fixing its 

total nitregcn supply. This will .avo ?,',idual nitron.er i . thr 

soil for the Following crop, genrally whe.,ji. *hi% riproveii soil 

quality. Increase in cropping of braani lards duri-ga the summer 

season will protet the soil and reduce loseo in land quality 

through soi I erosi on. 

E. Pol Icy Co ntw,-y 

Thi proe.ect sthould !ead to an irocrease in the high 

quality goundnu.t. crop. Oil ehou-d be excellent for- cooking and 

meal ,uitablo as a prota:in , if high level extracction is 

empl oyed Successful coampl ti on should reduce aflataxin probl eMs 

as well. 

F., Sccia and Ec~wir-, '.t anpd Cewistraints' 

The .cialand -economic b re .u; are mnayfold and in

clude (i) jicrtrae in the pr'fitai!hty cif groundnut production; 
(i1) potertial for increased incn for small farmers (iii) less 

de,*endencc upcr nitrogen fertilizvr" for edible oil production 

and (iv? potential high qualit-; oil and protein meal -for the 

Si vestnck indc.Latry. 

Social and a.conoi- ic -ons.traints are primari.y fi) the lack of 

adequate genetic material for a v-:riety adaptat).on prograe; (ii) 

many failures in duvelcpinq a successful groundnut digger; (iii) 

the low level of literary in the rural areas; and (iv) the lack 

of capital to purchase newo technical inputs. 
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111. Leguam Inocu3uitis ea arch-Duvlapmint Pro-Sct
 

Two types of Rhizobioi need resrvh-daoev iont in
Pakistan. They a- Rhz.biL*, for soyboan and groundnutz Re -
Search 1w"I revea~xd a sigificnt e~s in '-,caybevas irgacul ated 
with strain' in Pakistan. Littlfz appe4,wrs 'available as an
inosujua for groundnuts because this practice is not part of a 
praductic~i tchnol~ogy in Pakistan. PARC pr-esontly ha=_ a coqpera;'
t.iv proqram 'with M'£trogen Fix aLn by Tropical AgriuLIturil
Lq) . *S NINFTAL) -o evaluate Rhixobium s trains for wapy legum-w 

r;ps. foports from~ the field report Lack all nodulation of
saybeai- ,4he.n inoculum poducod in Pakistan is used. but excel
lent nadolatAon s-with ipur-ted incul'ur-l occurs. At present,
inaculum is pruducd by resurch insti tutes with 	no attempt at 
comaterci ! prDducti on.
 

This project will undertake three major 
activities: 

(1) 	 Initiate connevcial praduction of Rhizobium for ground
nut and soybean inoculation. 

(2) 	 Work with the groundnut project and the cotton-fallow
 
project on variety-strain selection to obtain the 
most 
efficient nitrogen-fixing strains under Pakistani
 
conditions.
 

(3) 	 Work with the seeds marketing project to develop a
 
system that would include inoculumi with seed. This
 
would ensure that farmers receive inoculum in a viable
 
state.
 

2. 	 Location and Institutions
 

The selection of efficient strains of 
 Mli obium
 
for soybeans and groundnuts should be completed by NARC. 
 multi
plication, production and marketing of viable inoculum should bp
 
a 
 private undertaking. Pharmaceutical companies in Pakistan
 
should be approached to undertake this production. A quality'

control program needs to be set up to ersure the sale of 
 viAble
 
:inocul urn.
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%buaint~proa~ram iz neadod for this project.
Some special equipment and building .ateial- may be nveaesary to 
assist the private undertaking of coa :Iica inoculum production. 

cotr inital rFei t fr tchnology trans
fer of resrarch to uth o~rc ial prod ft inoculum cai be
handled by a ccmmnecial jspJu pouti n~~ ecialist. The 
logical sequence of dovei4apmantkl be aes 

(a) 	 Identify a ccmpanv1y in w~kc'm ~c-boc~cith
4-~ 	 Oran i. t n: snne ndh~os h i eprograms thiat afl6ruswr-izlAyproduz;c' pq Iznut _and 
soybe-a RFlhizobiwmh 

i :rc-no 	 i4b) 	 Wor 1c tht iAdu t3 iont- fy 2ii cm0
Rhi z! Attvvt' t ;t rI' UIV3s §r.I- thi 'ron13e;an 1?F i-rtothucxj ntoa 
pr odmsct icn. 

(c) WIorkc i Git ~r kotr on 1-ct pa cka nwd~eaE - Pf v ino 
di stri buti on to ent-ur f v joirt kof 
seed and inr1Lulutim. 

(d) 	 Work i'iths tho reiz-Arch prngram on adaptit-tion to ensure 
continuous input of the~ most _:ficient Rnfizobium 
strainis into 'the commercial production and market ing 
sysze 	m, 

TEOM#41Ct% AM SUPPORT TAF 

Tiietmhi Cal 

No. DescriptJon 	 6 rade'v Rs. Ui.S.$ 

0.25/Yr Short-tierm Rhizobiun
 
Commercial Sp~icial ist 
 125,000
 

Soil Microbiologist 
 6-19 20A...O0 
 - _
200.000 125,000 

*G.O.P. Grade.
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Support .t...... 
QAL 213 J.S0_____TOT 

-Cost --------

Rs. U.S. ,Item 

Growth Cabirlat - 25, OOO
I0V000
Gls~a- tubt.-5 Otc. 509000 

- Itr00Environmental Control Switcr-hes 50 00Pac kaging Machine 
- 25 0OZ0Mi crc--ba--e M-ixer 

icato EqUipment and Fixtures 25.100_-,I000() 
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615"-re ndSuppA !1iwS 25e~
-Tot al 5SAcoo~5-Ye r. Cast_
 

-Y --- 5-Year Cant_ 

No.. PrgaRs. 

7. Traini_ rvF-,War _EstimM s)
 

--- --- Co st ------

,L sh mrt-term '25 
 0 0 5 09 
A Rizobium praduction specialist would 9e~ive comshor't-term 


mercial training in en appropriate inititution. 

B. Pleasurixng--Progrs and Ruts ft he Projem-t 

Tho project should result in a functioning indus
try +or producing and delivering the most efficient Rhi ium to 
the farir far bath groundrouts and soybean. Progress Can be
 

maured by (1) equipme~nt acquiitiansp del-,'very and in5talla
tion; (2) training completion; (:S), start of comm.ercial production
of graundnuts; (4) start of gamindcnut and soybean inoculuy- prca
duction; and (5) favorable quality control reports and field
 
results.
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9. 	 Etiqjated FBuduet 

The estimated budget for the development phas is 
pressnted here. Research efforts w~uld coiwe under the groundnut 
and cotton-flalow projects. 

Suqmary Budget
 
(FI ve-Year ) 

-- Cost--------
Item Rs. U.S, $ 
Expatriate Technical Staff - 12000 

Pakistani Technical and Support Staff 218,000 
 -
Equi pment 75,000 135,000
 
Suppl ies 
 120,000 1,000

Allowances 
 4919400 29000 
Training Z 020_2 53000 

TOTAL 	 929,400 275.O0
 

C. 	 Environmental Impact
 

Oilseed crops will fix and leave high nitrogen residues
 
in the soil after the crop is harvested. Producing more oilseeds
 
should enhance soil fertility. These crops should increase land
 
utilization in a sound environmental crop production system.
 

D. 	 Policy Commentary
 

This project conforms to Pakistan's policy of stimulat
ing private industry to produce inputs to increase production of
 
two of the edible oilseed crops.
 

E. 
 Social and Economic Benafits and Constraints
 

I. 	 Benef its
 

a. 	 Increased production of high yield oilseed 
crops. 

b. 	 Improved inc.om in rural areas.
 

c. 	 Less dependence on nitrogen fertilizer for
 
edible oil produ'tion. 

d. 	 Less dependence on foreign imports.
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a SAqh initial productio ca" s 

b~ftnvti~Iy, hi qha.r prc~fcr~&ncqit 

t rj-rtwjzxi of proper- i ncul urn handl ing an~d 



IV. Mmahinery rve t'vlcpw Project 

The increaze in edible oil pradvctian will require more 
inteniive croup i n _ systems an lands whor-e wheaty rice, cottcn and 

maize are now thte priary cash croprs. This will require planting
 
c-5 two craps annually where one is now .eirally grown. se
 
constraints tr) expznxsian in a t *m-craps-por-year syt 02 are:
 

i) the 	long time required to harvest the major crop whan a 
fast turnaround on land use is needvd;
 

(ii) 	 difficulties in proper seedbed preparation in a shorter 
tm-perindl; 

(iii) 	 paorer stands because of improper seedbed preparation; 
and 

(iv) 	poor planting equipment to ensure high oilsed plant 
populations and maximum yields. 

When these constraints are overcome, risks presently inherent in
 
oilseed planting will be reduced. 
 At that point, more ferti
lizer, pesticide and high-yielding genetic material can be easily 
and economi cal l y used. 

Mechanization has increased rapidly in Pakistan 
with 	numerous
 
machinery companies building equipment for Pakistani agriculture.
A major developneant has been to mechanize wheat, rice, maize and 
cotton production. But there has baen little development to meet 
specialized needs for oilseed crops. This is particularly

noticeablx, in land preparation. planting and threshing equipment. 
This project will develop and adapt equipment to meet these needs 
and overcome this constraint in an intensive crop production 
system thereby facilitating expansion in oilseed crop produc
t i on. 

0. Project Dwmcription
 

1. Purpose
 

This project will undertaice the following
 
machinery improvement-development activities:
 

(1) Determine equipment needs for seedbed preparation on
 
dobari lands; determine if a suitable prototype is 
available and develop models for commercial production 
suitable for tractor and bullock power. 
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(2) 	Develop and produce modifications in the preent cereal 
planters so they can .ainso bv 0 . o plant Ihe tlrarde 

ti onal and nantradi t ianiI s.eed crops. 

7o, they can bto _ged k-ia treas al Areed craps ,v', a 

(4) 	Plbdlfy and dcyelo machies that wll ~e',-.a dig anid 

pick g 'oLr.dnut. 

(5) 	Work with th* Maotinnal Ariultura Rsarach Center,, 
Agricul tura. Machine Develrzlpm, t MAC-A1D) in the' 
research phase of the program and require the pr'oduc
tian of a Prototype Mool 

as(6) 	 Determine i- machines need to be imported to serve 

prototyVpe ade.tls. 

(7) 	 TO=. the development and field testing of equiprient with 

the doFbari, cot-on-fallow and groundnut projects to 

assss th-e- spec:i.;ics of adaptability. 

(8) 	 Wo-k with the commercial machinery sector on production 

of tiiee improved saoil preparation. planting and har

vesting implements. 

2. 	 Location
 

The Pakistani Government has charged NARC-AMD with
 

research and development of prototype implements for Pakistani
 

agriculture. Perhaps the project should be located at NARC where
 

any prototype work could be completed. Developmental work will
 

need to be linked to the dobari., cotton-fallow and peanut pro

jects and commercialization efforts linked with the machinery
 

industry.
 

3. 	 OrCganization: Personnel and Responsibilities
 

An expatrite advisor experienced in modifying,
 

testing and developing for the implements will be needed to
 

advise and direct the program. He will travel to obtain develop

mental designs from ICRISAT and IRRI since this may fit the needs
 

A Pakistani counterpart
for 	 the dobari and groundnut projects. 


in agricultural engineering will be needed to work with the
 

program and take over the leadership role. The expatriate
 

advisor would bo expected to serve a minimum of three years, and
 

Other professional personpossibly five years, in the program. 

or will be
nel have been identified in specific projects 


Short-term consultants
deputized by NARC to serve the project. 


be included and would ennance commercialization.
will 
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ADMINISTRATIOJv TECHNICAL MD SPMT STAFF 

--- Cost-----

Noo Descriptioni S." _f__* RS. U.S. $ 

1 Project Director-
Ag. Engineer G-9 200,000 

I JDeputy Director 
Expatriate Advisor 
(4 years) - 450 000 

200.000 4503000 

Technical 

---Cost----
No. Descrin.ion Srade* Rs. U.S. 

1 Assistan Engin r B-'7 110,000 -

I Mechanic (Senior.) 6-11 35.000 -

O.I/Yr Short-tesm Consultant 
(Expatri ate) -______OQ.O0

145 0ooo 4050o__ 

Support Sti*f 

- Cost-----

No. Descriptigon Grade* Rs. U.S. $ 

1 Stenographer 6-11 35,000 -

I Clerk G-6 16,000 -

1 Driver 6-5 25,000 -

I Tractor Driver 6-5 25_00
101,000 

*G.O.P. Grade.
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Technical 
 145 0-,0 40V 000 
Spport Staff . 

4P1 000 49Q, 0 0 

yh i z ,"?khoulti br in PJ;C-I1D,u vwjr,J- VsLitph l
 
af~-ico, ILFI~'.
MWA~ staragge can L~e pravi de. Thi s 

onFiwc testingi nee d to br--oordinat
 
with cothrr !U~a~ production aszxiace! ,_
CAP, 

H~~d~~4 Pndi~~n I prt - 5i 

Shoatuop~ t v0,0 
 75r000
 

O'Pe and !(,-nqll-en Mayi-FC. A~ro 

IfU*n ____ Rs. .%1 

I Wgans or Dronaocs,, right-hand drive~ 300,000
1 Pickup 150000 -

IoModel zs,-rCponent Imports - 25,000 

Shop Equipent 200y000 75:.000
 

Office Equpme~nt'. typriters, 
calculatcrsq etc. 50,000 

Contingency Equipment (15%) 130.000 00q
 
____B45,000 
 110,000
 

BEoth short-trm~ and degree~ training is anticipated
in this program. Linkages to the international institutions, 
ICRISAT and IRRI will need to be investigated 1o determine if 
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training objectives and the.ir programs are compatible. The 
training budget is as follows: 

Hu.~~~as 	 .r......1-aL 

2 Degree Programs 300 (X00 !40VOCO 
Short--Term Training 5, 5.000 

S350.O00 

7. 	 1Aeasuring Proi__ress and Results of the Pro .c t 

The folleting criteria should be used to monitor 
and measure proaqress and results of the machinery improvement
development project . 

(1) 	 Staff is assigned and functioning.
 

(2) 	 Acquisition of necessary project equipment, supplies 

and import mat_, rials. 

(3) 	 Prototype mde.s purchased, built and field tested. 

(4) 	 Experimental machines tested under field conditions. 

(5) 	 Modified equipmeit tesnted under ,H eld conditions. 

(6)' 	 Part casti r, nqcGit :s detra-'mined and initial con
tacts with :,duLs'ycrmpet.rid:,, 


(7) 	 Cofmer-cial of i ontsicato.-s farm Cple contracted 
and agrecfments for production reached. 

(8) 	 First models roll. off the production line.
 

C. 	 Envirriwrntal Imact 

The project will have no direct impact upon the 
environment. Because it will support other projects, there will 
be a favorable environmental impact in the form of better crop
ping systems maneaqment and intproved rural life. 
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D. Policy cLwtary 

NARr-AMD will fulfill its charg& to conduct m haniza
tien research and building of protityp equipmeent; the provinces 
will conduct adaptive research; jnd the private sector will 'take 
up mass. production. 

E. Social and Economic Banefits and Contraint. 

Social and economic benefits include i) increased 
mechaniz tion in the agricultural sector and reduced drudgery in 
crop production; (ii) higher income per hectare and rire incom 
in rural areas; (iii) rimore jobcz in the cormercial arirea in' im~ple~
ment fabrication; (iv) increasud oilneed production and less 
depandence upon ieports. and (v) more trained staff in the farm 
.achi Iery research and developfent program. 

Social and economic constraints are (i) preferenco by most tech
nical assistants Co invest ratl'-sr than medify and adapt equipm.ent 
to perform a specific 4unction; 0i- ) lack of agricultu,-al anqi
neers in Pakistan with training to undertake this taski (iii) 
lack of capital in the private sector for manufacturing; and (iv) 
lack of capital in rural areas to purchase the equiptneA'. 
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A. 	 D85f i "ad ia 

The oilb.,ed res.,vearch program in-Pakistan includes 11 to 
I2 different crops which are pl&nted and harvested sit various 
timas throughout the year. Expansion in adible oi3.sed crop 
production wil1 require more intensiv and exteneive prografm in 
crop improvement (Figure 1) and crop production %ys.emn (Fi.,ure 

2) research. The need to strengthen the leaderghip in oilsa.d 

research at NARC has heen identified. Planning And program 
asistance also needs to be strengthe-ned in suppurt of crop 
production systems research to be canductud in the provinces. To 
get the best return for research expenditure'S there a-ut be 

planniing to identify the priority progra. , of crop improviment in 

oiksleds that would be NARC's responsibilityq and the priority 

progrars of the crop production systom, research that would be 

the provinces' responsibility. 

D 	 Project D vcrption 

This project will do the fallowing tc% augmert 
ailseed crop research; 

(1) 	Suppart the research mnagemoiot of the oiliseed coardi
nator at NARC. 

(2) 	 Defir the priarity ar.e 57I for rLesarch, the state-of
the-art ana the ne d -for r-eserch eaphasis in crop 
iwprovement for the ediblL- oil.eods. 

(3) 	 Define the priority areas for recsearch, the state-of-
the-art and the ve.ud for r .search oaphasis in crop 

production s.ysteims research in oilueodo at the provin
cial level. Particular attention will be given to the 
dob.ri land.z prjcict,. the cotton-fallow lands, kacha 

lands and qroundnu": projects. 

(4) 	 Dvw. op a strong itioi.l prugram of support for the 
crop production systzams research of the provincoo. 

This wnuld include, i) library and scientific infor

matian services; (ii) experimentation plarning; (iii) 

arialytical services; (iv) biontric and computer ser

vices and economic data evaluation; (v) special equip-

ment acquisition and/or fabricatiori; (vi) laboratory 
instrument mintenance; and (vii) craftsmanship. 

(5) 	 Identify site-specific arid su -jct-specific re:.erch 

and set priorities. Establish a ncpeific res.arch fund
 

and grant-in-aid system (subproject system) to support 

the best research ioti tutions. 
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that no battl eak' ocur' wil~ih wol ne 

,up
(7) Work ortivehy Wths provienist rmnd i itt
 

transferinknlpthe cot-intintor 	 af(6) 	 o ilseoilseid prsdticiti?. 10 rsend'jYPAteEtam.nn to Vitfi, )
thaq. d*n~ pn L~nr 401-ulon,t FYGv1Jiiv?n 

ru 
,-
O 

nd 
phipu tithdno Thisi old h lu idV:qr*mstis 


pr -,,;r 	 gnrcyundnhut in prnctsp aiw-dand , vm 

provincialdrorans 1: identi fy -tra&i ing reuiras t 
Piakiistr-dr';or i nmti tutiobna"I training; (i l) p~tkista
donor- its itoit.r~iaa center tralinnq* A 
other deve ring crimntry institutins,; a~nd (iy) i~a:rn
shiph with donor ndustries. This would nciudpplan
tifyinr rndeeirch rojects, scientints and in;strutiint 

(9) Organization odiseminars, ihort course adh us i
c~dnt.h PaRst pr]dut IveyPfuorni5h aEUdinclude c (4)spaint
an sutants to nace crop imaprovement and crop pro-,
 
dg.ctions syste s renarh.
 

The diretar of this project would be Iccated at 
NARC because he w~ill rwad to wurk directly with the oilseed 
coordinator. MA&RC would likely furnish adequate of fice space to 
house the directur an hbis support staff. 

3. Qrq2_iization: Personnel nd. o~ii~te 

An expatr-iate a~dvisor experionced in oilseed crop
research and rese~arch plannino. coordination and administration 
will be needed to direct the program. He will probably tiavel
extensivoly with the coordinator of oilseeds crops within Paki
stan and. to internatiunal center 3 as the ne.ed .ilsa~ to all 
s~emets of the oils~eed1 produaticn program~. A iystem of research 
planning, prioritizing and funding will b* developed. Systtim of 
support ard coordination will also be needed., 
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_____ 

ADIITATIO~ TCEICAL AND 

Adal nistrait1,a 

WO. Destritigon Grade* 

I Project: Director~ 
Expatri ate A dvis,',or 

t5 year!) 

Techv'i cal 

No. .D cripton (;rade* 

0.5/Yr Short-term Consultants 
and Trainers 

Support staffo 

No. Description Grade* 

I Adm. Assistant 6-12 
IStenographer 6-11 

I Clork WV.D.C.) 6-7 
2 Drivers 6-5 
2 Waib gasid 6-1 

Total
 

Descri ption 
 __U_. 


Admini ation-
Techni cl 
Suport Stiaff 

TOTAL 

*G.O.P. Grade. 
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SUH:POR STAFF 

-Cost-----

Rs.
 

____ 750,000 
-__ 750,,000 

-Co--t --Cost-

Rs. U.S. $ 

200000 

Rs. U.S. $ 

60.000 
45"000 

z5t0o0 

50v000 

_*k0 

218.~000 

----- Cost--------
Rs. -_R. 

7509 000
 
- 2009 000
 

=1-000 
218.0 950 000 



The project would be housed in NAR1C where suffi
cient office and other working spa!.r e should be pr'vidrd. Any 
modifications or improvements to s eanline thr:' operations would 
likely have to be paid irom project funds. Therefor, Rs 2509000 
is being tudgeted to undc-rwrite facility mdifications. 

5te. 
 . 5.menStCos 

2 	 Wagons or Brcncos, right-hand drive 
and ropla :emont 450,000 -

Office Equipins~nt: furniture, typewriters, 
computer, visual aids, copiers, etc. 150',000 25,000 

Research Support Equipment 	 100;000 25,000 

Contingency Equipment (15%) 	 _800o0 _1.500 
780 000 57.500 

6. Training (Five-Year Estimates)
 

Both short-term and degree training will be needed 
to augment the oilseeds research program. Short--term train-rng 
will be in (i) specific scientific subject matter; (ii) research 
planning; (iii) project planning; (iv) research coordination; and 
(v) research budgeting and administration.. [egree training in 
this projoct will address the needs uf the crop improvement 
component, and the crop productions systems oil crops will be 
included in the development projacts. The estimated training 
budget is os follows: 

---------- Cost--------
No. Program 	 Rs. U.S. $ 

5 Degree Programs 750,1000 .350,000 
10 Short-term Training 25000 50,000 

1.00_.S000 400. 000 
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7. Meaisur-i 	 n~d Resu l c~ ~ y 

Te f.ea pra-ing crit-ia should b used to &saas%
 
the progress and resuts of thy r s.m---arch augd ntatir proiecti4
 

(1) 	 The ey ihnf of-Fie - Officeaquistion of 
eqipment, v hic.1es and suppliaist and training~ of the 
Suppor t tr-0i. 

(2) 	 Th. research priritie are dnt-ified fr tr c po-
7Ents of the crrop proer ipprooveennt 

(3) 	The~ rcrearch priariticzr are set for tie componentsi of 
the crop production systems--oi I ds at the provincial 

(4) 	 Initiaton of adentrc , grants or subproject program 
with a p-rioril-y farmw. I system to utilize expertise of 

(5) witia~tion of the system of NAR -to-provinces research
 
su~pport programs. 

(6) 	 Progress of the degre and short-term training pro
grams. 
alo Bnudgtit tias.oorad O 

M7 Establishment of functioning oils~eds crop improvement 
and crop production systems in Pakistan. 

(6) 	'Incr-eased le-adership, by NARC in edible oilseed
 
research.
 

a. 	 Budget Estimates, Donor and GOP
 

The system used in budget formation and to esti
mate costs is presented in Sections "3. Organization," "4. Build
ing," '5. Equipment" and "6. Training." 

Summary Budget
 
(Five-Year)
 

--------Cost--------
Item Rs. U.S. * 

Expatriate Long and Short-term Advisors 950,000
 
Pakistani Support Staff 218,000 -

Equipment 780,000 57.1500
 
Building Modification 250,000 -

Training 1.000,000_ 400.00
 

_TOTAL 
 21248.00. 14O_. 5oq
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This projwct it not likely to have an imiwd-e itoact 
upon the onvZrcnimpnt. Lik other educational and research pro
grams in th agricultural sciences$ it ill probAbly have posi
tive lonq-t.rm of cts an rural econoaic and social life. 

D. Pailcy cor*%rn'Itnry 

The succe% of thio project ryid ijratly assist NARC 
in focusing ar Crop improvemeiant ms-nrch and tive xI7 rthiP and 
support to the crop producti-n s-yste research of thm in 

E. Scial atld Efoonoowc: DWoWf its and Conmttraintm 

'Th ei alil and eccnanoic bw'n.,ienf it howal . i) a i.Mnreefficient crup impr'ta~nnt and crop production systems proramo
for oAl~eeds; (iH)~ the production tstchnalogy to greantly incroacin 
land use -for arld proof edible oil; (iii) the twchnaoogyto inarea6e income and tha quality of li-fe in ruirxl araa; (i-V )
utilization of 2xpertl'Q i'n Pakc-Iztan and i nternatio nal intstitu
tiaas in tr'aining pragrarons to facilitato more rulovan-t subj.act
mapttr~ oer age ansd (v) lirdca RCc-Arotr MArrae~ rmnar~archwrs 
and the rwzsearch ncveds of the provincus0 

Social and economnic coanstraints ifluA&- U) i,-hortage~ Of qu&X.ifA~d
people to send for tranAnrj; (ii) delayr, in obtaining GO? cloar
ance to allow people to g~o for training; (iii) a lar-go amiount o-f
leakage in the system whereby Pakistanis do not resturn to the job
f"or which they were trained. 
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V1!. TrialningT orrinatian Projpct 

If r esearch on oil seed crop!% is to be accelarated in 
Pakistan, sever&) w-zrv persons must be trained at both the I.S. 
and Ph.D. lve so. Training is needed in several diwiciplines, but 
flhe need is greatest i.n prnd ,_ction technology falicwed by Lutti'
vation improvoment.. Such training can be obtainud in large 
measure at the~c M.S. level. There~ is a nmed, howevurg - o In, e 
sram training at the, Ph.D. level. Individuals trainmd at that 
lovel could then return to Pakistan and lead in deve-Icaing in
country training programs, The development projects; have a cow
ponent of training built into them which will be sum arized An 
this project. 

B. Pro..wrt Description 

It has been suggested that training/educational 
programs be participatory in nature, with donor-country universi
ties cooperating with universities and NARC scientists in 
Pakistan to focus an pertinent problems- The student could 
complete the necessary course for the degree at a. university 
abroad, and possibly begin research for a higher degree. The 
major portion of research., howev- would be completed in 
Pakistan and supervised on a contj ing basis by a Pakistani 
scientist and on an intermittent basis by a major professor at 
the degree-granting university. The donor would pay expenses to 
enable the major professor or some other member of the student's 
rasearch committee to visit Pakistan. 

A second alternative training/education program would be to get
 
ICRISAT and the International Rice Research Institute IRRI) to 
cooperate with a donor-country university and then work on an 
approved project at the international center under the guidance 
of. a scientist with supervision on an intermittent basis from the 
expatriate and Pakistani scientists. The research program would 
need to be a high priority at the international institute- and 
mieet the needs of Pakistan. The donor would need to pay all 
expenses to enable the major professors to visit the program in 
progress. 

These programs must be carefully structured and supported by 
qualified scientists in both countries. Students in such a 
program must always have ready access to an advisor--whether he 
be an expatriate or Pakistani. 

2. Location
 

The director oF the training coordination project
 
would be located at NARC beceuse he would need to coordinate the
 

367
 



search Aantzitiuin Q tm ati, dvar inttuti ns. It isvpected tha ARC aepti pi'n~ hsi~ 0fic ~ouse 

An expatriatfia advisor eprien.vd in oia 1'ned cropre-earch, resaevrch planning and admirti ftraion will be new to 
arcganize and d~rect thn roga.74 'ec wor-killizi to aut frirwliti.s, training shadld, and idh-rtiy research neods and pro
grfst2 W&., wilii cate partic~ipating !ci ltists in doncir-icauntry 

administrative liadurip ad Czupprart and quidancR to student

when they are conducting he-Ir resuarch in Pakitan.
 

ADMINISTMITLIM AM~ SI)0RMT OTAFF 

Acmini trat i an 

.Cost--------... 

3n. M Scri ion Grade. Rs. U.S. 

I Projjc-t Director--

Expatr, ate A.dvisor
(5 years) 
 - 750000 

750, 009 

Support Staff 

-------- Cost--------
No. Description Grade* Rs. U.S. $ 

I Adm. Assistant 6-12 60,000 -
I Stenographer 
 6-11 45pO00 
1 Cherk (U.D.C.). G-7 35,00O 
2 Drivers 
 6-5 50,000 
2 Naib Oasid -1 __28Q00 

218,000
 

*G.O.P. Grade.
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Sumary Ougt--Training 

Cost-...... 
proiect_ Necree __Shrt-termn Rs U.S 

Dobar i 
Cotton-fallow 5 

5 
10 

250,o 
1,500 ,00 

20,,000 
37in-0 

-- Training Pro2ram....--


Kacha 
 -Estimate to be completed after feasibility study-


Inaculum 
 1 25,000 5,000 
Groundnuts 3 5 .1,150,000 357,500
 
Machinery 2 2 
 350 000 145,000
 
Research
 
Augmentation 
 5 10 1,000000 400,000
 

Agricultural 
Econonics 
 8 3 _870 000 225, 00 

_T_ 
 23 36 5_ 45.00 AI 527, 00 

7. LuIdet EstimatesM Donor and GOP
 

This budget includes only costs to administer the
 
training coordination project and not the cost of 
all training as
 
summarized in Section 6 above. 
 The system used in budget forma
tion and to estimate costs is presented in Sections "3. Organiza
tion,," "4. Building" and "5. Equipment." 

Summary Budget

(Fiv*-Year )
 

-------- Cost--------
Item 
 Rs. U.S. $
 

Expatriate Long-term Project Director 
 - 750,000
 
Pakistani Support Staff 216,000 
 -

Equipment 
 520,000 30,000
 
Buiiding Modifications 
 2500_00 

98 000 _780,000
 

C. Policy Commentary
 

Policies on training need to be reviewed to ensure that
 
participants return to Pakistan and make their 
contribution to
 
advancing oilseed research and production.
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Total 

Descri,pt on Rs. U.S. $ 

Administration 750,000 
SupporFt Staff 218,000 -

TOTAL 21OQ 7__00oo 

4. Buildinq 

Thu projfact would be hou~sed in NARC where suffi
cient off ica and other working space should be provided. Any 
fodifir-ation or improverirnt expenses to streamline operations 
would likely be paid fro project funds. Therefore, Rs 250,000 
is being budgeted to unde.rwrite any facility modification. 

5. Ej.jnt Costs 

91onrecurring Expenses 

--------- Cost--------

Item Rs. U.S. $ 

2 Wagons or Broncos, right-hand drive 300V000
 

Office Equipment: furniture, typewr;'ters, 
computer, calculator, vi-sual aids, 
copier, etc. 1509000 25,000 

Contingency Equipment (15%) 70.000 5,000 
520, 000 30, 000 

6. Total Cost of Traininq (Five-Year Estimate) 

These estimates include the cost of both short-
term and degree training for all projects. They are broken down
 
only to the project basis. There are no anticipated training
 
costs within this project.
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This report deals with a traditional crop--rapeseed/mustard, and 
two nontraditional crops---sunflowr and safilower. Industrial 
oil crops such as castor and linseed oil crops will not be dealt 
.with hpre. Cotton has been ex'luded beecause it is grown primar
ily for- lint and not -for oil.
 

I, Rapezmed/hlu~atard Qr.,t o 

Two species of Brassica have been traditional crops in
 
Pakistan for thousands of years. Most commonly grown in southern
 
Pakistan, particularly on dobari lands (lands that grow rice
 
during the summer , is B__unea. This plant is sometimes called 
mustard and is referred to locally as raya (sarson is misused as
 
a name for it in much of Sind). Hore common in the north is
 
rapeseed (B campestris), uoueilly called sarson, which is a winter
 
crop often sown with wheat. 

A short season version of rape2ed is toria.which is grown as a 
catch crop in the southern a reas between a summer crop and wheat, 
and is zown in August/Sptember and harvested in Novmber/Decrm
ber. ? trilocularis, often considered to be a subspcies of B 
campestriLs and sometimes referrnd to as "yellow sai-on,," is 
grown on a small scale in northern P-kistan. Eruca sativa, 
called jambo in Sind and Baluchistan, and taramira elsewhereq is 
an ancient and widely grown crop in Pakistan, usuolly in areas 
marginal for crop production. 

Collectively, the above species are by far the most important 
source of vegetable oil in Pakistan if cottonseed is excluded. 
As such, they dsserve major attention in research and deveiopmewnt 
programs nationwide. 

The above species provide oils that have high levels of erucic 
acid and meals with high levels of the sulfur-containing gluco
sinolates. Because reRearch has indicated that erucic ac-.d has 
adverse effects on health, rapeseed oils containing erucic acid 
are banned as edibl oils in Canada and several European 
countries. Glucosinolates, or their derivatives, are toxic when 
fed in large amounts to nonruminant animals--some glucosinolates 
provide the flavor of mustard condiments. 

Canadian and European scientists have developed zero-erucic acid 
versions and very iow glucosinolat versions of B comp~etris, 
referred to in Canada and England as turnip rape, and B natus, 
referred to as rapeseed or common rapeseed. Such versions are 
called double-zero types. The latter types of both species have 
been introduced to Pakistan; double-zero cultivators of B campes
tris are being increased and tested in areas of Pakistan tradi
tionally growing that species during the winter. Double-zero 
versions of B napus are being tested -.nd increased in the 
northern areas of Punjab Province and NWFP. If successfully 
established and maintained without admixtures of loc-al typesq 
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they will provide an oil siiiilar to that .7rom soybean and a meal 
with high protein and a good amino acid profile. 

It is only a question c.f a short pcricd o- tieie until double-zero 
versions of B iuitcea be¢Cme available,. Australian rese.rchers 
have already found two zlctionrs that. ,e erucic acid-frcL, which 
are now growing under test in Pakistan "nd being used in crosses 
to lucal cultivars. With several laboratories slarching, it will 

not be long until low-glucosinolato or glucosinolate-free ver

sions arF. found. When they become available, a concentrated 

research effort should be made to develop adapted cultivars of 
doubl;Jc---..rO types of B iUncea. 

In the meantime, production research on B juncea should be 
stepped up, particularly in dobari areas and in rivefine tracts.
 

These a. areas adjacent to rivers which are usually covered by
 

water during th. mnon - on p-riod and become dry enough for crop 

production during the winter. Locally, tho.se areas are often 
cal led ,acha tractS. 

A. carch 

WARC and provincial research institutes have research 
programs udar*,ay on Brassica specica. Thee are variable in 
scope and qua lity and generally focus an types of cultivars 
adapted to the area of the research institute. Dotails of these 
research programs will not be given. Hb-e.v-er, prioritAes in 
research are in some cases not being given adequate considera

tion. They are as follows: 

.1.. Evaluation of cultural practices for E_j uncoa in dobarl 
lands. In January 1983, thousands ol acres of that 
species being grown in rice stubble of the Jacobabad
Sukkur-Larkana area were seen. It had been broadcast 
in thek rsco just acs the water drained away. There were 
pure stands, but mostly it was mixed with othcr crops 
such as linseed or mutri (a low-growing., vine-type 
legume). Plant dovelopment was variable--poor plant 
growth apparently being a result of salinity or inade
quate nutrition. 

-he vast size arid inefficient use of dnbari lands 
dictage that they be given more attention as the loca
tion for _junc 0,o Research should establinhed (a) the 
best choice of variety; (b) the b st date of seeding 
relative to disappearance of the water under the rice; 
(c) optiru"m ,-oding ratesy (d) berhefits froms applica
tions of different amounts of plant nutrients; (e) 

benefits from supplemental irrigations where water is 
available; (f) adverse effects of pests and thnir con
trol; (g) effects of associated species on performance;
 
and (h) effects of the mustard on the following crop of
 
rice.
 

373 



2'. 	 Devel opment r., adapted versions~ 0i doble'-za-ro 
B-itMR.. Th benefits of the double--zero type would 
be so important thatt the PARC/NARC should provide 
leadership in thin undertakcing, even to the extent of 
providing supplemental funding to the Pakistan Cuuncil 
-for Scientific and ndustril eaarch (PCSIR)r to 
obtaiai !£,cooperation irv iatty aid and glucosinolate
 
analyses. It wnuld be highIy duirabl,3 if the double
zero type had yellow seed, for this would aid 
 in 
iden'tifying ard maintaining purity and probably would 
provide hi.hcr oil conterits than brown-seadtd types.
(It is important that yellow--seeded and brown-seeded 
versions he compared -or their perftrwance in different 
evironments.) 

3. 	 Development nf equipment to facilitate and improvs 
production and har-v&t preredureii. This has a low 
priority becaus, CIDA, focusing primarily on the barani 
areas, will probably nOvolcp equipment that will he 
usable in all areas of production. However. dcbari 
soils are much heavier nn more difficult to work than
 
most 	barani soils. 

4. 	 Develnpment of a better off-station testing program. 
This is a problem for all oilseed crops. 

5. 	 Development 
of tmprovad methods of aphid control. The 
major pest of rapeseed/mustard is the aphid. It 
appears every andyear causes partiE.ularly severe
 
damage .n late-sown crops. However, attaLIk 
 vary from 
year to year. Research should establish (a) the role 
of predators in controlling infestation; (b) the opti
mum 
time and rate to apply insecticides; (c) the most
 
effective insecticide that is safe to apply; 
 and (iv)
 
the potentials of plant resistance as a control.
 

6. 	 Measurement of hybrid vigor. Anticipating that hybrid

varieties will be available in the near future (A, B,
 
and R 3ines of 
Bjij;ncea have been developed in India), 
it would be desirab'e to measure the perf-rmance of F1 
hybrids now in comparisor with the parents. Perhaps 
lines could be idefr.iFied fo- future sterilization to 
form cytoplasmically male-sterile lines to serve az A
lines in the production of hybrid cultivars.
 

B. 	 Crop Devel .pment 

Because of the culture of at least cne Brans' -a speci.es
in all areas of P kistan, there will likely be little resistanca 
to introducing changed, or improved, versions. 

There is one major need. 
 if and when superior double-zero culti
vars of B iuncea become available,, they should be included among 
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the 	 crao% under CAUP06va i an by C'-1 1.41t its F-UprVision, 
asaintenance af doubli-z rv ierptiy wil be auured and pickup, 
and tran!.port of the sew to, d.hu aqprepriate pr-.r~%Tr wi'I. be 
accompI ished. 

11I. 	 SuLnfloo 4"]
 

Sunfloer in a crop that has bu.en testad intermittently in 
Pakistan, and only recently haz devoioped on a commercial eale. 
Results from bnth tests and con,,ercial producti on have been 
variablep but on khe i:,holm, ena iuraying,, Reasons ;or optimism 
are: 

1 As in the U.S,,9 cultii.:* ha,.e bu-,*n adaptable to a widc? 

range of envir'or4ents. They c&n he grown is (i) a .t 
-all-scwn -:.op after rice or" cotton in sauthern Sind 
Province; (ii) an early spring--sawn crop betwen cotton 
crops in northern Sind and southern Punjab; a&-d (iii) 
as a sum.,.r-.;own crop in barani aroas. 

2. Some hybrid cultivars hats ,ivero qod . 'about 
29000 kg/ha, 23 'Ind have showni little_* or no 
self-incompatibility9 even when honey be-s wore scarca 
or absent. Hynrid cultivars that were tested arc-% 
Interstate 894, Sunbred 212 and Hi Sun 31 and 32. 

3. 	 Oil contents arfe hijh (40-50 percryi;,, and wilth rw.uiovai 
o{ th.e hulls (d corticated) the oea'. wil. hav. a high 
protein content (about 40 percen). The oil is of high 
quality both for direc:t use ardcb for aP.ifacture in 
vanaspati. The decurticated meal is slighly low in 
lysine, but of good quality atherwise Niw sunflower 
processing plants in "h U.S. use the hulls to provide 
enough energy to run the plant. 

4. 	 Diseases are of little cnsequence and insects have 
zaused very little damage in Pakistan. In part, this 
is a consequence of the fact that sunflower is an 
introduced crop.
 

One ser i Mus shortcomig of sunflower is its 
susceptibility to bird damage. However, experience 
frui-n other countries indicates that where areas of 
production are large, damage to any one field has been
 
small.
 

The U.S., Canada, many countries in Europe, Argentina, Australia
 
and other countries are developing inbred lines for use in
 
producing hybrid cultivars, either through single crosses or
 
Shree-way crosses. TfIey are being developed by many seed 

companies and a few public agencies. 
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h2 oi2 of sunflower i ti a prium oa.ng ol, WD it nhhnuld te 
a'cceptabAcJ for a w'id.e range of wd.ibo nme% in Paitan. Thu 
+aktY acid CM11P0!Fition i~ approximat±'ly a~z+4os 

stla~ic 	 3 

Under high temer'itures during :eed filling, oleic acit, contfOnts
 
will inc-ease and under low tem.peratures, linoleic acid contents
 
will increase. Rectly a genetic type has become available 
that ii! have 09 to 90 percent alvic acid and littlu or na 
linoleic acid. It should provide z premium cooking oil and be 
the best choice 4or Pakistan. 

A. 	 R~mwarr~h 

Res-a.ch on zunflower has been underway for several 
years in Pakistan, but it has been intermittent and often of poor
 
quality. Developmental proqrams will benefit from much more
 
sunflower res ea"h in rice and cotton areas where its culture can
 
occupy the period of time between two crops. Research projects
 
in order of priority are:
 

1. 	 Ide tifying high-yielding hybrids to alternate with 
rice and cotton. A wide selection of hybrids should be 
made from different geographical r'-ji'.ns. 

2. 	 Developing hybrid cultivars adapted '.o different aream
 
of Pakistan. Developing such cuAtivars will require
 
prior dcevelopment and evaluation of male-fertile B
lines and their corresponding A-lines and fertility
 
restoring R-lines. Major attention must be given to
 
the maintenance of high levels of self--compatibility.
 

3. 	 Identifying optimum datcas for seedinq. Because much of
 
the sunflower acreage will be grown between rice or
 
cotton crops, it is imperative that the seeding date be
 
as early as possible. Furthermore, early plantings
 
will advance flowering dates to avoid the very high
 
temperatures and reduced levels of pollinating insects
 
of the late spring.
 

4. 	 Improving seedbed preparation and planting !rocedurms.
 

Even where germination percentage is high, sunflower
 
stands are variable. Often, they are so thin or patchy
 
that yields are seriously reduced. The objective
 
should be to establish optimum stands with minimum
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expenditure of energy anc minimU 1055 of oisture from 

the surface layers of the soil. The use of line seeding 
in shallow furroaws looks promising. 

5. 	 Ident iying rurient reqtirem--nt% fc- maxfimum net rw

turns. I siunflower plantings there was evidence of 

nitrouen starvation in Pakistar, a consequence of 

deliberzte efforts to qrow the crop with minimumn in

puts. Banded applications close to the seed w.ill prob
ably be r emtiv" particularly for phosphorus. 

6. 	 Duveloping a better off-station testing prcu~ram. 

7. 	 Doveleping botter threshing equipment. Most countries 

growing larg acroages of sunflower use combine har
vesters with -asp-bar cylinders and concaves. Such 

cylinders and cancaves rasp (or rub) the seeds from the 

heads with miniu-um damage to the herad Therefore, seed 

can be readily separated from the large fragments of 
the head. 

Peg-tooth cylinders and concaves, a feature of all 

locally-developed threshers for cereals, smash the 

sunflower head into small fragments which are difficult 
to separate from the seed. In addition, the peg-tooth 
cylinder and concaves are more damaing to the seed 

than rasp-bar types. A rasp-bar cylinv er thresher must 
be developed if a sunflower seed-producing industry is 

to grow in Pakistan. The thresher should be simple iv 

design, probably not too different from wheat threshers 

currently being used. 

B. 	 Crop Deveal opment 

While sunflower acreages have been slowly increasing,
 

some serious constraints have reduced grower acceptance. Listed
 

below are some developments that will partly remove the con

straints.
 

1. 	 Use of locally grown seed of hybrid cultivars. An
 

efficient local sunflower seed industry will provide
 

less costly seed that will probably have better and
 

more consistent germination than imported seed. Fur

thermore, it will require less time for delivery.
 

2. 	 Correction of other constraints that apply to several
 

crops include (a) concentration of acreages in selected
 

areas; (b) improving methods of seedbed preparation and
 

planting; (c) increased use and better placement of
 

fertilizers; and (d) general use of improved threshers.
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I I I. gaf fI o~wmr QthW_ AM W 

Though considered here as a nontraditional crop, it is an
ancient crop of the India/Falcistan area with its culture going
back several hundred years. In south--central India (the Deccan)
there are come one million acrez with heavy soil where safflower

is grown av- a dryland rabi (wint.r) crop. In the Gujrat aruna of
Pakistan it has beu.n orown on a very small scale as a win-ir
forage crop, usually, as an admixtre in wheat. Seed rported t.o
be from locally grown varieties was seen in seed stores of Sind
Province. In pansaris (stores s-llqng curative herbs and roots)
of many towns of Pakistz.n, the author found soeds of -ifflaloer 
back in 1958o 

In areas with a Mediterrane.An cliate (dry isummers and wet wkin
ters), safflower has done well. These include Spain, Portugal,
California, New Mexico and Chile. It is grown during the dry
season on residual moisture in south-central Indiz. Under humid
conditions, safflower uas susceptible to several leaf dis.ss's,particularly during the flowering stage. These diseases include 
rust, Btrytis blight, Alternaria leaf spot, Raularia lea- spot 
and Pseudornonas leaf blight.
 

Safflower has a relatively long growing period (a minimum of 120

days) which will restrict its culture between some suimer- crops
in Pakistan. 
 Research and expv,-ience_ from commercial plantings
would indicate that it can be grown on dobari lands of Bind and 
southern Punjab Provinces between summer crops of rice if 
 early

maturing cultivars are grown. It probably will 
not fit in be
tween crops of cotton. 

In riverine (kacha) tracts which are flooded during the 
summer
 
and dry during the winter, safflower should do well. 
 Its deep

root system would draw on residual moisture. If planted by early

January, the crop should mature before the summer monsoon.
 

Safflower 
will probably not be competitive with wheat in barani
 
areas of nothern Pakistan. However, 
 the most serious weed of

such barani areas is pohli 
(cathamum oxyacantha), which is very
closely related to culviated safflower. In wheat, pohli remaing
in a rosette stage during much of the winter, but produces stens 
as the wheat matures, 
and afte;- wheat harvest, will flower and
 
produce seed.
 

Cathamum oxyacantha is wild, weedy and relatively widely distrib
uted in Pakistan. Because it has been a 
crop of Asia for a very

long period, there are many insects present that 
 attack saf
flower. The 
black aphid is very serious in 
India and often in

Pakistan. There are insects that attack the stem, 
the growing

point and the developing head.
 

.Birds are attracted to safflower as 
it matures, but not to 
the
 
degree that they are to sunflower. 
 In India, spiny cultivars are
 
most resistant 
to attack than spineless cultivars. It is not
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likely that birds will be a serious pest unless mature fields are 
left standing for long periods. 

In all areas of the vorld whfhere safflower is grown commercially 
as an oil crop, cultivars are spiny. Such cultivars, in compari
son with those that are spine-leur, have had high r yields and 
higher oil. contents. Spineles; cultivars are widely grown in the 
Middle East where saiflow:-" is grown for the flowers which are 
harvested a% they appear and then are dried. 

In Pakistan, the-e has be.n strong farmer resistance to spiny 
types bhcause o-F the discomfort that the spines cause at harvest. 
However, there are no spines on the lower lceaves, the spininess 
progressivoly increases towards the top of the plant. The bracts 
(modified leves) around the heads are heavily spined andq in some 
spineless cultivars, may have very short spines. i4 dense and 
uniform stands can be achieved, branching (and heads) will be 
confined to the top of the planks. This rermits hand harvesting 
with litt.fe discomfort. Cutting in the early morning when there
is dew n the leaves reduces discomfort. 

Two types of safflower are grown comm"-cially in California. The 
standard, or high linaleic acid type, has oil with about the 
-ollowing fatty acid composition: 

Acid 	 Percen,
 

linoleic 78
 
oleic 15
 
ztearic 2
 
almitic 5
 

The high oleic acid type has the amounts of linoleic and oleic 
acids reversed fron the standard type. The high linoleic acid 
(polyunsaturated) type is ccniidered by some persons to reduce 
the incidence of atherosclerosis. On the other hand, the high 
oleic acid type is a much better cooking oil and has a longer 
shelf life, and so it should be the best choice for Pakistan. 
There is no evidence that it has an adverse effect on health. 

A. 	 Research
 

In the early stages of its development as a crop,.
 
safflower will probably be grown on dobari lands between crops of
 
rice. Priorities have been e!tablished on that assumption. They
 
are:
 

1. 	 Seedbed preparation and stand establishment. Observa
tions of commeraial plantings of safflower after rice 
have indicated that the best stands were obtained where 
the seed was broadcast in the stubble just as the land 
came into condilAon for tillage. Then the land was 
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lo*wed triie., Another com*mon m~ethod was to ploe twice, 
theu -to brvdcast the seed and follow wlth a Ahird
 

wqinr In all 	 the moil was heavy,c' instances whar 
the' spdbwd was exremly cioddy and stands Hwrw vari

able Re.houlAd dturirie the -Follawing:. 

. e asibiity of planting falower in standing rice 

a i the water drains of -- with and 6i thout soaking 
the saed; 

b 	 tho aptimun.type of equipment for working eh soil 
toefare and after planting the seed; 

c. 	 responus -to different plant spacings, i.e., dif
ferent seeding rates;
 

d. 	 the brenefits of using line seedings; and 

e. 	 the optimum date of st.eding. 

2. 	 Establishing the optimum aLuntslof different plant 

nutrients to apply. The appearance of commercial 

fields in 1983 would indicate that plants were suffer

ing from a deficiency of nitrogen. Experience with 

saf{lower after rice in California would indicate that 

supplemantal phosphorus banded on near the seed would
 

be beneficial.
 

3. 	 Where water is available, asertaining the benefits of 

supplenmental i-rigations. Without good water manage

ment, crop irrigations will lead to severe damage 4rom 
Phytophthora root rot. 

4. 	 Deterim.ining the effects of cutting back plan'ts ,l. d&
4erent stages of development. One farmer had adopted 
the practice of "nipping"° back safflower plants when 
they were about 40 cm high tr a stub 15 to 20 cm lon(. 

claiming that this stimulated branching and doubled 
yields. 

5. 	 Evaluating different methods of hand harvess ing using 

both spiny and spineless cultivars. 

.6. 	 Evaltuating different designs for a threshor. A design 

that would also work for sunflower and soybean rould be 

desirable. 

7. 	 Evaluating a wide range of cultivars. They should
 

include both spiny and spineless types.
 

8. 	 Developing a breading program. It should be designed
 

to provide a variety, or varieties, adapted to all
 

dobari areas.
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9. 	 Crop XmprovsEnt 

Essentially all. of the commercial acreage of safflower 
is on dobari lands between crops of rice. In all ca,eso the land 
was of a heavy clay texture, evidenced by the very cloddy seed
beds produced by plwing. Ir most cases, stands were variable 
and, on ar average, were thin. In no cises had -Fertilizer been 
applied, reSIIting in plants that were light qr e in coler and 
delayed in development. Almost all the acreage was sriwn to Tori
78, a late-mturAng, spineless cultivar. Crop d~v~&metneeds 
are as follows:
 

1. 	 Expansion in re.earch. It is extremely unfortunate 
thai -inly a limited research base exists for the devel

opment of safflower on dobari lands. High priority 

research needs are outlined above. 

2. 	 Increased use of fertilizer. The SEP should develop 

strip tests in commercial plantings to denionstrate the 
response of safflower to nitrogen, phosphorus and to 
both together. Through PARC, a safflower maximization 
program is unde.wv in Sind Province. The program is 

demonstrating the response of safflower to N and Pq 
both individually and in cornbination. 

3. 	 Develop methods and/or use clothing and glovas that 
will pc.rmit hand harvesting of spiny cultivars with 
minimum discomfort.
 

4. 	 Explore the use of the wheat thresher to thresh aaf
fIower. At reduced cylinder speeds, safflower seeds 
might be removed without damage. It should not be used 
for safflower that will be used as a source of seed for 
planting because of the possibility of reducing the 
germination percentage. Three projects are proposed as 
follows: 

IV. 	 Dobari Lands Project 

The debari lands are a resource that have riot been fully 
exploited for oilseed crops. Such lands are used for rice during 
the summer and are often poorly used or left idle during the 
winter. Often, wheat cannot be grown becauise of the delay in 

preparing a seedbed. In the winter of 1983, there were thousands 
of acres of dobari lands sown to mustard (Brassica juncea) in the 
Larkana-Sukkur-Jacobabad area, often mixed with a low-growing 

legume (Lathyrus satiuus) and linseed. The benefits of winter 
culture of such crops on these lands are t~ofold: they will 

produce additional income and they will draw out the moisture 
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from tile foi 1. 

Threo crupL-; for major consideration are safflower, sunflower and 
r ap-se.d/mustard. The potential area that could be used to 
prsduc, nantraditional oilseed crops is large. Rape/u.stard wi ll 
continue to be planted on much of this land. For example, it is 
expected that only about 30 percn. of the dohari land will be 
devot-ed to the nontraditional oilseed crops. A s ixeble portion 
o the re.rininq 70 percent will undoubtedly be devoted to rape 
and mustard. Without disrupting the present cropping patterns, 
the total potential autput of the nontradi tioanal milseeds is 
estimated to be 3,441,5i00 metric os 

A. FrOJkecrt Di'cripti.on 

- to identify the oilseed crops with the greatest 
patential 

- to identify cultivars with the most potential 
among the most promising crops; 

- to idetify optimum dates of seeding; 

- to improve seedbed preparation,, seed planting 
technology and harvasti,g and threshing pro
cedures; 

to determine nutritional requirements;
 

to determine optimum use of irrigation;
 

to identify means of pest control; and
 

t6 cooperate with extension workers and the GCP in
 
the transfer of improved production technology to
 
farmers. 

2. Location and Institutions
 

The project would be headquartered at the Tandojam
 
Agriculture Research Institute (TAR!), but research would be
 
conducted in three locations: sauth Sind, north Sind and south
 
Punjab. Centers for research in those three areas will be iden
tified later. There would be a strong component of off-station
 
research a.:. demonstration. 
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3. Tentat i e Per gpn 4 and I lIustrat ive ~e 

adln tu!vs Tochivir&IL and SupWport taf4 

Administrative: TARI 

No. Dejintion Grade* 
-- Cont 

Rs.S. 
for 5 Years--

I 
1Deputy 

Project Director 
Project 

Direatcr--Expatriate 
(5 Years) 

6-20 200,000 

750,000 

0.25/Yr Short-term Advisor l25,000 
_______,,_______200.000 875.000
 

TechnicaI: 

1 Agricultural Engineer 
Soil Chemist 

1 Entomologist 
1 Plant Pathologist 
1 Agricultural Economist 
5 Field Assistants 

(TARI off-station 
research) 

I Sunflower Botanist 
1 Asst. Sun-lower 

Botanist 
2 Field Assistants 

(north Sind off
station research} 

1 Safflower Agronomist 
I Rape/Mustard Agronomist 
1 Asst. Sunflower 

Agroncwnist 
1 Asst. Entomologist 
I Asst. Plant Pathologist 
1 Asst. Agricultural 

Economist 
6 Field Assistants 

.. . ... 

*G.O.P. Grade.
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TARI 

6-19 
G-19 
6-18 
6-18 
6-18 

160,000 
130,000 
130,000 
130V000 
1309000 

6-11 
6-18 

225,000 
130,000 

6-17 1159000 

6-11 
6-18 
6-18 

90,000 
1309000 
115,000 

6-17 
6-17 
6-17 

115,000 
1159000 
115,000 

6-17 
6-11 

_2.230.000 

115,000 
270.000 



Off--Station Research:_ South Purjab 

_-Cost for 5 Years--

No.0o es Cip1 i on Grade* UCS.$ 

I Safflower Botanist 6-19 130,000 
1 Ast. Sunflower 

Agronomist 17 115,000 

Asst. Agricultural 
Economist B-17 115.000 

3 Fie.d Assistantis 6-1i 135.000 

______ -- - 2.725000 __ 

Support Staff: All Units Combined
 

I Administrative Asst. 6-11 45,000 

3 Stenographers 6-8 429 000 

1 Snnior Czerk 6-6 35,000 

1 Junior Clerk 6-5 30,000 

3 Tractor Drivers 6-5 90,000 
5 Dri vrs 6-5 1509,000 

2 Lab Assistcnts 6-1 80,000 
15 Bel ddars 6-1 22500. 

697,000 

*G.0 .P. Grado.
 

It is anticipated that the personnel of this project will be in 

addition to those already in place at TARI and at field stations. 

They should maintain their identity on the dobari project and 
focus their research effort strictly on dobari land_. The educia

tional qualifications of personnel will not be described. How
ever, because the project manager will be a key person on the 

project, lie should have at least ten years' experience in re
search on saflaowar, sunflower and raposeed/mustard, a history of 

successful off-station research on oilseeds and a knowledge of 

Sindi. -The advisor on oilseeds should have experierb~e with the 
same group of crops. 

4. Allowances
 

IMdicalq R&R and housing is estimated to be about 
25 percent of the salaries for Pakistani personnel, or 
Rs 900,000. 
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5. 	 Ncnr ecurr nq_Ex Pendi tures 

Theue Ihave not been allocate.d to stations, but 
would be approximately as followsw 

Iteh _ 	 Rs. 

4 Wagons for Project Manager and Advisor 1,200,000 
3 Jeeps for Balance o4 Staff 300,000 
7 1. C. 70,000 
3 Trcturs with Accessories 450,000 
4 Power Sprayers 32,000 
3 Threshers 60,000 

Laboratory Equip t.ient. balances., germinator 
incubators, moisture meter, etc. 	 200,000
 

O4fice Equipment: typewriter photostat
, 

machine. furniture, etc. 1__20 000 
"_..,2, 432 .00Q 

6. 	 Travel E-2pn es 

In Pakistan +or- advisors and Pakistani staff:
 

Per Year: Rs 300,000
 
For Five Years: Rs 1,500,000
 

7. 	 Training
 

There should be a provision during the five-year
 
period for five short-term. out-of- ountry studp tours. Cost of
 
these would be Rs 250,000 and 11-S. 020000°.
 

8. 	 Atci ated Total .EpjDndi ture 

Rs. U.S.$ 

Per onnel 396229000 8759000 
Al lowances 900,000 
Nonrecurring 2,432 000 
Travel 1,500,000 
Training .250_-0 

8B. 704.0,00 875,000
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a. Meaureon of rogress and Moatm-ing Rasults 

The project mana e- should submit briefv quzrterly 
reports on expenditures and progress of research to the steering 
committee. A detailed report of expenditures and accompRlish.nts 
should be submitted to the ,tering COmmIttOU 4nnually. The 
committee should call a meeting to discuss bOth the annupl repart 
and plans for future work. Short-te-orm consuktatz would be 
expected to submit reports evaluating progress. 

C. Social and Economic Bzni- ft% And Cnatrairdn. 

If the project results in butter economiic use of doaara 
lands, there will probably be no adverse effects on local econo
mies. If there is a substantial incruase in production of oil-
seeds, disposal of oilseed meal and cake sill present a problem.
 

D. Environmental Impact
 

Production of crops during the winter on dobari lands
 
would improve the appearance of the agricultural landscape. Fur
thermore, such crops would pull down levels of moisture in the 
soil. 

E. Policy Comamntary
 

There should be strong local support for this project
 
because it is generally realized that the dobari lands are, on
 
average, inefficiently used during the winte -.
 

V. Kacha (Riverine) Lands Project
 

Estimates of the amount of land covered by flood waters 
during the monsoon season and above water during the winter vary 
from one to two million hectares. How long the land is available 
for crop production undoubtedly varies with location and in 
diiferent years. Unfortunately, there is no accuratG assessment 
of the area from the point of view of its size, the quality of 
the soil for agriculture, the ownership of land and the durabil
ity of an area from one season to the next. 

The kacha lands appear to have potential for oilseed crops,
 
particularly those with deep roots and/or a short growing season.
 
Candidates are rapeseed/mustard, sunflower and safflower. With
 
present information, it is felt that a kacha project should be
 
centered at the Agricultural Research Institute at D.I. Khan.
 

At this time, however, because of the lack of information on
 
kacha lands, a feasibility study should be conducted that would
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nuilrvR inin (a) thm al . ltien of k 'cha ladds (b) ie
 
quality 0.; the soil fx rituro (c)thv dur~tiwA of tl~ke
 
pamr i a t and ra be, (d) ortr.ip of *hr
 

tur~l ait. svi ls sitntt a agrnmist. ~n A f vazi 
biIi ty stu dy s hauId bin,*,st a ht-- wiJth1 -ab.L a of around Cr~ 

R)roeThUe 0.nthe latind (f) -afe. theu'k pr ouc " al 

V1. Soed Produtc Piroj-~ 

Bri ef y, the weknesses of the present production and deliv
ery systemn for high quP'ity planiting sead of ailsev-d crops are as 

- The introduction of large amunts of sunfIoatr seed 
from abroad at high cost. 

Germination oevls of both ipati: d and local s(ed are 
often rudpucad by prol ong'ed nr _kmproper stragao and 
diaag dtgrirg harvest or 

Delays in delivery and rcceipt of planking tw'd, par
ticularly rom abroad, hasi drelayed planting. 

The inability of public agencies to provide the seed 
for expanded programs. 

The technology of producing hybrid cultivars is not 
well known in Pakistan. 

The first steps in the development of a planting seed industry in 
the private sector have been taken and more are likely in the 
-future. As might be expected, the strongest interest is 
expressed in producing hybrid sunflowor cultivar's. Every effort 
should be made to encourage the dovelopm-ent of a planting seed 
industry in the private sector. This should, in the initial 
stages at least, involve joint ventuires by seed companies in 
Pakistan and other countries. 

A. Anticipated 1,k dm for Planting Seed 

For the nontraditional crops, the needs for planting 
seed are given in Table 1, assuming that seeding rates will be 6 
kg/ha for sunflower; 60 kg/ha for soybean; and 25 kg/ha for 
saff lower. 
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Nomda for Ncta~ttni0 Mi m Pating amd 

_______ 4 1705 1gfa 7 1988~~ 

Sunf lower 
SunflIomzr 

(hectares) 
(seed MT) 

375 
2,250 

800 
4v 600 

L,500 
99000 

Qo0 
liS'000 

1,500 
97.000 

Soybean (he~tares) 100 200 400 400 5rlo 
Snybean (sEd MT) 6,000 1.200 2,400 2,400 3c00 

Sff lower (hzaros) 250 300 750 750 750 
Saf'Er ned HT) 6250 7. 4)0 18750 18.750 

Areas required to produce plancing seed, F.Fiming ,yif.Ids of 800 
kg/ha For sunflower, 1,200 kg/ha ior soybean and 1,000 kg/ha for 
safflower'are: 

Table 2
 

Areasz tM@ade for Mntradi.ticinal Oilseed Plantine Swted 
V1 000 Hnctmarcs) 

1984 1985 1986 1967 1988
 

Sunflower 29813 6,000 11,250 11,250 11,250
 
Soyboan 59000 10,000 20s000 20,000 25,000
 
Saf f I tzer _ _,2:50 7,500 16,750 18.750 .a-750 
T3T... 14,063 23,500 50.000 50.000 55.oo 

B. Location for a Seed Indumtry
 

Northern areas of Pakistan and poasibly hi.qh altitude 
areas of Baluchistan will be h'e best iocatio.,is for planting seed
 
production of sun-Flower and soybean. Thus far, planting seed
 
production of safflower has been located in Sind Province.
 
Northern areas provide the following advantages:
 

Cooler temperatures during the seed filling period of
 
growth which, in soybeans at least, results in high
 
levels of germination.
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Larger populations of bams because of the presence of
 
fruit and nut orchards. oneybees are absulutely 
necessary in the production of hybrid cultivars of 
sunf 1 ower. 

C. Project Description 

I. Obijectives 

- To stimulate private sector involvesent in the 
production of planting seed of oilsecd crops. 

To train seedsmin who will own, or who will serve 
in, seed companies producing planting seed of 
oilseed crops. Training will bo at all levels
 

from managing 4ield plantings to cleaning and
 
processing seed. 

To expedite the development of facilities in the 

private sector for cleaning and processing plant
ing seed of oilseed crops. 

- To provide liaison With the foreign seed industry. 

2. Oper ation 

The project will achieve its objectives by two 
routes. The first will provide a training program for actual and
 

potential seedsmen, and the second will provide several rela

tively small seed cleaners on credit with reasonable terms of
 

repayment.
 

3. Location and Institutions
 

Inasmuch as the GCP has been assigned the task of 

developing acreages of nontraditional oilseed crops, tCie seed 

production project should be closely affiliated with tha-i agency. 

It is expected that the GCP will provide office space and seed 
storage space both in the areas of seed production and seed use.
 

The headquarters for the seed production units should be in
 
Lahore.
 

4. Duration of the Project
 

The duration of the project will be three years,
 

and since it is not intended that the project should continue
 

after that period, a permanent administrative structure is not
 
proposed.
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Two units are praposadp each will have an 
expatriate commercial 
 zmdsman and two Pakistani assistants. One
unit will be provided with a secretary. They ar'e: 

Wnit 1:W Project "Inagor 

An 
expatriate seedsman with production and processing experience
in 
 hybrid sunflowwr planting s ed (mandatory) and experience
the production of planting seed of 

in 
other crops,. Pakistani assis

tants should hav-, experiernce in research and/or comme-cial pro
duction of iield crops.
 

Technical Personnel: Rs U.B 

Cost of soedsman for three.years 
 450.000 
Salary and allowances for two assistants 
(S-18), ,.._4. 
 o.._oo 
 196.,000o 

Unit 2: Assistant Project Manager
 

An 
 cxpatriate seedsman with production and processing experience

with plarting seed of 
wheat and hybrid corn.
 

Technical Persoprel: R., U.S.I
 

Cost of seedsman f or three years 4509000
 
Salary and allowances for two assistants


(8- 1 ) Rs 156,000 + 40 000 196._00_0_
 

TO•t 
 00 0 00-3 

Support Staff (three years): 
 Rs. U.S.$
 

1 Administrative Assistant (0-111 
 27,000

1 Stenographer (6-8) 
 21,000
 
2 Drivers (6-5) 
 36,000
 
2 Beldars (G-1) 
 lg000
 

Allowance for above 
(about 25 percent) _.5._00
 
127.000 
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6. Plasreg at: Lp C~ 

I te~m _ 	 _ _ _ Rs.___ __ _ _ _ 

Vehicles:
 

2 	Four-wheel drive wagons or Bronco-type
 
with right-hand drive 600,000
 

Office equipmrnrt. typv.zeoriter, furniturep,
 
photostat machine, and other of fice
 
equi pment 120,000
 

Seed Cljaners and Bag CZosers: 

30 IM3D smgall see~d cieanars MSeedcurcs) 
comple'te with ho~pper, euIvator, sark
off unit, 'u1 set of sing screens
 
and treater (if passible).
 
Approximately $2, 000 each F.O.B.
 
plant (220 v, 50 cycle).
 
Total cost with freight 
 540r.000
 

30 	 Electric sewing bagg clos~rs with 
thread, material and aamrvice to 
be availa~ble in Pakintan.
 
Approximately $4.00 each

(220 v, 500 cycle) 	 ____ 00.0 

720.000 52000
 

7. Travel Al lowance 

This allowance is for travel in Pakistan, exclu
sive of travel by car.
 

For advisors and Pakistani technical staff 100 00 300.000
 

8. Total Budget (Three Years)
 

PF.r:6onnel, Salary and Allowances 392,000 900,000
 
Support Staff I27,000
 
Nonrecurring Costs 720,000 552,000
 
Travel Allowance 
 300.000
 

__1.539.000 
 1,452o000
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D. Hoasuremant o~f Programs and Mnitoring Result% 

The proje t manager should submit briei, quarterly 
reports and a detailed annual rzpart to the Steering Committee. 
There should bv a meting of the Steering Committee annually to 
review the report and evaluate plans for the future. Thz total 
annual production of planting seed will be a measure of success. 

E. Social and Economic: Benfit, and Coiitrainti 

I sucannsiul, the short-term economic beneiits will be 
substantial: Pakistan will be assured of an in-country supply of 
high quality s eod for oilseed crop:. Furthermore, it will pro
vide an impetus to the development of a seed industry in the 
private sector that will serve other non-oilseed crops. it is 
also possible that introducing a viable seed industry to narthern 
Pakistan will provide high income and rather labor intensive 
crops which could serve as a substitute for opium poppy.
 

F. Environmental Impact 

The project is not expected to have any positive or
 
negative effects on the environment.
 

B. Policy Coa.ntary
 

The development of a viable seed industry which would 
spread to other crops, could open doors to joint ventures by 
Pakistani and foreign seed companies to the benefit of each 
country. 
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LIVESTOCK AN POULTRY PROXDUCT!OUJ P.ND M1ARKETI NO
 

Calvin Boykin
 

LivestUk ECOnoMiSt 

Ministry of Agriculture
 
Gaborone, Botswana 

December 14v 1982
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EkiemmPlwry uid F',r , wtd~ilil ~ic 

as. o	 "U 

Beg n a mVywN'ia.t i c r~~~ i un of 7; i vatck nufabors by
providing 	 poyypywntE to l ivstok browdevrs for 
culn an ,4,mlin 	 ~ anfma.% Aver, 

At 	 he am- tijcu baoirt a .development pr'ogram: atoced at andoptiaro r-h" hr.y 
f~d 

d 

ing fodder~' crap vsriet!.& i ' i.t I i.(rUi)
ircreasei gr.z..n ontr.al o-F r.r1,ti fW& 
of othwr range i.rpra vmnt. practicvs. 

SCond~uuct an cntensdvn, mil k production cua anaAynin for 
the ma&jor iliking sytm to provide a factual bau~ for 

*r'. !d! d rarsges in mi l.k pr'ice r iu latio i 

* 	 Conduct 4vansibiliLy studis of fnizhing aaxe~ buf-falo 
calves dreught animal culls and uhuTp 4ar in 
datormining price 1 evelf r(.irad for profitable 
fee{din T 

Establish livestok as iatiorns near f.eedlo to, making 
MaxiMU.M uLS2 DF WOI.U-S arni by-praducts, espocially those 

-of -Um suga r ind-ustry. Orgarkixe a separate multidisci 
plinary e'xtonsi on -vi ce fur asciati n nembe.rs 

Establish a demon-trciwion unit on a government live
stock far'm =6 canduct fe-.ding tr als to de-an.strate 
the valuv aof oilXseed by-products for feeding dairy and 
other cattle, bu-alo calves and sheep. 

Provide technical expertise and support to the Depart
,ent of Livestoick and Dairy Dvvelopmuntv PunjabV for 
developing a more effective geonetic improveu.nt program 
for dairy cattle and buffalo. 

Impose a graduated ceiling on milk powder imports or 
levy a sufficient tax on powder to subsidize the farm
gate price of milk. 

Set up a far'm and livestock management survey unit to
 
collect and analyze whole farm crop and livestock 
enterprise data for determining costs of production for 
use in planning at the individual farm and aggregate 
levels. 
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b. EGu-Acy 

A pro039ram Cn-aistiTI VA-~ ~ ~ t 
tive research end training armad of paiiitry and farmi 

marvaers hnuld be stmrtod as a nmamni- of iiwiitinsj thm 
breeder-, haitche~ry, broilar- an a, prn &cticn flack 

- Estab I i:; agg pracmsing plxt iperhaps a% a joinIC 
venture) to utilize ugj durisig la deatnd parlods. 
Simiall13,~ 6et o1 r rrwtn~~gitt a 
the spcaio neviv ifr itituinna c~?sufv! inchf 

Deveop o~ c~iai. 4,n-d stada2rdv and ~ wI~~1~ 
r~nju,-emnA!.z or miniwm~ r.tr~imt leel 

includard in each cla of~ oixed -Fad 

- I0iite.,i zAPr-ur; t with th r-opin-n of ccil 
poultry',,mv iinW dary to deszntratv the - Vtsbility 
of ustnq p&aultry w~t an an ecnamic acuram o-f nat
protein ni tro,3fn. 

-Develo a, pilot rpcgraai in urban aream Mi u. rondering~ 
plant - vxi~t toazrb~~ roatAe for cllou~tng an~d 
a~smlhliAng pautry fjgtem. fvgat pro=( sing wjE!tei and 
dead birdlJ dispoals 4f'rr i rzdrirg into ucwAbl9_ meat 

- With gvernmrt asfiit,:,nce, doo a ruraR egg col
lecting aytfm simi~or -to pruisot mRnlk collecting

sheas for bingirsq surplus egi. to tnarket in good
condi tiojn. 

2. Docrption oal the~ Study 

The gvernment's Wtirmal Agricl.tural Policy stresses 
a balanced approach to all arapets of agrimiltureg including 
co-op% and livetck. Sp~acialized oilseed rnp are not grm~m
extenve'ljyr Current dom'etic productioin of edibsle ail's COMS~ 
largely an a by-product of cottaon production which is govqrnwd by
the pricu of lirntp nat oil. Supply of Ladible? oil,, tharafore, has 
not ke~pt pace wiAth the increasing dneand and imparts have 'in
crased up to twu-tirdsi of -total. cnsuptian. 

In revpmirri to thisi imalancmq thO 0vernaxnnt hasi created an 
Oilseed DOV80PfWN't BMArd to Provide~ mdvice n groingj and pro-
Cesiing 01lG~z"d Crops. An oilseed da-vlmnk plan ham beaen 
prepared wih proposes an expander.d acreage of nontradiiional 
oilseed crops (suflavmrs soybeans and sfflowrs),~ a gradual
imiprovement in the yiel1ds of traditional oilseeds (rape. and 
mustard) and itmpr'ovad extr-ation of edible oils through the 
rehabilitatio~n of existing plants. 
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Success of the program will depend on (1) tho price incentive for 
4arfers to gram oils=wds and (2) an incr ,7e in oilseed produc
tion with no reduction in o'ther essential crops. The latter will 
keep the edible oil problen firca morely being transferred to 
anothar agricultural sector0 Presumably the program will pro
ceed by introducing increased plantings,., t nontraditional oilseed 
crops on fallow land or in-corporating tLh.Be crops into rotations 
without. reducing thn acreaoc- norrm-i jO planted to the ba-sic food 
cro s.
 

Another a.pect vi an expanded edible oils a program is the 
effct increased pilatin~~.~~rzf nountraditional oilseed crops may
have on the arna. plcntud to oraqj,,i crop-.. Already the supply of 
forage Craps oiyten 4allt; dhort of needs -Cor livstock -feed Un
ilss cropping £ntennity ra'io. and yintds can be increasvd, the 
supply of toto, fend produced rzid be redured as cils5ed crops 
are intruduced. 

On th,. positive, :zde, dditional r~sp csof sun4I'lowur, soybheal, 
rapes and ist:,crd,iz wtt -,l available for livestock and 
poultry iced iizacrattia 9ieIdt5 o-f i~cs' crps are iaesd 
and larger p nrtinm-'i o: the oxil -_r extra,:ted through the 
solvent .roce:,; IK Hdditicm-A supplies of cottonseamzd meual 

fortizcaiMinq hnlv~n.-tcould be s-a oxrcinpr-oce% i!: usad 
rather than thecsltrAcr2 of re~twzvinq oil. 

Wi t t IC: n & isr u .iszi nS inrMind, the Objectivels of 
this report are 'to 4a) ava;Lluato h patklzntial 'for using edible 
oilseed crap by-pjrcodctvi as a cc-npag.wnt ol nuppiez.,not nl. feed for 
livestcck and pul t;an d (ii) promant project proposala %Fr 
increasing thz prwrdurc-t1Jcn of, and ince. froe,, impeovud qualitesb
of livestock, poultry and their product . Posiblr-e funding 
sources for thes ropoal includfa ,Toardor ac lneding
agencies and th . Private s.ctor 

In remching these ajocivs curnsderable attention hms been 
given to devcribinro the pre ent livesutock and poultry production 
and marketing situation in Pakista n .. #l'ta, certain probins 
associated with current systwls .-t recretul ly identified. Thsze 
problcats aust b. addroessd iz additional uses of inputs are to be 
effective and ctrcnoaical.
 

This repo-t is base d partly on ext.nsive rmvi. of the latest 
available governmcnt and institutional stati5tics and publica
tions concerning livatcck and poultry production and ,arkoting 
in Pakistan. It also re-flects teinsigh-its qair.n from piers-onal
observation and discussion with peo,ple at govvrneeant and private 
facilities during field trips to the iour provinces.
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3. Sw~ary of Findings 

increases in total production of awato milk and 
other livestock products in Pakistara over thw past sverKl years 
have resulted aloont entirely from crea in livestock irven
tories rather than those in production per animcl. Avaklable 
supplies of 4'wage -mroi ranelands aind natural Oa-tureimq foidar 
crops, crop residu,-)s and agro-industrial by-product fall far 
short of metinq the nutritive requirements o# thl Curent livo-
Stock iO'bV;ntry Howover, no particular e hasiAv he,: bwen given 
to policies ar proajr. As to incre~ase thaswc - ed 

organized and reliable markets. Lic c.ayrc no 
adequate arrangQ nts fca- col lectiong tirtaiv a .nd 
retail sale of highly ptrishle COMA ditiecs Lal n1i
ties and off icia~ls i.terf erc in supply anldpw~j ~ 
prices of meat -ind milk. Pr ics set are hino1w thiii, t rfi
duct ion for miany at-ocrs. 

Livestock in Paititan is held fr the wotst part in s ,;,,Ni frdw, 
Many producers own no land and thacs, vho do have an.y sAw 
holdingrs. Primary emphasis in liveRsto.. praduction Am on milk 
and tractiin, w ile beef is considere & by-rotut. inlty amonf 
sheep and goat enterprises is pri.i.rry anphanist giv to C7 

o-v&r~al cil1k it-l argeae of m and mAt productinn ez.noti-,i b y 
the livestock holder's 4amily.
 

The genetic level of milik-producing breuds ±:l t b, -,r ve,.fi
cient and economical productin,, and an adequata brokdi,ng 'Stwii 
for sheep and goats has not bean duvelopd. 

Milk processing plants lack sufficient Yolue o dnmnstkc ioilk to 
operate ecoaromical vy, hi le adding EEIC-subsidizmd podered &i I k 
to increase volume provides un-fair priie cmpuetition to doxoti/c 
mi? k produzers. 

There is lack o an integrated extensian appro-ch to whole -arm 
enterprises of production and maarkting. Cast and r turn data 
4or representative -,Farvi production sytems are needed to facili
tate suca. an effort. 

b. PoIA t-, 

Poultry and eg.gs are readily aceptablt to cm
sumers. To meet expected demand, thef-e is a need to increarm 
layers 1.6 times the present swobur anO boilers 2.5 tims. 
Protein and energy feed supplies should be incroased accordingly.
 

Current levels of poultry anaent and disease contrl result 
in extremely high mortality r3t0--averacing SO percent in 
commercial layers ;nd .5 percent iin broilers---indicating low 
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management level s. 

The seasonal d5cline in egg consumpti'n during sumer months 
results in smazonal tell-offs and replacement of laying flocks. 
This creates price increases during high demand periods and 
cofne.quent setting of poor quality etgs and hatching of poor 
quality chicks. 

Lack of fe-d st d,.rds and inadequate laws or regulatins govern
ing feed quality results in feed of uncertain quality teing sold 
to t .- poultry produce-. The producer has no assurance of pur
chasing an adequate,~ balanced feed diet that is frw of miolds of 

Manure f-om -..me eight million 'ommercial layerm ani e-ighteen 
millioan .mercial broilers is not beig used, nor are the vis
ceraq blvrad zkin, feathers, etc.., from poultry proressig. 

More than half the total poultry population o4 Paki tan is in 
rural 'locks. 'ragranms to increase agg pr-oduction per bird by
 
over three ties appear to be succeeding. ,Howevcr, there is a 
consequent ned to develop markets for these surplus eggs. 

4. 272sues 

Several issues must be dealt with wwhn making proposals

-for developing the livestock scctor in Pakista., The most impor
tant is the issue of just how interested the government is in the 
potential -for moving livestck toward athe sectr mor. efficient 
and compercia1 character, or whether livestocl, will reain sub
si stence enterpri ses--largel y appendager, to crup agri cul ture. 

If programs are doveloped for impr'vir, g the livestaock sector and 
its fog-age resourceF, thU level Of S11C~eSS would depend largely
 
on producer response to market prices. Key issues would concern
 
ihe level to set product prices to effect improvement without
 
undue costs to the average consumer. If price c.ontrolz were
 
removed completely, issues would immediately be raised concerning 
tie ability of Warkets to translate demand iand supply into equi
table prodUct prices. 

Under curren-c pricing le-vels of poultry and livestock product",
 
thk. competition +or 
scarce feeds favaoF the poultry industry. If 
the price of oilseed meals is based on the highest market value, 
livescwcK ill be unablo to compete ith poultry for these high
protein supplements. Th net {nf-ct may be even less total feed 
for livestock Af oilseed s; rspla some of the traditional crops 
supplying the Ifivestock indus,.ry. Therefore, the manner of pric
ing oilseed meals so it does not further aggravate this feed 
imbalance may become an issue. 
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Increasing oilseed crop production by offmring incentives to
 
producers could well cause it to ccapote with the production of
 
food and forage crops. Food crop production aside, iswues could
 
arise concerning whother to allov ailse.d crqps to reduce the
 
scarce forae supply or to what egtent oilseed by-products con
pensate for loss of frag supply. 

An is~sue revolven around whaethvsr high-protain nilw..d M..als from 
the extraction proce-ss shauld be priced an the international 
market and expcwrtud c on th daiw,-c oarket and consumed. 
High-protein feuO sources ro vitally nueded by the livestock and 
poultry industries to c pen te.-I'r iow-quality., lo-proein
domestic feeds. On the acf lon10'g-t otri national iterestso 
this issue should be looked at fram a, broad ppectv--o just 
from t:hat of the oilseed industry. 

Dalanc; of payments is not the only it,;un twhon vicoing impart
export balanict-r. For powdered milk inipurtsiv an im~partant, issue 
is the level of imports to allow which will Fill the currvnt void 
without destroying opportunities to develop the do zs tic dairy 
induEstry. 

The iSSues surrounding decisions by officials of ie,lthlr -to 
provide research and extension services to thn livestock holdurs 
with sufficient resources to capitalize on new information, or 
whether the 4gerncies should take a first--.oL---,irst-serve 
approach. 

Issues will continue to arise about small landholdings and the 
limitations on most crop and livto--k producers attempting to 
expand farm or herd size and become commercial cperators.
 

B. Deatailzid Dsrptir-o: 

Economic Ampmts of Lfvwstack Production 

1. Background
 

The governmant has for some time bean concerned about 
the poor performance of livestock in relation to the ability of 
this large sector to produce sufficient quantities of meat and 
milk to satisfy the demand of Pakistan'z increasing population.
 
While the total food supply increased from the 1966-68 annual
 
average of about 25106 grams of calories, protein and fat per 
capita per day to 2,402 grams by 1979-80, the supply from animal 
products going irto these average daily totals decreased from 
about 286 grams to 276 grams.' 

'The Food and Agriculture Organization of the United Nations
 
(FAO), Production Yearbook, 1982.
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The livestock sector is unable to keep pace in output with that 
of the crops sector. The livestock sector has indices of gross 
domestic product at constant factor cost increasing by only 56.5 
percentage points from the 1959-50 base to 1979-80, compared with 

.134. £ and 1355 percentage points for the major and minor crops, 
rezpectively, over the oame period." At the same timo, the 
p-rcentage share of livestock products in the gross domestic 
product has not changed, except for minor fluctuations between 
1976 and 9l--the share in each year amounting to 9.2 percent. 
The same may be said of the crops sector in regard to changes in 
shares, although the percentage shares of both major a6d minor 
crops amounted to 21.9 percent in 1976 and 20 percent in 1981. 

Despite reports that the govornmmnt may be slow in developing 
effective and c'onsistent plans or assisting livestock holders to 
increase output of ,ilk9 meat and other livestoak products, the 
scope of the efMort readad to move ahead may not be well under
stood by somae critics. Provincial and federal oMficials in 
teaching, research ur extension know the subtleties involved in 
the various livestock production systems and appear to be doing 
good work with the resources at hand. The government is assist
ing livestock producers, particularly in production, but perhaps 
less so in marketing. In marketing, retail prices of meat and 
milk are controlled and set by municipalities at levels lower 
than the few nroduction cost reports available indicate. 

However, the government's concern with performance of the live
stock sector is being expressed in several ways. Livestock
 
producers are exempt from income tax; imports of exotic breeding
 
animals are allowed duty free; imports of machinery and equipment
 
-or the livestock industry (if not available in Pakistan) are
 
duty free; artificial insemination of semen from proven sires and
 
free veterinary treatment and disease control vaccinations are
 
provided where possible. While the opportunity for potential
 
benefits to a large number of livestock producers would be quite
 
limited, the government allows livestock development projects, 
either privately operated or a joint venture, to export 50 per
cent of the new production created. 

Another area of government concern is the establishment of more
 
commercial livestock farms that could respond to market demands
 
by incorporating better livestock and forage management prartices
 
into their enterprises. In the Punjab, some 110,000 acres of 
state land have been set aside for development of private live
stock favms for farmers who are both interested and capable. In 
the Sind, some 112,000 acres of state land have been set aside 
for the same purpose. Also, to encourage larger and more commer
cialized livestock farmers, the ceilings on maximum-sized land
holdings prescribed by land reform are being relaxed for farmers 
owning livestock. 

Pakistan: Agricultural Data Book, June, 1982.
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In marketing, local units of government are involved in process

ing milk and meat. Slaughterhouses operated by municipalities
 
and opened by private butchers are by all reports outmoded,
 
unhygienic and inefficient. Furthermore, offal and blood are not
 
processed into livestock feed or other products. Much of the
 
total livestock slaughter bypasses the slaughtering plants,
 
although some of this is necessary, as many producers are too
 
distant from the plants. Improvements have been proposed and 
even a modern slaughterhouse has been constructed; however, this 
plant, located in Karachi, has never been opened. 

Milk plants are increasing in the private sector. The one in the
 
public sector is in Lahore, and no plans appear to be laid for
 
increasing the number of milk plants in the public sector. The
 
future of milk processing, therefore, lies with the private
 
sector. Private milk plants are now collecting 504,000 liters of
 
milk per day--less than 10 percent of milk and milk product
 
demand. Private milk plants are expected to expand capacity to
 
1,690,000 liters per day by 1985.
 

2. Current Status
 

The foregoing background discussion provides some basis
 
for an examination of a few reasons why the livestock sector has
 
not kept pace with the crops sector in applying better management
 
and higher levels of inputs to secure higher production and
 
income. This leads to an examination of livestock inventory
 
changes and measures of production efficiency over the past
 
several years, the structure of the livestock producing sector
 
and the nature of the production processes.
 

a. Livestock Inventory and Production Changes
 

Livestock inventories for 1981 in Pakistan to
talled 15.1 million cattle, 11.8 million buffalo, 29.5 million
 
sheep and 32.8 million goats (see Table 1). While cattle in
creased only 3.4 percent between the 1969-71 average to 1981,
 
buffalo increased 26.2 percent and sheep and goats 117.4 and
 
147.9 percent, respectively. Further, livestock products in
creased as indicated by 19 percent for beef, veal and buffalo
 
meat, and by 133.7 percent for mutton, lamb and goat meat betwecn
 
1969-71 and 1981. Milk production increased 6.2 percent for
 
cows, 26.2 percent for buffalo, 85.7 percent for sheep and 149.2
 
percent for goats. As livestock numbers increased, the percent
 
increases in production for wool, hides and skins closely par
alleled those in livestock inventory numbers, as might be
 
expected.
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Av'z&rage~ Chanxw in Lvt I~t£nv.untory and 
Prodtuction ofi Livontack Rruduirtr 1V44A;-71 and 191S6A 

by Kin~d n4rrc~t ano Llipatcsrk, Pakitmtan* 

Change 

-LO0 ;0 Head-, -1,000 H-eat-

Cattle 14..,544 15004 3.4 
ui+al a 9"-4 7 11 794 26.2 

Sheep 13,o96 2E,46S 117.4 
Goats 13A23:3 32,806 147.9 

. 000 NT- -1 000 MT-

Beef, Veal, Buffz1t, Meat 700 19.0 
Muttonv Lamb, Goat Neat 291 620 133.7 
Cow Milk 2 067 2,196 6.2 
Buffalo Milk E:169 6,519 26.1 
Sheep ii 21 39 85.7 
Goat Milk 177 441 149,2 
Wool 1 i 82 26,000 110.0 
Cattle and Ouff ala Hides 67 53 81,292 20.4 
Sh'eep ski 4-s 15,109 32,943 16.9 

Gotki MI. 996 1i-17;15.687 6 

*1981 FAD Productioin yearbook, Voi. 35 FA0 StarLJ6tA c6 Sor
ies No. 401, FAO/UNID Ronie, 1982. 

This pattern of increase also occurrzd c. i , at and milk, indi
catinq inc'oasee in thursie critical pr,,.duw't-i ir Pakistan have come 
only through th. additiun of r's,.. Iiveotoirin th- case o: 
milk, this pattkrr is core cSciy Pxtited z. tabln 2 whore the 
percent inraases betwm-en iy979 nd ASZ; trz azlm,'A the same for 
each kind oi ,ilkxnr3 fkia anc; the ftulYk prM..uced. 

#mast -anci milk d;tz suppmcrted the 
rurAl Statirtics 5t3 I hrv oi-. hardly any change is 
noted in tha izarcass teiJ -ts psr anU1 s t4trd, nor. for milk 
yields rtr subject being .iY.ked. iuh in 

For boLh ol thntw an by AricLui

ani ,al to incrases 
production, _ofing as they do only 4rar7 the addition of livestock 
numbers, places an additional str ,tn an F'akititau's -Feed and 
*orage resout-arces an4 intensifiL-s the co~petior betwen crops 
produced for livestck feed and .--raps grown for food. 
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Tablo 2 

A~-,,.&Change In Feal Uvaat 
"I th Milking Patvntll and ci~~tionRrew .

by K~nd ofc lwtar 1979 to 19SPlikistan* 

Change
 
_____ (Perr-n 

-IoOO Had-... -- 19(000 Head

25458 21,474 0.6 
B&if&f1 c** 31,817 3,961 4.3 

*,zep**& 15v 463 18w202 17.7 
Goat s** 161,460 19,432 18.0 

-1,000 MT- -1,000 MT-

Cow Milk 27 w3 2, 1q,1 0.6 
BufFalo Milk 6,250 6,519 4.3 
Sheep Milk 
 34 39 14.7
 
Goat miik 374 441 17. 9 

*Pakistaji j. Ii tur-al Data compiled by M.uora., Ahmad 
oihalid, Agriculture and Rural Development Of 4ce, iSAID Mision, 
Pakistan, Jtune, 19S2, 

-K-Caw- ror buf-fal3o tree years of age and iAbove in mxlko 

*. .. -F *_ sep or (oats one year of age and above. 

A~c rd~i~: t) figures an land use, no change has occurred in the
f i ve r~i iin acr us of land in permanent pasture (range), although 
so .nrcr.ase 
occurred between Iq69-71 arid 1980 in permanent
cr.ips--not alH of v0hich may be cropland pasture. (-ee Thble 3).
At the same tUme, the .8O=I3 per,:ceni in.reatse in land irrigated
probably had an effect op veton=k forage and 'ed supplies in 
terms of green .odde-? and roughage grcwn and the b V-prOducts of 
other crops, including their residues, 0'Lhcr;izt the increase 
-forage required to support livestock at current levels of produc
tion would have ie -frona increased amounts of straw and other 
by-products from increased acreagen and yields of cultivated 
crops.
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Average Chang* in L-d Vn 1969-71 to L90 

Tattal Area 60 a39 , 00,,394 0.0 
Land Pe.a 77v872 77,t872 0.0 
Arable and Pvrmanont 
Crops: 19,292 2),C320 5.4 

Arable Land 199" 1r9 2 0 030 4. 
Pe.rmarivrbt Craps U63 12.90 77.9 

Permanent Panture S00 5,000 0.0 
Forest and Wbod) and 2,465 290oo13.6 
Other Land 
Irrinated 

51, :i25 
2. 904) ..... 

49,y752 
2 _ 

-2.7 
(10.8) 

*1981 FAD Production Y-,irbqk Vol 35 (FAG tatistic Ser
ies No. 40). FAO/UqDP, Rnme. 1902. 

b. Structur-e o thu Livestark PrtducinragoiLr 

At this point it wom1d he xll to &akir7 the 
structure of the iivestock-producing indLustry and th iay pro
ducers view production oppartunities in the 1ight of resources 
controlled. In the first place, over 90 p-rce5t oi' the house
holds reparting cattle zr buffalo iT 1976 had ane to six animals 
(see Table 4). These households held apra-ximat}ly three-fourths 
of the total cattle and buFfalo production. Less than -ne per
cent of the households, or about three percent of the total 
population,, had more than 21 of these animals. 

Table 4
 

Proportions of usehlds Reporting and 
Proportions o4 Cattle and DjB4alo by Herd Siz, 

Paklstan. 1976 

Catt e-uffal------
Herd Size 	 Households Cattle HOusLholds Buffalo
 

I - 6 Animals 	 90.7 73.3 93.3 77.5 
7 - 20 Animals 9,0 23.6 6.5 19.6
 

21 Animals and above 0.3 3.1 0.2 2.9
 

Source: 	 Pakistan Census of Livestock, 1976, Agricultural Census 
Organizationg Government of Pakistan. 
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Well over half the households reporting shemp in 197. had one to 
five anim~als;, malegrp thi'an three-+ urths Of the hewuseh1 3.ds 
with goatra raparted the sam number (see Table 5)o Little more 
than It per-canrt of Pakistan's cstherep population war kepi: in this 
.ij.z L herd,, cuopaTret with one-third of the gat- ". ver 90 ucn 
oi the hnehalds reporting sheep or qoats h, 30 anim3z or 
less. The shep--owning households hnd 0.lmot half toc- t.tal 
sheap poputin : and the gount-owning housaholds had abnout o
thirds. Over one-fifth tho tot,] thr population wz hvid by 
households with over 100 animals, although ls,:, than t: p rrcnt 
of the hnu holds had herds of thi ,izs A n ai1e ',-,.:'.on 
of households repcirted and 	 n 11i~e I:~t ~Z C2goats P7~a lar d 
The largr herds of both sheep and goats ware in .-xs',,nt,..eas,r i.. 
of BEluchistan, Sind and the Northwest Frnticr Provinc 

Tabla 5 

Proportions of Households Reporting end 
Proportions of Sheep and Boats by Hard Size, 

Pakistan, 1976 

------ Sheep Goats------
Hord Size Households Sheep Households Goats 

1 - 5 Animals 59.6 11.7 78.6 31.2 
6 - 30 Animals 31.3 34.8 18.6 35.6 

31 - 100 Animals 7.4 31.0 2.4 21.2 
101 Animals and above 1.7 22.5 0.4 12.2 

Source: 	 Pakistan Census of Livestock, 1976, Agricultural Census 

Organization, Government of Paki stan. 

Not all livestock holders control land, as exhi- fK in Table 6. 
According to the 1976 Census of Livestock, over 23 percent of the 

households reporting cattle were classed as non-f'-r. This group 
held over 18 percent of the cattle population of Pakistan. The 
highest proportion of non-farm households reporting livestock had 
goats. Over 43 percent of these households hold almost 37 per
cent of the goat population. Over one-third of the households 

reporting sheep were landless, owning about the same proportion 
of the total sheer oopulation. While many of these non-farm 

households are nomads of transhumants, migrating with their herds 
in the range areas, many are sedentary and stay year-long, 
particularly in the cropping areas of the Sind, Northwest Fron

tier and the Punjab. 
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Tablo 

Llveatcck AIn Man-Far-e Hoursholds~ an Farr,-: 
by Kind a.f 4:ovestac , Piaklotnp 1976 

Non-Farm 	Househol ds ve~toc 
(Prcnt) )Jpe rcet) 

Cattle 23.1 1.3
 
Buf'~
4"a 35.1I 	 20I..2 

33.7 	 33.9 
__,_ __ _43.4 _36._7 

Sourcw 	 Paistan Census of 1ock, SpecialLi 1976-	 Report,
Agricultural Census Organiz:ation, Gnvernment of Pakistan. 

The 1976 dintributions of iarn households. reporting livestock in
 
Pakistan and the total livestock on such -Far-ms by size of farm
 
are listed ir Table 7. Th largest propartions of these tarms 
are households that oper-ated five less than 25 whileto acres, 

t~he hich5t proportions of cattle, buf 'alo, sheep and goats also
 
occurred in this farn-size category. The s,7ilest proportion of 
Fatrm households and livestock W r. found to acresbs- operating 25 

or more.
 

Table 7 

Proportion of Households with Livastoc.k and
 
the Total Number of Liveztark$ Pakistcn, 1976
 

------------- Farm Househol ds-----------
5 to Under 25 Acres 

Under 5 Acres 25 Acres and Above 
Cattl e: 

Households (M) 	 28.1 60.4 11.5
 
Cattle Nos. M%) 	 23.9 59.8 16.3 

Buffao:
 
Households (M) 	 25.5 62.3 12.2
 
Buffalo Nos..(%) 18.6 
 62.9 18.5
 
Sheep'.
 

Households (M) 3L0.0 56.0 12.8
 
Sneep Nos. (M) 27.3 52.6 
 20.1 

Boats: 
Househol ds %). 	 31.2 
 56.0 17.8
 
Goat Nos. 
M%) 	 33.2 50.2 16.6
 

Source: 	 Pakistan Census of Livestock, 1976, Special Report,
 
Agricultural Census Organization, Government of Pakistan.
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Theo- da~ta Our-urentr in part,, the rather largo nutabor a-F 
stodct p rodc nhaving P.all hrds and ad 4lit thero the 
anytand a..: all, and the i au i zin dv!f2o.zpitq
effest ihe en kvn &-ti an rand Lo-stu progras tn ofei 
reaching dpra'ptionr of these hold r.c 

oaeisb ies k-pr.vimar 
 iv and li vestockproduct productianpoe frteiC ~ in Pakimtanhavetn rc!Lsioly ntn and ar&4 prain.integrated with eaethe 
rest of aricultur for the majority 1-f th havuaialde with
livestock also hanve larsd Liv stock ;:n.ost of th-hse si tuationg
depend in varying ons oos on for-ago crues and byi-productsother cr-ops produced, thila these crops 

from 
dopend greatly an animal 

power for their planting and harvesting aperations. An average
of over 65 percerit of -total +arm traction neds in crop produc
tion are furnished by livestock--primarily cattled. 

Where livestock is canfined a timey
for ranoure is available for 
use as furtilizer an crops ard as fuel ftr heatin and cooking.

In addition, portions fo d erops andof meat milk produced on
the farn are consumed by members of farm hoseholds and fre
quently 
 are used in lieu of cash payments for hired labor. These 
degrees of integration are most highly pronounced in the Punjab,

but also occur in cropping areas of other provinces. 

At the same time. the. dependence of livestrick production on
cropland agriculture among many non-farm livestock holders is
quite apparent. Not owning land, many nomads, particularly in
Baluchistan, graze their sheep and gjoats over rangelands. They
move a great distance into cropland areas of Sind where theirstock graze crop aftermath and their families find tRmporary work 
on 4arms in the area. Migrating herds are also found in the 
Northwest Frontier where there is a 
dependence on crop aftermath

grazing to supplement range. Not to be overlooked are the land
less livestock holders in heavily cropped areas who are mrare orless sedentary, although their livestock graze around such margi
nal areas as roadsides and canals. These herds also depend on 
crop aftermath grazing and purchased fodder and roughages. Some
 
livestock herds, 
sheep and goats primarily, are herded over the range, seldom, if ever, grazing crop residues or being fed fodder 
or roughage. 

Livestock production systems may be described further by empha
sizing the multiple products produced. Among cattle and buffalo
 
enterprises, the primary 
emphasis is on milk 
production and

traction, with beef 
 production considered a by-product of the

milk-work Echeme. 
 At the same time, the milking herds raise

calves, some whichof go into the milking herd or are sold to

other farmers. 
 Some farmers raise draught animals either for

their own use or sale, 
 while others have only bullocks. Even
draught cows may produce some milk, if only for home consumption.
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At times, some milk cow 'rpeds may be umed for- draught. 

Cn the other hand, buffalo are kept primarily for ilk pra.duc
tionw although some male anials are kept for work nn thfiarb 
Female calves may be raised for herd re.plc::ment or sale, 0hile 
many 7.alo buffalo calves, being unporductive, may e disported of 
early. Except for these male cal ve---many suaught'red as 
veaers.-the bulk of the country's beef{ production ccbssi'tm o4, 
anitals culled -For slaughter because of ate or infirmitie .,, hris 
lov--quality beoe, sells at 1o.ner prices than other meatn m-id often 
is refrocred to as the "pror- man's mea-t." Hidesi aro u ru in the 
local tanning industry or exported.
 

Among sheep production systems, meat the pr c u clis prii-,ary ,':, ith 
male yearling lambs at a premium. Females tasualiy .ar he ,d for 
replacement. The remaining meat procamtion is ,ompoi.,.-d c cull 
br-eedinq stock. Milk is of secondary importance tUo It is 
ased for home consumption, althmugh some c ete may b sold. 
Wool production is a secondary activity. Wooul in usc l-ari 
in the carpet-naking industry with little emphasis being placed 
on crossbreeding for fine wool products used in the apparel
 
industry.
 

Goats are held primarily for meat production, !tho-aqh milk 
production among some operators is important for home us.e The 
milk goat is .Itan referred to as the "poor man's cow." 'ihe 
rapid prolifora.zion of meat breed goat numbers in recent years, 
however9 Figndnfies an increased emphasis on meat production.
 
Goats are low producers of hair, thougit of as a by-product--as
 
is the skin; both are of value in the export trade.
 

For a more complete identification of livestock and livestoch
 
product production systems, attention may be given to the partic
ular forage and feed enterprises that support animal production.
 
Depending on the resources of the livestock holder, from one to
 
several forage and feed enterprises may be avai able for the
 
livestock system. These forage and feed enterprises may be
 
classed as range and natural pasture, tame pasture, confinement
 
feeding, supplemental feeding and crop residue grazing.
 

Listings of both livestock and forage and feed production systems
 
appear in Table 8 for use as a guide in identifying the nature of
 
the complete livestock production system. For instance, the
 
buffalo colony being established outside Lahore and the Landhi
 
Colony near Karachi may be identified as buffalo, under con-ine
ment, milk production systems. The feed consists of purchased
 
green fodder, dry roughages and agro-industrial by-products.
 
Replacements are purchased, not raised, and cull cows are sold
 
for slaughter.
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a. Draught (priiary) 	 i,ar-Almqb. Raising replau~znts 	 b. Seasonal
 

c. Beef (by-prduct)
 
d. Milk (by-pridct) 

. Ifilftri y 	 2. Tm fta 

a. Hilk (priaary) 	 a. prenn fcdi.r 
b. Raising riapecr2uis 	 b. Dry rouqha us 
C. Bleet(by-product) 	 c. A¥o-industriai by- dct .iisid
 

3, COM 3. 	 Wiw.gm F c fsr .
cakes znd ealo, br~n;, aniase5, 

et prtigNib suqarb~et pilp: iftbagse,d. Draug (secondary) 	 d. 6r.an
 

c. Neat 	(by-poducyt)c goidsra yp lut iisu
 

a. 
b. 

melt (prigary) 
Raising repIacezfnts 5ae Cr.a-d aaes. 

4. " 4. N tkr Fma fb- Bilk 
d. rool(secondary) 

b. Raising rtplacnrnts
 
c. Nilk 	(secondary) 

d. Hair 	(by-product)
 

As, another example, a farmer may have a few cows for milk produc
tion that graze during the day on natural pastures nearby, and on 
crop residues folle.wing harvest of home--grown f ood crops. In
additiong the cows are kept An a stall overnight and fed home
grown green 4odde ,, dry roughages and purchased agro-industrial

by-products. Tie farmer my use dry cows for draught. A large

commrcial-szed herd with the sanye characteristics would result
in a large- proportion of the milk being sold and would likely be 
classified as a different system.
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Another typw of operation could be a farmer raising drnu~ght 
cattle for sale, the heifer for breeding and the bulls. for 
draught. Cattle would graze aasonally i.-n r-nq, and crap resA
dues, with hoae-grown green fodder and roughae% furnishing the 
b--lantcco ol' nutritional neds. The 4-arr culd be uning 'A-i atn 
dram-ght anm~ for cop r s ,--,aid rturni-; frcm be-f p 
ductivan d o, Fc-th-oing mainly when an c ional iral 
bect-mEs too old f too Rame to work. 

Sgh-" andqu~ts *rientrr han~dled tugthscir or spa t *1 y.
 
Ink uits31o cn e a'~4st of prod-urtion Rmuld involve sasona
 

Fzn,1 razingJ of crrap riusafter crop hkirv t.
 

t 'kLfor uSe) S would he o'F gras-fed yearling nbsfn -aly la 
and !n:A ls, :.e ld or braken-mouthund ial3dahu. bving 

al so ;.'D11J ~c-_1d w be Fihorn Once, 0 Pras 

0,7' J.f% a othertwi cew ' zt~ S- be ahorn once yv~zr rar c.-vy 
E2i- TflFkI _;amv& sysrmi cuti(d be found in the h,-a zavil~y cropped 

Sthe ;znall would perhaps have coto ssnal 
gra2iryj on natur-a2 parturret' cr-op reseidus ard so purchased 

Th ,, -. coursio- are ukriy a of th"~ kierstck l'&iiertock 
proiduct ytmt tI-hat. appear to i:jsn iP.ml! ; tan. Ad-7 1 -ri 
retfi unei2.ti bs nedend dept.and-ing an h~,,a si cbi fa:ti rn 
of liveFstock ent-rpri.s, totol area croppe,. the combination of 
crops gro,.n t thc-!r and a knc edge of cr-opi ng i ntensi ty 
rat i as. 

Thus, there are ary $.-,e.to k and I ivettc produ.t prod."cing 
systems with varying dre, s of d -1pudence on cropaind agricul
ture and agro-industr-ies to b c:insidared i,)hen develItuping and 
promating policiers, plans and -etarch and eytensi ,n programs for 
incrsasing the efficiency of tCh l.iv-etok s ,otor. If de ands 
for m-ultiple livestock products are to be met, and the livestock 
producer's well-being enhancedg thE,. .oals set by each type of 
pruduce;r relative to this system of production must be under
stoad Each head of a household engaed in livestochk prodution, 
whether or not a fariner, must be considered a dcision maker who 
will make production and marketing decisions that benefit hik. own 
household. The extent to which he responds to market cr other 
incentives depends more on the importance he places rn nod; fuel 
and traction, relative to potential cash income e~rnings, than on 
the informatian he receives, including research findings. 

In reviewing the backgr-ound of the production of Xivestock and 
livestock products, certain strengths and weaknesses appear, soto 

of which have been touched upon already. 
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The main sts'ti-h's of thisi large sector of agricuItire
lie in the pruvi si on of mos of th6_ draUght power needod in crap
productiao and the conversian of large 'qua"'titles of ;rage and 
rauag, which ot-3hrise uiul Ijou~' into valtubk produ~cts,

wuch itta ni I woul ~ns, ~ .such~~~~~~ E ..r a rck hidt i~n sds. Sme9pretof thL- g-~ rod: ~ vi-1.uo can from the live-
Stock in , '.,-ttinn rd of, the total avTricultural 
output" Srcth in l ........ . " v r t to 
occur by Eibout four pTri 

The hig.h deqr:prc: o- d =', ,._.:ic i .-. . ,s.. .t : ~' i : :. cr'n.,p Pro

ducer-- pratice.. ar in :f~' nuc "ruuU,Si d red ce, much 70 ; . ri_ i'L l .,i S_,ing 

avail abilikvtv and prices foritCEved.,-5,afy af - zCt One 
crop or livestck produc.t mtre See -,a't of this 10.nS Can 
be of ftet by pr ciducion Ftnd~-~'~-

The goven',e-t i'- 'dv: Strid' i n an~d v, t e.ns ioan
services, arti fici a 1 nat .., .11 i i - mi" I e;: a -" I f- r:n
ters, vet erinary s, ,,. ce and other 'L t.. i n as J ' ,r n g i - ve
stock prducers to improve their herds r.c %intain aii-l a th 
and ic:rease utput of Iivesto~k proaucts sarh ,ar 
subject to review by producers at research stations. arid exten
sion wrer are in the fie-ld drac ,iith rad~u:ers the.'ussing 

results of trials and demonstrations.
 

4. Weakna-ne&
 

As pointed out earlier, the increase in livestock pro
duct output during thn past few years has come about through the 
addition of more animals to the nation's inventory, while produc
tion of meat, milk and other products pc.r aninal has remained 
essentially the same. Meanhile, with a human population growth

approaching three pecent 
 per year, the amount of lories, pro
tein= and fats of animal arigin available ptr capita For consump
tion is declining.
 

Further, as livestock inventories have increased, an additional 
burden has been placed on tihe supply of .Forag fodder and -Feed 
resources nationwide. A recent estimate indicates that total 
digestible nutrients and digestible protin from gren fodders,
dry roughages5 rangelands and agro-industrial by-products, on the 
averagep are about two-thirds short of meeting the recommended 
maintenance requirements for the total livestock population of
Pak i Sta4.101 - 5 

Mohalmmad Yaqoob Maliks, 
tion in Pakistan. XXVIII, Pakistan Science Conference, Multan, 
April 4-0, 1982.
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Meanwhile, forage and fodder production methdts ion the country 
re,ain much as in the past. Few new forage .crop varj.etierv havre 
been developed, and yields of existin~ crps have failed to 
improve. Indusrial and agricultural watuiantibcr;Ac~ae 
not being fually utilized, and ths pv-sihilit~; 'for. usiing 
wolasses, bagasseQ beet pulpq. cottonssecd hullsD anti ru-t WAst 
frcquently are not w-",I understood. 

fagre. . hasev 
despite the n 2 *1r:n Lf cv.41 ad 
Livestock nunb.res a~nea to far exceed rhze ando .')d 

ofnatr to 25 ioA'-,, A 
areq, to ftcr or Rangelands over .h- 3::tntry havce beang 

oetckdfor-yearsq ;nclithe rate,: continuo5 to incrcso v 
ing few opportvnitiws iur. ran.ge i rrt nprovan nc sd forage 
production and protecticin rqaini ;t sovil ercsa crai. 

According to ntost accounts, goernmatt pa1 icy is c, r, arou.o 
the tradition of crop productior st-,r.thaned in rectr.t yoan by 
the "Green The rP-c t .--Revolution." maigna i; nu:e'ti in 
food grains. and instruments of agrarij n polic y havn brn rard 
to support this goal. Prices .rcar grain . r, at an attrv-ctive 
level and and are organi'c:t.d Many ofinputs storage CAtF:rs 
crop production are subsidized, and govrrrbent has rcpc.urnted 
offcrts to expand irrigation, production, provision o- f erti
lizers, tubewell utilization and impo4rt of tractors., 

In comparison, cattle and buffalo have torg, b'rn e-glected, 
except for use as a main source for d.-,',uqht pon,.r, az a contribu
tor to soil far rtility. Apart from er th-rntealth arev 
almost no subsidies. Producer pracr- - have been SU un'tracti -hvt.e 

in the past that cattle and buf.lo prrrdiiction rhiDains at a low 
level of input inte-nsity and i s or ianized a&cfter' 
lines. Compared with g;rain production, milk u id trj-cl productord 
through cattle and buffalo certaintly has rinot been comncercialized. 

These attitudes are reflected in governmient adinistration, which 
has a staff of well-trained entension uorkers. However, some 
extension personnel work with -farners on ;aattcirs of crop produc
tion, while are ewith livestock production-others concernwi 
primarily animal health matters. There is little coordination 
and no extension on the farm applied as an integrated systemfl. 

The bias toward crop production is further rt.flected in the lack 
of availability of statistical data on livestock. Except for the 
Pakistan Census of Livestock, data to c1976, useful poli:y akers, 
planners and others are iissing in sony key pub1ica'i-nop. W'ith 
little comaer(:ir. Jiat ion in this sector, apparently there is 
l ittle reason for snial ler producers to ,oe the ioved far these 
statistical series, despite -he effects the lack of gocod informa
tion could have en z ver'msnc decisions. 

This leads again to the bias toward crap produaction, founded in 
part by the influence grain and cash crop producers wield in 
obtaining gov-nmrnint policies and programs according to their 
interests. As has been shown, livestock is mainly in the hand. 
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of landless households and those with small tn medium-sized 
landholdings. Lacking organizatin, thaie wall. huldurc have 
little influence on government prices. 

sAother nmsak4net ,s in akistan'he iv sstckh .toro ci lack ofd the 
arq-nizedY and r liapAe aaret In tmn insttia- thrn ar, no 
b, quathe or r rgesments for coert i on itro, thnh crc "stn and 
rti a sale -I of h'Ialy ca beea :a.rin42i: sat and 
miIk-,. This complicated arketingj -nfeetrk toese in' cp of 
cprkol: srrtrean uich reduces the 's uarre 2orfrrcer il prian 
jp'ra' o hargins. CFinpoundinvg the proble i" the( praCtic' ..... 
J1at ls setting pi0eand. c04iril interf.ring2 irtt , dsicnpa1 rdt hto 
norfAly and without -ct:,.c'na, copressedtoydiand thenviea1 

etn a rsint, prices rec& vtmd or- A n. k for" irnh 2'ie , aufti- a 
hteso arite t of green a whnch ti wriznc fodder. condtion wlu if 
cat oand other cdosts were in'de . ee !:s; a by-- irduct Of 
the work-mi k9- schemne, cannot b conde a major praodut n o.awr as 
p rpi c are set btalyow the cost of foeedin. Te oct prtces 
rprovide ittle incentive for the rcducet r to incrhase proction 
per ani ma . Rather, he likel y wi 11 continue to hold a 1orgetr, 
though 3te. prodactive ,e herd. 

An offsoot oft this. problem iif t" lack ofaet of 
productioie studi es on meat and milk., partcularly Fr ue byV 
officials in setting prices of these prodasct% a1ket.ing bthrds 
normalIey taSc into account the views exresosd by ars.a 
extension and rEearch wurkers, consumers and municipil uthonri
tivs in arriving at fair th5e s. Aspersions can jumtifir.%tbly e 
cast on most budgets used in deterining casts. There is a lc 
of univrn procdures in handling bude, ims for camparative. 
purposes particularly khen the budgniets !%ay b- construted to 
represent different resourc situations rd producation systrM v 
Somde budgeto are tin ature-say a bardrueit f ,r r 
estimat ing thtIE- Cost of Prodiucing Al tthers are whole-f arm 
budgets, the data of the or an nof,ptheucing milk, for i nstangcig 
being bed in the totahe inq.zet 

taounting proc dures used re dai rnat, to say the least, vith 
double countirAo! Of cos_ t a f5l r' svmae budgets, whilIez otheors 
incude only pert n! the costs iivestockp, -Ferd 4nd anexesos 
itemD Such as labor0 I o y vrt_,-, tr-derc- appears -to be no au 
larly oaraizer attUpted bdte trp riEf to collect fim ianage
ment-type data fro is .:; Witt 
budgets fOr Inaj or cropB prCpered by thoe Punjab AgrIcultural 
Research Coordi nati nc Doar1 and the Unz vi.rsity c:A Agri cul ture, 
Fai sal abad,. 

Compared with crop farmers,, livestock pro-ducers have little? -r no 
budget information t o present in arguning fu-r battur product 
prices, rather than reorgani zinwg their nnterprizpes cr chaniging 
input levels to increase, timir income. Suchr-rFcn is in both 
stCat isti cal -and farm managament data concerning I i vest tvck, also 
hamper the extension livestock and crop specialists in their work 
with f armer s. Updated boudgets specific to individual farm 
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conditions are powearful tools in initiating ~c~5f o-f im~proved
and profitable praducti= twochnit qAes. 

114. flajr £nptsciants to Cr'r~ 

The most oftun cited iwmediA\ *nt Lo progress in the 
livstock .sector is the underdeveloptnd mrkting sy:.' and the 
control of profluzct Prices at l6eveals belco the cn of productian. 

Once the prcmducwr sees his returnr4 riizing abtovex costs, hue will 
cexhi bit iravre i ncenti vn in adopt. nq practices that will further

ennrcehis inwac. Price istAfiti frrw a praportionate incroase 
in pro&cr price, relative to increased consumer price, will not 
alone sctcrn. En adaqu-tL- suppl y of ni Ik and meet. 

CK &t. th;z pee,:Ike in volved rne ty:ay or the other in thr livestock 

sz.rtey_-r. prci-,tY y the butchers and milI k perdi e,..rs who tvt vested 
ino~c~tein the taarketinn systelm prcefer cs of all to kee-p 

things as thcey arv. It must. be ra "ivberedl, hnevaer tin,t these 
grrca.-p .te-Liver pronuc -s to the ccnumer, perfor a worthw nAiiz re 

vices and f:ill a -.,rketing nee. d thich grovernment policy and 
de.iasion makers h-ve so far not been inclind to aPvo.i.nAdnr. 

Lack ov a conaerted u-Anrt to increase Pakis-ttn-'-f orage supply 
is another Jmpediment to clhange, igor little atteUthion is given to 
hi gh-.,yi el di ng fodders, increas;ed application o' .eert I i zers, 
Pm,.Aern technology -foe the improvement of nutritivE valulv of crop 
residues and proper utilizat ion of .agro-indu.strial by-prodct s. 
Similarly,, no large--scale nationail program has beP_,en d*veLoAc4T for 
improving range and natural grassland. The ephe.lsis by policy 
and decision makers has continued F.vori g faood and cash crop 
agriculture over forage craps and livestock in develoAping plans 
and programs for assisting farmers and increasing prodtction. 
Such prgr ms would require large i nv.stments in an increased 
research and extension staff and in the expenses of sharing with 
far'ers certain forage crop and range rnanagement inputs to 
achieve the desired results. 

Government livestock administrators are veterinarians who occupy 
key posts and have been quite successful in de.Fending their own 
interest groups0 As a result, there is a shortage of non-veteri
narian livestock specialists. Veterinarians are not livestock 
geneticists, economists,' nutritionists, production management
 
specialists, fodder agronomists or dairy technologists. A report
 
has suggested that this constraint on manpower be eliminated by
 

4'developing a manpower master plan for the livestock sector. 
This plan would identify qualitatively and quantitatively future 
manpower requirements and implement them with expediency. 

4 Dr. M. A. Saji and N. Jost, "Cattle and Buffalo Production
 
and Curre'.t Constraints," Economics of Village Livestock, Punjab
 
Research Institute, March,. 1982.
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At the same time, the report notes the instfficiency of the 
present institutional setup. There 's no technically effective 
livestock prodsi:tion oetension sorvicp. nor havd the contents of 
an extension program been Frmlated..- ince most livestock pro
duction is farim integrated, livestck development is styaizd 
until livestocl produc-tion and crop praduclian extension activi
ties are embi-aced in one e nsin ervice, These intardisci
plinary efforts wnuld be greatly enhanced if farm manzgement and 
statistical data were available 't th,, st3+{f on an orrvani:ed and 
consistent baLi ; for u:e in -arking with livestock farmers and 
marketi ng groups.,
 

Other impedimeLts to charge include the inadequacy of veterinary 
and breading services due to lack ef conpownrf poor roads and 
lack of mobility , limited financial rc._szurces and other adminis
i6"aive and o'ani-ational restrictions. With all the voterinary 
and breeding szrvic,. in Pakistan in tho hands of the goveriment, 
pravisii-;slo~n a !step-up in private vL-Lerinary practice and 
plaing inoculation and disease control practici, in the 
ht'ni.c-i o i1 i vsLock producers could alleviate some of these 

- *.Lhe np~ir: to change, pr.bably the most prominent is 
the f; :t that vast nubers of livestock holders hIave landholdings 
and her-ds so smnall that most of their livestock products are 
consumed by the housahold, and cattle are usied fnr work with 
crepso A good part of livastock holders' Aand is devoted to 
- iddr crops for livestock support. Enterinq the markets with 

-ony small amounts to sell, producers in this si ation accumu
late very Iitt:le capital ior expanding their operations. They 
receive sc:ant attention from the overloaded extension workers and 
have little oeras for expecting much change, even if technical 
assistance were at hand. As a result, subsistent, low-input 
production systems continue. 

6. Assessment of Priorities for Change 

Before much can happen in getting the livestock sector
 
moving, a change in the government's orientation toward crop 
agriculture must be modi.Fied to include equal empha-is an poli
cies and programs affecting the livestock sector. The need for 
governrment to rethink the issues and to become more responsive to 
livestock production and marketing problems have been cited time 
and time again, and now th2 government is apparently prepared to 
respond. Difficulties are in assigning priorities, for so much 
needs doing, and in developing policies, programs and projects 
which are adequately funded for the task ahead. 

The most needed change concerns the marketing system which needs 
upgrading and expanding. Modernizing slaughterhouses and milk 
plants and improving the milk collection and chilling system, 
including road construction and repair, are sorely needed. A
 
change of policy regarding controls on meat and milk prices
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expansion of octput at;d produr:t marketing, hwever, will likely be 
verticald with mvir- product per animals or per acre, rather than 
horizontal with m.r-ii, outpt.tt a;nd mar:keting from an expansionr of
farm herd size.. ThL latter )Zthnd would, Of coursT!, displace 
some farmers. ncreased ccmmer aliztion appears 
necessary if, the 3ive at:zck s;c.ctor is -to perform weli in meeting
the demands of . popu ,-tiort for livestock products. It 
shuuld rank rather high -b ary sat of prior-itiec for change. 

C. 	 SuV~sted Pi-njcat Criats of
 
Producing Crapm and LiV 11rocts
 
in SelnctQi L~i5d Rurrcu tws~a Pakcistan 

1 Tcncal ~c~~~ 

The primary ohjectives uf this project would be to: 

(a) 	 De termiri the costs. of producing crops and livestock 
producits for representative systems of production. 

(b) 	 Develop crop and livestock enterprise and whole farm 
budgets for use by extension service personnel with 
+arm and non-farm holders of live-stock. This will 
improve income and pr.,duction, reduce risk and satisfy
 
other goals.
 

(c) 	 Provide government 
 planners with crop and livestock
 
enterprise and whole farm analyses. These analyses

should indicate expected changes in income and produc
tion at individual and aggregate levels as a 
result of
 
changes in policies, 
programs and projects affecting
 
the livestock sector.
 

(d) 	 Provide gover i nt with consistent and timely recommen
dations on crop and livestock input and output prices
based on their effects on producer incomesv produc
tivity and consumer prices. 

(e) 	 If successful, incorporate 
the above functions into
 
regular government activities.
 

a. 	 Stud Methods
 

The method for reaching these objectives would be
 
to conduct periodic f.arm and livestock management surveys in
 
selected areas 
ihere information is collected periodically each
 
year from a repres=entative sample of farm and non-farm 
livestock
 
holders. 
The data collected would include information concerning

farm investment, organization, 
management practices, costs and
 
returns. Care would be taken in recording physical inputs and
 
outputs by month, 
with 	suitable methods of valuation being used
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1-. atiffae all ?Il retiur-15 by Crap avtd I ivi.rttc~ proaur.t 
enterprise and by ' farm er non--fam operatiOng. 

b. Daa ole~ n 

Thmse farm and livestock murvay datzi would be
 
colcted by ennuerators liv~ing in the., -fivtid, ande ntnr the saple 
of farmers sac~o for participF,;ion. P~iinary teting of 
questionnaire nd tabulation sheets to bo u-mzd r uld indinate 
the freque'ncy of~ visits to ht- shlds. Thi.z5 would bf. rolate~ to 
the~ num.ber of enturpritses,, the comp~exity of thva rvatinship% 
betwmun thiem and the menui~ry %pan af mtost holdars relativd, to 
anriweririg dettiled qusiuu Whr appropriatev a farm rocard 
handhaak would be developed -' r uis, by the, holcdr in -nlIyxing 
his -farm and livestock .Tir risw for h oo irpcw . The 
handbook would also supply I:hm_ enueerator wit dh a nTary f"or 
sati,11iactory cc 'pletion of the s ..rvey. Exportatinn,- maggwt kha~t 
two visits, per week during the bhsy sacn,% o. the yaar mirjhi be 

The nuribEr of enumerators required for uch a project would 
depend an the numsir of areas to be covorad with the su-rvey,, the 
size of the sample and the number" of hld& r:r, each enumrtor 
could handle.. Experience with "The Farn and Liv tock Panagveis 

Survey" CondUctef;. by Lthe Ninfstry of Aqriultur* in Botswana 
indicates that among farta holders with both t.rop and livestock 
enterpr;,ss one enumerator can handle about fi{teen farmrs 
while cil ercr data froa,-a each about twica a week during the 
busy sac.wi. 

C.. DAta aly-sis 

Data col lected would be subjected to computer
 
analysis,, i:.ing one of the farm manaqowsent d53ka analysis formats 
desi d for this purpuse, with madifications made! to reflect the 
far-ming and livestock production situations in Pakistan. Enter
prise and total fari budgets would be printed out fcr each 
4arm/ncn-farm ho ,ohold and for averages of any spt of budgets 
aqgregoyatd for ,#any reasons. Common aggregations used could 
iclud Averages of household farm budgets for a particular 

cat~io'-,- of all enterprise budgets for a particular pro
duct and system of production; and those of highs middle and low 
producer budgets on -the basis of value of output per 1 ivestock 
unit. Data collected would be used in additio .al models in 
dealing with estimates of the effects of changets in programs and 
policies. 

d. DLta Reporting
 

Each year, a summary of "Farm and Livestock Man
agement Survey" results would be published for use by policy and 
decision makers and as a handy referenie for monitoring the 
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acnomic well-being o crop and livestock piaducers in W1ifferent 
re. ource situations. A useful practice for planning and evalua
tion with farm/non-farm holders is to give each an abbr&'Viatmd 
v:rsi on of his total farmf and enterpri e computer printout, show 
hin the results of the average budgets in his pa 'ticular area and 
discuss the resons for differqnczs in resultu. This would be a 
handy educational tool 'for extension workers. 

(a. qpcal,_3am ngPr~h is
 

Special sampling proble ,s appear, with planning
such a pro3 ect when the degree o4 cvorage n cessary to maet the 
objectives outlined is largely undetrmnnd. Much would depend 
on how much representation is needed to -gat a handle an the main 
livesto:k and crop situation. It wuld lso depend on the vxteni. 
-to which a new project should try to make - sh, wln in z;ach 
province simultan_,,sly, as opposed to confining it, at lieest in 
the beginning, to I.he area. of higiiest crop and livesock produc
tion--the Pun4> b. The projezct prognosed here Jil amr~iezd to be 
initiated in the Punjab with an eye to expanding to other 
provinces, as rrsour,:es permit.
 

Apper.nca now indicata the desirability of dividing the Punjab
into several land resource areas, with irrigated land, barani 
land, ranee areas and womellands being a first app-oxiat-c. Or.
the basis of differences in wrwpthar, tsoils, vc-gatation and land 
use characteristics, thrre may be six to eight land rosource 
areas in all. Sarple villages Wrd Mampl a non-fa7-r households
 
could then 
 be selected from lists prepared expressly for this
 
purpose.
 

f. Staffinq aDEnu en' 

The project proposed would be directly under 
the
 
Punjab Ministry of Agriculture, although close technical tias 
would be e.z.aintalned with the Department. of Research for both the 
Livestock Production Reiarch ins-'itute at Bhadanager and the 
Crops Research Group. In this situatian, ths project group,
laboled the "Farm and Livestock 91ana geent Survey Unit,," ould be 
locatad with the Livestock Production Research Institute., The 
staff would be headed by a farm management economist mxperienced
in both crops and livestock, a farm angemunt economist (live
stock), and a farm management economist (crops), all expatriates
at the beginning. Each would have a lucal counterpart scientist 
who vould receive training and experience, and who Would soon 
take over their respective positions. 

Allowances would be made for two expatriate consultants, one a 
specialist in sampling for agricultural statistical and farm 
management survey, and th* other a computer programmer experi
enced in designing farm and livestack management survey and
 
analysis programs. These consultants would serve for at least
 
six months each.
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First estimates indicate at least 15 viilages and 15 farms 
per

village should be included in the farn survey, while about 45 
participants should be inalJtdwd in the nvn-f
arm livestock holder
 
survey. The wstiaated 270 holders selected randomly would 
be
 
interviewed throughout 
the year by about 18 field enumerators, 
classed as technicians and hired locally. Other local staff 
would include ine senior secretary, two clerks, two keypunch 
operators, one store clerk, two chowkidars and one cleaner. 

As the project expawds, the most premising of the counterpart
scientists and technical staff would be used as a cadre for 
setting up other farm and livestock m.anagement survey units in
 
other provinces.
 

Building and equipment nceds would include office space and 
equipmentv field enumerator hoAsing, motor scooters, trucks, 
supplies and housing fo- expatriate staff. 

2. 	 lenvfitm, Contraintz and
 
Economic and Envircmewntal Effct m
 

The benefits from thir_ relatively small investment
 
could be rather large. As more information concerning livestock
 
and crop enterprises beccres ava- lable, better decisions can be 
made by individual farm and non-farm holders of livestock and by 
government policy and decision makers. 
Em:tennion service person
nel would have whole farm and crop 
and 	 livestock enterprise

budgets to assist farmers and stockmen evaluate the possibilities
of adopting better levels of management and input use. 

Working within the present system of agriculture, few social
 
restraints should be encountered. Needs for farm and livestock
 
costs and returns data would have to be explained, together with 
the necessity for farmer and stockman participation if reliable 
results are to be obtained. Confidentiality of interview data is 
paramount. Once the respondent is assured no one will use 
his
 
data, other than project personnel, he likely will cooperate in
 
good spirit.
 

Economic and environmental benefits could be quite large with 
this type of a project, although there would be difficulty in 
identi-fying benefits directly associated with project costs and 
those of running a farm and livestock management unit. Work of 
the unit would be part of the total research and extension pro
gram. 
 The economic effect over time is expected to be psitive 
and large. With improved levels of crop and livestock manage
ment, there would be positive environmental effects as well. 
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3. Administrativa Feasibility
 

With plans for incorp ration of a farm and livestock 

management unit into thT provincial gavernmcnt.s -the project 
appears quite feasible. Local officials have expressed the newd 
4or more economic expertise in dealing with crops and livestock, 
often citing the fact that few livestock economists exist in the 
country. Costs of running the unit would not be exorbitant. 

D. Evaluation Plan
 

The project would be evaluated at all stagas *f development 
and as it continues. Sampling plans, quetinnaries, interview 
techniques and computer programs would be raviewerd with crop and 
livestock specialists in the Department of Rosarch. Conulta
tions would be held periodically with thei staff as surveys and 
analyses progress to uncover difficulties early. The Dopartment 
of Extension would be brought in for to the total pro
ject and data collection and analynis procodureE to aid in their 
using the rezults with -farmers. R.sults of cost of production 
studies would be presented to the Agricultural Prices Ccmoim n 
for use in making recommendations to the goverinnt abouts ireiUt 
and product pricing. Comments received from the A-C', nodouh 
would serve as a monitoring influence and another ineans of 
evaluation. 

E. lpleaentatl n Plan 

The project would be implemented and well underway by the 
end of the first year. The -irst year would be devoted to 
selecting the sample of farmersq hiring staff, designing and 
testing data collection methods and analysis through trial runs 
and making ready for iull operation. The project would be at 
full strength the second year. As local countarpart scientists 
became trained and experienced, exptriate staff positions would 
be vacated, probably by the end of four to five years. The farm 
and livestock management survey unit would bpcoxe an integral 
part of the Ministry of Agriculture expanding at provincial 
levels and coordinating activities with the federal authorities. 
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F. FtUcal Plan 

-"----- U.S _(i1 O) o-
Profesiona
gEpjav
.f SA 
 Tota 
 Yr. -Year 2-YsRnL 

Project Leader (Farm and
 
Livestock Management) 
 600 1591 150 150
 
Farm Management Economist
 
.(Live tock) 
 580 145 145 145
 

Faram Manaqement Economist
 
(Crapu) 
 580 145 
 145 145
Consultant (Statistics) 
 150 75 75 
 0


Consultant (Computer Programming) 70 70 70 -

Counterpart Staff (Local) 
 -

Counterpart Sientists (3) -

-

-

-


Enumerator Staff (Local, 19) - --
Clerks (Local1 2) 
 - -. 
Keypunch Operators (Local, 2) 
 -

Others (Local, 3) 

-

- -
Training of Counterpart Staff 
 10 60 60 
 60
Minicomputers and Software 20 20 0 0

Trucks (3) 
 60 60 
 0

Houses, Furniture, Equipment 

0
 
-..
 

Expatriate Housing ....
 
Operating Expense 
 -_
 

TOTA Dnor Contribbution 2.240 725 
 575 500
 

6. Policy Coamsientary
 

This project aimed at the establishment of 
 a farm and
livestock management unit 
within the government has certain

policy implications, although minor. 
 Activities of roncern 
to

the project include, but by no means are limited to, determining
costs of production for use by the GOP in setting 
prices. In

this regard, the unit could well 
be held up to close scrutiny for

legitimate reasons. 
 It could find itself in difficultyq however.

if 
 doubt were cast on the reliability of results by those 
whose

interests could be adversely affected by SOP 
decisions. Other
wise, the project and the unit itself should be viewed z= a means
of obtaining and analyzing data for policy decisions, constitut
ing tools for implementing various policies.
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the~prenI "meties days :rd'. i ,d nity pay
An.'o -Gt24aand i,-. ir- -atteandpi:v 

i mp ~e:n pratt i ce.. 

the t" .+,iAin syte to provide , f fa.ad t or 

cul c(drnvugh aaal c s,;t.vn#. : us n dnterinintg 

- Es.tabl i h a d mnstra-&ti n uni.t ,., :: ovrn~nt I iv stock tarm and Nduct fd ,ng tr Ms to ontstrate 
the v' ue of oised y-pe ducts for eein dairy and 

t provide tehnical exnerliz and upzt to the D ayrt
gent of .iv tock anc Dairy Xevelop:antr i-c.ab t or 

developing a m re effec'tive et ic irmprovement pro{F'amfor dairy cattle and and I 

Impose a gradpted heilin lk p dr ,irprts or 
levy a su'icient t t iI p der t subsidize th farm
ifate price of milk. 

2. Dscriptiei of thew Stidy 

The govercnment's national agricultural policy stresses 
a balance approach to all aspect . ariultu, eqa including 
craps and livestock. Specialized lseed crops are not grown 
extensivea. Current dmestic productitn of edible coiesoilt 

argely st by-product cotton rodicti ri ich i governed by
a o 

the price of livtl not oil. Supply o. oil, thrafi re :edible has 

not kept pace iith i ocreasinrg demand, and imply-ts have increasedto two-thirds of the total anhsumption 

In response to this imbalance, the government has created an 
ilseed Development Board to provide advice on growing and pro

cessing imseed crops. An oilseed development plan has been 
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prepared Which proporez s an epAnd d acreage of noantraditional 
ozils~f-d crops (sunlowu'-s, syboanz and nafofe~ a rardual 

iivtin 4ho yielft of trrdtio;iral ci lseds (r&,p2 and 
mustard) and iep,-ovid ertrticn of mdibla oils through the 
rehabilitation a§ exitzintpj nt, 

Succesc- o- the progra "ill depend t a l2aron ext rt on the 
pricing boicth t oil and coilse d rriy-rodcts, partic,.iarly 
reiatave to wheat, rice arid sugarcan, and preveting ai nTicnt 
dinplacoemai-t uf these fod orpqs Fre .&bV, tho program will 
proced by introducing ierwased ni naint'rad itional 
oil emod crops on fallI ,cGvdland or in ifirrating thn Crops into 
rotati cws ,thtut r.during the acroag nco-mially pian'od tu the 
basicr friod crops. 

A-n i ;: rnta.nt alernent of exmpanding, edible ailsieed prcduction and 
proct,:sing cntnerns the effect on the domestic livestock and 
paultry sec'tor-1.. Thore should bi additionai supplies of sun
4o1., soybean, rape and im.,stard secad onal availible for live
st c and pziultry feed as acreages of these crops aro increased 
and larger proportions of the oil are extracted through the 
zoi vent process. Also, additional supplies of cottnseed meal 
could be forthcoming as the solvent extraction prrcess is used, 
rather than the expeller method of removing oil. 

Another aspect of an expanded edible oilseed progran is the 
effect increased plan~ings of nontraditi-nal oilseed crops may
have on the area planted to forage crops. Already, the supply of 
forage crops oaftan falls short of ner-s for liventock feed. 
Unless cropping intensity ratios can be . creased, there could be 
a reduction in the supply of total feed produced as oilseed crops 
are introduced. 

a. 31 yecti ves
 

With these discussions in mind, the objectives of
 
this report are to (i) evaluate the potential for using edible
 
oilseed crop by--products as a component of supplemental feed for 
livestock and poultry; 
and ii) present certain project proposals 
possible for funding Ly govc-rnment, donor or lending agencies, or 
by the private sector for increasing the production of and income 
•fv'on improved qualities of livestock, poultry and their products. 
In reachng the7,e objectivesq considerable attention has been 
given to describing -the present livestock and poultry production 
and marzeting situation in Pakistan and to identifying problems
 
associated with current systems. 
 These problems must be
 
addressed if additional uses of inputs are to be. offective and
 
economicai. 

This report is based partly on extensive review.of 
 the latest 
available government and institutional statistics and publica
tions concerning livestock and poultry production and marketing 
in Pakistan. The report also reflects the insights gained 
from
 
personal observations and discussions with people',t government,
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inotitutonal and privaste clltiv during field triss to the 
4cur ro'viroes. 

Ua.alle Dencript ta rcil , hd l:b e,~i 

a~nd trdit. i ckgve ite t themilk aeat and traction ne.di of 

traddi -U-"Fould'"educq ce:rnps frosin TUut it ins 

been a b~l I- stab1 i h~d tradition to $eed low-qu0I iity - ,- and 
by-produts ro cash cfops to hatt1e an bufnol Cn cduenthy, 
the 1evel of eilk and meat production pi animal ha p iys ben 

1ow. 

Total milk production .no Pa is;ar i has bhden relativey high due to 
the large nutober of cattle ad buffmalo bu ptr di' i.of 
into central urbanoeubliccenters has been a cr.rn. 

oenera1. the small herd size and low productivity ,:. ani .Klha 
limited the developent of any c gordinated mik ma69 t 

As the population in urban centers epanded , the ceri A 
demand or fresh mil gave rise to rany rcat0leSnd ota herds 
buffalo being located within city aran This led to thd dv~l
optent of a direct productr- insurraw ik market as a pa tial 

answer to supplying urban consuers The market brought p..bieo
Tf poor ritationt unitid i k and ied-iate ,fehed upply 
The lart nutiof at ad bu kaei the datto/b-.u;tlo 

confined to rural areas and deveiopihic milk r:ollection statiwn 
and central procesin pcennts to move the milk to urban centr 

Concurrently, gvternrnent retail prices were imposed on rcse 
milk for consur'r protection. 

Unfortunately, the cotrolled retail price did not ,allow suffi
cient e argin to cover collection and processing costs plus a 
reasonable return to milk producers. Wpith no financial inco.. tive 
faor foarmers to supply this marketo milk procensing plants c~uld 

not attract the volume necessary to operate on an c .fici{ nt 
scale. out of 20 plants established solely for processing dzves
tically pdoduced milk, 17 are operating. 

The lack of financial incentives for arners to produce milk nas 
conmercial scale has delayed the adoption of improvd hutrd 
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i 2f-f~c i Ci ~J~y' Or 1.aw al t h. 

private farm IavX Thek~ ~ ~~-r': pr-' 

artii4 icial in2er n i" 'n, t i'/i I,I' cr 
gen 	 a t . +'L ma Ie ;p++g"'i'nd,++.g;Y Vj + ,$j e uh Ihe 	 +r:++om 	 i
f:'+.+ 


yienls than tIi tr2:r,-riciL.ti n IF P &! zutr~i d rn
 
6r,- I iv e tock •p c r C, i nari .1 :,
 

controx .
 

goats and sheep. , '... . . t ' ty ,k rntuer' c 

mgwool 	 and maat prndclciyna' clsl a n d ony surpliu ti I I i tz 
consuimed by the faeoily. "Thus, 'o 	 ast bnb ,, to incor
porate thevsi+ species, i-to this study. 

2. 	 currer~i st a'kusE 

a. 	 Natt on 2 il ot i on nd
 
lh stri iL~ i oa of att le!Bi+alo
 

The most recent est imate of total cattle and buf
4alo (1980-81) was 15.1 and 11.8 million head, respectively. 
Table 1 gives a detailed view of these animals by age and sex. 

Table 1 

Estimated Population of Cattle and Buffalo
 

Cattle Buffalo
 

No. of females 3 years and over 4,717,000 6,686,+000
 
No. of females less than 3 years 1,972,000 3,111,000
 
No. of males 8,394,000 1.997.000
 
TOTAL 15.083.000 113794.000
 

Source: Pakistan A -iculture Data Book, June, 1982.
 

Even 	though there are more cattle than buffalo in Pakistan, only
 
4.4 percent of the cattle population is composed of fem,Aes,
 
compared with 83 percent of the buffalo pr,pulation. The 1976
 
census of livestock shows aO.6 percent of total animal traction
 
is provided by male cattle, compared with 2.3 percent by male
 
buffalo, accounting for the disproportionate ratio of males to
 
females among cattle.
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Only 52 percen~t of 4 oau cattle over three year5 old were 
actually producing milk on the day of the 1976 wnusiezration 
becausm 40 percent taro dryy and a±ight percent wepr never Calved. 
A tivmi ar si thi was indicted fohr im.t -emw buffalo oir 
three years oldg with 59.5 pirccen*. milking, 26.5 percsfni dry and~ 

would ha E90 percent si 3k ~all tins. Tht,' rprducivbT a~t 'iPmh 
cent o nonprodu-i-i f suan -- attt/falCf - Bffalo k- ----


aninal. Table 2 shows a,1nprit1or 109 2 19.2 
latud onl the basis of all fea~ cv' n, -) icy&*-

onlIy thOSR inI IRtati~n.
 

Dail y ik Produa2QvB.rn b y7w'Ft-ala 4ro 7 Y1rax.a, 1. 

Females in Iactatpon Cu5155n7
 
Ali females over 
3vvrs old I.Z15 3'..~ 

The pre~dominant position of FP'ujab Pr rmo in n~ubprFs 0.1: ca1lcl. 
buff ala and peOple ShMPUB Uh iwportanc-; of fouifi dairy projert 
activities to this ara -For th greate!.t VIftable 3). 

Province Cattle -- Z-- Buffalo -Z* N an --Z-- Cattle/Buffalo:People 

Punjab 2,189,936 53.6 4,399,975 73.9 47.45 56.6 1: 7.2 
Sind 907,381 22.2 1,146,847 19.3 10.97 22.6 1: 9.2 
Baluchistan 
NNFP 

205,022
73 311 

5.0 
19.2 

21,205
383,768 

0.41 
6.4 

4.31 
13.06 

5.1 
15.7 

1:19.0 
1:11.3 

fTO _4,0 5 650 595 795 03.79 1:89.3 
Source: "Pakistan Census of Livestock, 1976' (Special Paper) and Hoisina and Population Census of Pakistan. 

1980-81. 
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Th;' " LTtti of cattle/buffalo populations by herd size is 
anothar t -;F-.-fictor to consider vahen designing projects to 
ivproev. e i-ton or marketing. Table 4 illustrates the distri

o, c-ttle and b -fale hy number of animal. per herd in
l976 

Table 4
 

Ddtrxtiq*n of Cattle and !R4ffalces by Herd Size 

_1 E I of He -ds of{ Total # of Herds X of Total 

Less 	than 5 155, 0fi3 77.62 .,B71,576 03..60 
5 -t 0 821,535 20.21 5039403 14.6b 
11 - 20 76,999 1.99 51, 533 1.50 
21 - 50 ,10v372 0.26 7,266 0.21 
orE than504 	 0,2 927 O.03
 

Sour-c-ez Derived from "Pakistan Census of Livestock, 1976." 

Based on the 1976 census of househoids owniing cattle or buff alo, 
the average hard size was 3.47 cattle and 3.07 bu faloa These 
4igures do not separate out the an4ima!s used -for animal traction 
or indicate the duplication of households owning both cattle and 
bufValo,. Even so, xt is evident that small heras of loss than 
4ive an).mals are most characteristic of ciettle/buffalo herds in 
Pak istan. 

Much 	can be said about the benef.cial features of sinall herds in
 
-family employment and utilization of scavenger-type feedB. Milk 
collection and marketing problems, however, become compounded 
from small-volume handling. For exampie, 132 dairy cooperatives 
have been established in Sahiwal and Sargodha Districts of the 
Punjab Province by the Department of Livestock and Dairy Develop
ment. A Only 11,000 liters of milk are collected daily. This 
calculates to a mere 63.3 liters per cooperative. 

b. 	 National Milk Production,
 
Availability and Consumption
 

Total milk production in Pakistan is high, rela
tive to many other countries, due to the large population of
 
cattle and buffalo. However,, nearly 20 percent of the milk
 

'Pakistan Economic Survev. 1980-81.
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____ 

produced is sithar' wasted or consumed by suckling progeny.
Table 5 shows annual ilk production and its avaiibility for 
Consum~ption. 

AnnuaUl l ? tig and Availablity 
(19000~ ;Iftric Tsj 

Percent Changet71-72 1975-7h 1979-60 -- ,-1971-79 ... 

Milk Producedl & s~~i' 95,014 +16.2
 
Hilk AvaihlaL2,e
folr Cofsumi ntii 2T ,5.._t. + 16$,wrc -/.. 799 

The nine millir.on ton. of milk produced i,t Pakistan in 1979--80 was 
36 percent more then that of ell tho OFEC ctntries put together.
It represents about oni-half the cquantrity of Milk produced in all 
50 countries of the, Mu im woridh :7ven row the per capita
availability ofr milk ,nd milk products has fallen1 from around 
150-160 kg in 1960-65, to iAB-120 kg in 1970-75 and to EU--91 kg
in 1977-7G. Between 1972 and 1973 lk production was ostimated 
to have increased by 10 percent, whi2e the human population and
 
its availability have not kept pace with human population growth., 

It is asswmed that sfficient cpatities of milk and mnilk pro
ducts are readily available in the 4. Yillivn houzsshilds that
 
keep cattle and 
 buffalo, THowevert, the distribition systim for 
supplying the pepole livirng in urban arzaz i% inr . .c e , The2
 
increasing urban dmemanld -for iiilk is merhoad by migration -frz~n
rural areas, Urban famlies tend to be lcnrxiqr and their incomes 
greater. 

The failure of milk production ta .kt-p pace with urban dotand and 
an inadequate marketing syatem to move t.he oilk frap producers to 
cities creates a qrowing trend for urban consumers to arrept the 
readily avail able supijiI y of duty free imprrted miilk powder.
Restricting retail prices on milk by governmient d&-crew ipos s 
low prices an the producer and removes the incentive to incr'ease 
domestic production. Milk processing plants arin non being dovel
oped to utilize the highly subsidized European Econom-.iic Community
(EEC) milk powder and take advantage of the urban consumer's 
demand. 

2 Saend Ahmad Qureshiq Live~pok .yejopment Ptentij ajnd 
Strategy in Pakistan, Planning arid Development Board, Ptinjab. 
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c Cur-rent Pt~v c~~~ 
10 .M Pr1-41A M km 

Certain r,.rs aod spoci government 
programs are already present tha should be recognized for the 
potential contribution, toward future self-sufficiency in mi!k 
producti on: 

all 	 Cattle and i.-faao pulat-oa,, Thare are already over 
11 millicn c Attle, and b.ffala fa pls. of milk-producing 
age in FPaarn. If annual tix per head could 

b inreasswd to o 2v)OO only 5.236an ~f 
miAllion head would be needed to pr vidr 100 liters pe.r 
capita to the present human popatic plui 400 liters 
to carry ciia-h calf to ,veanint. age. In r_;thur woardso 
there are twice as many cattle/buffalo females as ar2 
artually needed for self- u.fficieny. 

b. 	 Availabi.lity and cost of z:- 0 About 72 percent of 
the F"tational populationi lw:1v:, in rural are and 56 
percai'it of d is employod airicultha lab.r rorce 	 in ture. 

11so9 4.8 million +af;ilies own cattle or buf'alo 
Thum, i:.here is adequate avairability of Iabor experi
enced in handl i ng dairy anitieals.. The current wage 

scatne for farn labor is less than 15 rupeesiday (1.20 
U.S 	dl I ars) 

c. -ti i'Ii nseinktion (A). Establishod in 1972t the 
.vov~rr ,t artificial insemination servi c" insemi nate3 

over 3.75O000 aniwils par year. In Punjab irovince. 
there arce 90 canters with 173 subcenters employing 377 
AI t niciar _.o The genetic: goal is to 1iroprove pure

breds t hrough intensive selection and cross nondescript 
cows with Fr. esian and Jere.ay sires. 

d. 	 Yet rina"y mvnrvic:. Disease control has received more 
government emphasis and support than any other live

stock projgr&i. Veterinary centers are located through

out the dairy sector. 

(2) 	 M Ik MarketJ nog 

a, 	 Consumer demand. The number one prerequisite to devel
oping a market is consumer demand. The plus four 

percent annual growth rate in urban population has 
created a demand for milk and dairy products that is 
greater than the present marketing system can supply. 

b. 	 Milk collection and chilling stationz. Significant 

progress is being made in establishing a large network 
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of l ectivxv m.nd chilling it.tion%, epaally in 
Punjab pravnz These collection . tati onia are baing
atablisd at t::he villago level for pooling milk frLw 
ccuntlctm smali h.rd%. Hilk is then colected in bulk 
and pumped through a plate coular at a naarby chilling 
station before. delivery at & central milk proreming 
plant. 

d. 	 r WAV-tj "0Fjfjcic 

H1any constraints are suirlounliy limiting progres
in the dalry %-tur. Those of primary importance are listed a 

(1) 	 No Profit Incentive for
 
CommerciAL Milk Production
 

The retail price of milk that rva-he" the
 
consumer through commercial prucessing and marketing channels is
 
restrictod by govfirnmant decree.- The price received by the
 
producer is not government regulated., Therefore, the farm price 
is dictated by subtracting all cozts of milk collectionp proces
ing-packaging and marketing. These costs can amount ti over 6O
 
percent o-." the retail price due to the cost 
 a4: small-volume 
handling. Th% net result is a +arm price too low to cover the 
costs of produc-tion. Therefore, no incentive is provided for 
farmers to increase their milk sales%. An example of price dif
ferential between collection 5tation and retail is shown below. 

Table 6 

Price Fuor Lltzn- W. Milk 

4.0 Percent 3.5 per-cent 

Collection Station 	 1,51 
Retail _4.13 

Scurces: 	 Karawala Village Collection Staticn November,, 1982, 
and Fakiutan EconJcrvy 1981-82, Ministry of 
Finance. 

D.H.L. Rollinson (FAO Chiel Livestock Development Advisor),

A Sum ary of the Current Situation o- the Import of Milk and Milk 
Products into Pakistan, 1979. 
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(2) Rair 2MR in k n 

Adequate supplies of good-quality forage are 
the foundation ior efficient production of milk. As milk yields 

,increase, supplmentation '-f grain concntrat-, ,r becoe'.7cs r.ers
sary. In Pakistan, green fodders are the most important feed 
consumed by cattle/buffalo. Although 16 percent of the total 
cultivated land to devoted to producing greed fodderg the supply

is insufficient to meet the requirements of the increasing number 
of livestr..k. Therefore, dry roughages from cereal crop remidues 
such a. straw and stovers make up the balance of available
 
forage.
 

Agro-industrial by-products 
are being heavily utilized as the
 
only "concentrates" to supplement the -forages. These are primar
ily cakes and meals from oilseed processing, brans from wheat and
 
rice milling and molasses and beet pulp from the processing of
 
sugarcanes and sugar beets. Taking into consideration all feed
 
resources available to livestock in Pakistan, they provide only
 
36.5 percent of the energy and 33.25 percent of the protein
 
recommended for body weight maintenance of 
ths present livestock
 
population.3 
The lack of feed and itu lov quality are considered
 
the primary causes for the low productivity of Pakistani cattle 
and buffalo. Also. ' much of the animal health and reproduction 
problems can be traced directly to nutritional deficiencies. 

(3) Low Genetic Level of Cattle and Buffalo
 

The necessary components of a genetic
 
improvement program for milk yields are (i) an extensive animal
 
identification system in which animals are tagged with a nondup
licated number series; (ii) a production-testing record system to
 
measure individual performance over an extended time period; 
(iii) development of performance standards for selecting superior
 
individuals; and (iv) a breeding system such as artificial insem
ination which favors the multiplication of progeny from the 
selected animals. 

These components for genetic improvement have been virtually
 
nonexistent in Pakistan until just recently. The latest refer
enced indicates, only 22,000 animals have been ear-tagged and
 
1,000 have been production tested. Production testing is limited
 

4 Mohammad Yaqoob Malik, Feed Resources fgo jivestock Produc
tion in Pakistan, Pakistan Science Conference, April, 1922. 

0S. B. Ali Shah, Deelooment of Dairyino inNWFP. Bd.Ec.Eq.,
 
Pub. No. 101, University of Peshawar, 1975.
 

'Department of Livestock and Dairy Development, A F'ictorial 
View of Livestock and Dairy Development Punjab., 
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only to government and military livestock farms. AT this time, a 
strict breeding policy is being followed in which the domestic 
purebreds shall be kept pure by breeding only to sires of the 
same breed. Thus, a genetic program to improve the productivity 
of these breeds will be delayed until all the necessary compo
nents listed above are +unctioning intensively. 

The greatest opportunity to make significant progress in cattle 
productivity comes f rum the accepted policy of breeding non
descript indigenous cows with Holstein/Friesian sires. The 
Hol stein sires are the product of well1-establ i shed genetic 
improvement programs in the United States. The results thus far 
indicate the age at maturity is reduced 12 to 18 months and milk 
yields are increased 100 to 140 percent. 

Higher genetics mean less animals will be needed to meet national 
production goals, placing less stress an limited ieed supplies. 
Higher yields per animal unit also reduces production costs and 
puts the herd owner in a better economic position. 

(4) Extension Education for Milk Producers 

In the past, the educational needs of milk 
producei s were completely ignored by the government for what may 
have been provided by veterinarians. No education was provided 
for improving herd management practices and economic decision 
making. More recently, a Livestock Production (Extension) Ser
vice has been established in Punjab Province by the Department of 

" Livestock and Dairy Development. Its program activities appear 
to be heavily oriented toward service which may detract from 
emphasis on education. 

The most encouraging educational program observed was the train
ing center operated by the Punjab Livestock Project at 
Sheikhupura. This center was staffed by a farm management spe
cialist, veterinary officer, artificial insemination officer and 
a dairy products technician directed by a team leader. Its 
educational program was tied to village milk collection stations. 

Two primary obstacles seriously limit the effectiveness of exten
sion educational programs for milk producers. The first and most
 
serious is the lack of a financial incentive for producers to
 
adopt any practice requiring a cash expenditure. No matter how
 
efficient or productive the farmer becomes, the low milk price
 
will not cover his cost of production. The milk price received
 
per liter of four percent butterfat milk at Rs 1.51 is equivalent
 
to $5.50 per 100 pounds. For comparison, the present U.S.
 
government support price for 3.5 percent butterfat milk is $13.20
 
per 100 pounds.
 

7 b:id. 
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The second obstacle limiting the educational approach is thu 
extremely low literacy rate (14.3 percent) in rural This
areas. 

especially limits the teaching of basic principles through the
 
written media, leaving open only the educational technique of
 
"how to do it" demonstration methods.
 

There is a lack of trained personnel to staff a nationwide exten
sion dairy program because there is no university in Pakistan
 
with a dairy derartment or a specialized curriculum of dairy
 
-,cience courses.
 

(5) Small Herd Size and Milk Collection
 

The 1976 livestock census shawe, an average

herd size of 3.47 cattle or 3.07 buf-faloes. Thes figures in-
elude males and young stock. As only 31 percent of the cattle
 
population and 57 percent of the buffalo population are miade up
of females three years or older, tho average herd contains only
1.1 cows or 1.75 buffaloes of milk-producing age. Considering
the average daily milk yield of cows is 1.85 liters and the 
average daily yield of buffaloes is 3.2 liters, it is obvious 
that the average cow or buffalo herd produces mo milk for sale. 
Milk would all be consumed on the farm. Only nerds with more 
than 10 animals produce enough milk to justify collection for 
commercial processing. In 1976, 2.2 percent of the cattle herds 
and 1.7 percent of the buffalo herds fell into this category 
(Table 4). 

The low milk price paid to farmers at collection stations does
 
not attract much milk from the larger herds. The larger herd
 
owners specializing in milk production sell their milk directly
 
to consitmers or intermediaries at a price closely equivalent to
 
the established retail level. The intermediaries operate on a
 
margin obtained by water dilution.f
 

Seasonal variation in milk production is especially noted in
 
small herds. They are very unlikely to have stored feed reserves
 
and are therefore more vulnerable to seasonal feed shortages.
 
The variation in milk supply at the Gujiranwala Village Collection
 
Station ranged from 100 to 500 liters between seasons.
 

In summary, the collection of milk for commercial processing is
 
besieged with problems of low and fluctuating volumes. All these
 
problems add significantly to marketing costs and, consequently,
 
lower the price paid to producers.
 

OS. B. All Shah, op. cit.
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(6) _worte Mi I k Pnwder 

To increase the availability of milk to urban 
centers, imported milk powder and other dairy products have amade 
their way into the market. The increased use of these products
i s showin bel ow. 

Table 7 

Value of Imported Dairy Products
 

------------------- Year-----------------
1974 1975 1976 1977 1978 1979--80 

Value 16,t8 15.2 33.5 36.7 26.8 32.6 

Sources: D.H.L. Rollinson, op. cit., and Ec:onomics of Village 
L~ivetotk, 
p. 187. 

981, Economic Research Institute, Punj1ab, 

The present cc-_t of imported nonfat milk powder when reconsti
tuted with water is Rs 1.7 per liter.7 There are several large

milk processing plants being developed to blend this cheap recon
stituted ncnfat milk with high testing domestic milk. Because
 
there is an unlimited supply of heavily subsidized milk powder

available from the European Common Market, one can expect a rapid

rise in its future use in Pakistan. It will permit the new
 
processing plants to operate at higher capacity and provide 
more
 
milk to urban consumers. On the negative side, its ready avail
ability in unlimited amounts at a price below the actual cost of
 
production will keep domestic prices too low and prevent the
 
future development of Pakistan-s own dairy sector.
 

3. Major Iapedimints to Change/Progress 

The current negative factors influencing milk produc
tion and marketing, as described earlier, also serve as 
major

impediments to progress. They can be briefly summarized as
 
follows: as long as government controls the retail price of
 
processed milk at a level 
which does not cover its cost of pro
duction, collection, processing and marketing, there can be no 
development of the dairy sector. 

!A. Hafeez Khan, "Modern Milk Processing Plant Underway," 
The Muslim, Islamabad, December 1, 1982.
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When herd owners find it impossible to cover thiuir Lost of pro
duction they will not adopt: improvrd management practices that 
require an investment or higher operating T.penses, even if such 
practices would increase their production or improvie' their effi
ciency. Thus, extension education programs will have very little 
success. The IoW retail price of processed milk Wil continue to
 
be circumvented by greater sales of raw, adultorated milk. These 
sales, in turn, will clear the way for consumer acceptance of 
reconstituted milk powder inpbrted from thq European Common Mar
ket. At this point, the opportunity will have been lust for 
Pakistan to develop'its own dairy industry.
 

Another serioLus impediment to dairy sector development is the 
limited represntation of dairy producers at leve s of government 
where decisions affecting their interests and livelihood are 
made. There is a Federal Dairy Development Board w0ith represen
tation from the public and private sectors where dairy develop
ment problems are discussed, but often, positive action is 
limited. 

4. Assessment of Priorities for Change 

A solution to any one of the multiple problems facing 
the dairy sector will not have a profound effect on moving the
 
indusiry forward. There are many broken links in the dairy
 
chain. However, there are certain major problems that have a
 
sequential priority that must be solved or corrected before
 
directing effort to others.
 

a. Increased Milk Price to Producers 

The farmgate price of milk must be raised to a 
level that covers the average costs of production, plus an incen
tivc margin to produce more volume. At the same time, a national 
policy plan must be developed on phasing down the import of milk 
powder in proportion to increased availability of domestically 
produced milk. This is to avoid unfair market competition from 
the highly-subsidized, low-priced EEC milk powder. Another 
approach would be an assessed tax on milk imports with all such 
revenue applied as subsidy to the farmgate milk price. 

b. Improvement of Animal Nutrition
 

The current supply of available feed is inadequate 
to support the livestock population. There are two alternatives 
to this dilemma: (1) increase the available feed supply or (2) 
decrease the livestock population. The traditional concept in 
Pakistan is that forage production cannot compete with cash 
crops. Thus, it would be very difficult to increase basic for
ages to the level required for good nutrition of the present 
livestock population. A marked increase in the production and 
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domctic utiiization of industrial by-protducts viuld, make , sig
nificant contribution toward nut;-ition*i improveet. It is not, 
however-, the complete remedy for the baslic problzm of livetack 
overpopulation. 

A longer-tern, salution to impro~ved animal nutri tiran vcould be the 
development of fa national plan to reduce thv liventock popula
tion. Such a policy should (1) rescind tha present policy of two 
"meatless" days pe~r week; (2) provide indemnity payments to 
4armars for compulsory reduction of animal numbers; and t3) have 
v'eterinariana designate the animals to he removed as thnsw which 
have the least potential for productivity. Evan though it is* 
r.cognized 1hat awnership qf large numbers of anifals has status 
appead it is believed that the Pakistan government has suffi
cient influi.-nce to carry out a livestck reduction program. This 
'ocedurez is being followed in European countries and "as uted in 

tha United States during the 19307s DprvE&sion. 

In y event. it takes less nutrients and is lesn, costly to 
produce 10 million tons of m ilk with five illion cows and buffa
ies at 2,000 kg per head, than to maintAin 10 million head 
producing at the 1,000 kg level. The: savings obtained from 
reduced body maintenance requirements would be 885 thcousand tons 
of protein and 7.25 million tons of total digastible nutrients 
(TDN). This savings alone represents 44 percent of the present 
national feed protein supply and 23.3 of the total available 
TDN.
 

c. Genetic Improvement of Milk Producin Ani mals 

Even with scarce feed supplies, genoticially 
superior animals are more productive thap inferior ones. They 
are more efficient converters of the feed consumed. In Pakistan, 
there has been no scientific selection and breeding pr'ogram to 
develop high producing dairy breeds of cattle. Relative to river 
buffalo in other countries the Nili Rit:vi and Kundi breeds of 
Pakistan are respectable producers, although further genetic 
improvement of buffalo as well as cattle is needed. 

The dramatic effect of genetics is well illustrated :in Pakistan 
by results obtained when nondescript cows are inseminated with 
semen from high genetic U.S. Holstein sires. The female progeny 
from this cross reach maturity 10-19-months earlier and produce 
more than twice as much milk as their mothers. In one publica
tion issued by the Department of Livestock and Dairy Development, 
Punjabp 1 it can be noted tnat the firnt generation progeny -From 
crossbreeding (F') cows iprduced ;n average of 49778 kg per 
lactation, compared with 4 kg produced by their nondescript 
mothers. 

1 °Mohammad Yaqoob Malik, op. cit. 

"1 A Pictorial View of Livestock and Vai y Deve2pj__nt1 op. 

cit. 
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A national genetic improvement program designed to increase the 
productivity of the purebred cattle and buffalo through special 
selection, and improve nondescript cattle through crossbreeding 
to Holstein sires would contribute greatly toward higher and more 
efficient milk production in Pakistan. This would be a low-cost 
capital investment rather than an operating expense. 

d. 	 Improvement of Herd Hanagement
 
Through Extension Educatinn
 

If the farmgate price of milk can be increased
 
enough to provide an incentive for farmers to increase their
 
production sales, it will be essential for the government to
 
provide an extension education program to help improve their herd
 
management practices. Such education should emphasize the plan
ning of year-round feeding programs, improved reproduction prac
tices, raising herd replacements, selection and culling, health
 
care and milk sanitation.
 

C. 	 Project Analysis 

1. 	 Tachnical Aspects of Proposed Dairy Projects 

The following projects are proposed in view of (i) 
priority problems facing the dairy sector; (ii) the type of 
expatriate expertise or technology that would contribute the most 
toward solving these problems; and (iii) the utilization of 
oilseed by-products by dairy animals. 

Project A: Cost Analysis of Milk Production
 

The lack of financial incentive to dairy herd owners is the
 
greatest, single constraint to improvement of the dairy sector.
 
Farmers will not adopt the necessary practices to increase
 
national milk production unless the farmgate price of milk is
 
sufficiently increased to provide an incentive. The appropriate
 
levels of government must be made aware of the complete nature of
 
this problem. To bring about this awareness, accurate production
 
cost data must be provided to them. If they respond favorably
 
Pith a desire to make pricing changes, the production cost data
 
will provide the guideline for making the needed adjustment.
 

The Agricultural Prices Commission (APC) was established in 1981
 
to provide the government with consistent and timely recommenda
tions on input-output prices based on analyses of their effects
 
on farm incomes and productivity. The APC tas expected to have
 
been staffed by June, 1982, and to have commenced a work program
 
aimed at (a) designing a system for collection of on-farm data;
 
(b) collecting data on international prizes and production; and
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(c) developing a methodology for me.asuring the effect of price

recommandatini on farmers- and casnsumrs' real incomes. This 
work prngram is intended to develop the methodology of preparing
 
timely price ret:omendations to apprnpriate government levels. 

A review of sevaral studies published sincae 1979, 1 sho. final 
costs of milk production ranging from Rs 1.64 to Fs 4.7C per 
liter. In the Jost study, rv,.ither the value of feed produced by 
the farmer nor the cost of labor was included. A revienw of the 
study by Rehman and Rendall showed gree, fo de&r sales as part of 
milk production income. Daily co:nsumption par animal unit was 75 
kg green fodder, 1.2 kg dry fodder and 2.6 kq ncentrate that 
would be at least 22 kg of dry matter -an iwpossibl* consumkption 
level). Also, milk consumed by calves was listed as an expense 
rather than as a credit to the cotis and a 35 percent culling rate 
distorted income figures. Saji and Jost made the error of list
ing both the full purchase value of the cow and its depreciation 
as cost items. The report by Rendall and Lockwood waf-; the only 
study reviewed which appeared to use a logical economii format 
for analyzing income/costs of milk production, but the assump
tions and nature of "purchases" and "miscellaneous" expense items 
were not explained. 

The above summary of studies recently conducted on the 
income/costs of milk production does not provide the econo.mic 
information needed to formulate government pnlicies on milk pric
ing. Errors are indicated in these studies. Also, one-time 
studies are quickly outdated when price changes occur, and the 
economics of one sampled area are unlikely to apply to others. 
Therefore, it is proposed that expatriate expertise be provided 
to assist the newly formed APC in developing a comprehensive 
program on the financial anlaysis of milk production. The ulti
mate objective would be to provide the inFormation necessary for
 
the GOP to develop a milk pricing policy which will provide
 
farmers with an incentive to produce and sell more milk.
 

Expatriate assistance should be directed toward deve. oping on-
farm data that accurately represent true physical and financial
 
input-output information for each major milk producing area of 
Pakistan. The data system should be computerized for extensive 
and rapid analysis and for ease of updating when price changes 
occur. Data summaries should reflect variation in costs due to 
geographical locations and feeding systems, well as stratifias 
cation by species, herd size and yield per animal unit. 

N.P. Jost, Livestock Production and Marketin Survey in 
the Punjab, German Agency for Technical Cooperation,, Lahore, 
1979; Khalil-ur-Rehman and D.F. Rendall. Cost of Producing Cross 
bred Herds for the Year 1980-1_, Livestock Experiment Station, 
Qadirabad; D.F. Rendall and S.A. Lockwood, The Economics of Two 
Major Systems in the Punjab, Pakistan., 1961; and M.A. Saji and 
N.P. Jost, "Cattle and Buffalo Production and Current Con
straints," Papers and Proceedings of Workshop on Economics of 
Village Livestock, Punjab, 1981. 
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The expatriate technical advisor should also provide assistance 
to the APC in developing Methodology for testing or predicting
the effect of gilk price changes an both the fartners' incentive 
to produce and the consumers' willinqness to buy. This informa
tion wil be essential to naking sound recommendations -for 
changes in government pricing policies. 

F.nally, the expatriatt7 technical advisor should examine 
the
 
e-ffect oi importd m.jilk products on future development oi the
dairy induzttry., 
 £cn -atio- may be given to import ceilings or 
to iPOsi 'Aport tZxe. whii could be used to subsidize farm
gate milk prices.
 

Utilization of Wis.:,d 1y-Producti .for Milk Produgltion 

The demand for oil.eed by-products 4-or milk production will
increase drastically if mil e priu..s are adjusted high enough to
give farmers an incentivC:-.' t-:! increase production, Next to poul
try fee-ds, rationts fc~r milk produC.tion rank the highest 
 in

protein ilse.d by-productt are valued primarily 
as protein supp i ement s. Approx iaately 635,000 tons of digestible
protein are required to p,-odn.'Pe i0 .4 lion tons of ,i1k (current
national produ tion).. The total. digestible protein s.upplied by
Pakistan's oilseed by-procdtcts in 1980-64.1as estimated at 37,00)
tons. t Ihus, there is a great potentil demand for oilseed 
meals and cakes in feedingJ dairy aniims, 

As oil seed product ion -i.ncreases to oet the domestic demand for 
edible oils, by-p-rodut ts will play increasing role in liveanr 

stock rations. Therefore., it is proposed that a project be
initiated to demnnstrate to -armrs the feeding value of these 
by-products for milk production,, 

It is proposed that the oeeding demonstration be selectively
located on one of the present government livestock farms or
 
experiment stations 
near an oilseed extraction mill and in an
 
area with a high concentration of da .ry animals. 
Such a location
 
would involve close ties with 
a recognized government livestock
 
agency, 
the interest and support of oilseed industryv representa
tives and an opportunity to maximizF the demonstration effect 
 to
 
potential users 
(f,?rmers) of the by-products.
 

1-Mohammad Yaqoob Malik, op, cit. 
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x It is recommended that approximately 50 pregnant F-1 Holstrein 
nondacrip crossbred heifeors be 7ecured for the dairy herd and 

that tho/ be randomly assigned to three feed treatment groups as 
as a controlthey e:ter- +irnt.lactation Group 1 would serve 

±'c ration typical of fed in the surroundinggroup and Jc fd a. that 

aea, excudLing any oilseed by-product. Group 2 would receive 

the same basiC ration as group I, plus the addition c-f a pre-

Group 3 would bedCete.-emined quantity of the oilseed by-product. 
fed the same ration as gr-oup 2, except for a higher level of the 

oil seed by-product. All cows would receive the same basic forage 

ration in outside feed bunks, but the concentrates and oilseed 

by-products would be controlled by inside feeding at milking
 

ti me.
 

be kept on feed consumption and milk production,,Records would 
The milk response fron the additional protein and energy supplied
 

and 3 would serve as a measureby the by-pro,.,ucts in rations 2 
for determining the nutritional value and subsequent pricing of
 

The feeding results would be published and
the by-productsi. 

disseminated 
to other research and extension personnel nation

wide. Demonstration field days would be held to disseminate the
 

results to milk producers in the surrounding area.
 

Project C: Genetic Improvement
 

Improved genetics increases the productivity of animals which, in
 

More income provides
turn, provides more income to herd owners. 


incentive and financial ability to adopt better feeding and
the 

management practices. Thus, genetic improvement in dairy animals
 

is the starting point for building a more efficiert and produc

tive dairy industry.
 

The greatest contribution that could be offered in assisting
 
improvement. The
Pakistan's dairy industry is through genetic 


United States has the most highly developed dairy record system
 

for genetic improvement in the world. Through the use of this
 

record system. the U.S. has also developed the most highly
 

evolved and productive dairy cattle breed--the U..S. Holstein.
 

This breed is now being used extensively throughout 'Europe 
to
 

upgrade black and white Friesians. At the same time, the Euro

peans are trying to export their powdered milk and less produc-


The primary point,
tive Friesians to developing countries. 


however. is that the background experience in dev'laping a record
 

is most effective for genetic improvement exists.
system that 

The Holstein is proof of its effectiveness.
 

the United States Department of Agriculture (USDA)
In Pakistan, 

set up a research design for crossing the nondesript native cows
 

with Holstein sires by artificial insemination. Semen was pro

vided to carry out the research. The resulting F1 female progeny
 

was found to be more productive than the Pakistani purebreds.
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These spectacular results convinced government off icials tq 
launch an extensive crossbraeding program -for upgrading native 
cattle. The lack of a good record system to mvasure prognriv 
performance will keep the breed difference concaled. in view of
 

this situ ation and the importance of a sound genetic improvc--ent 
program for Pakistan, the followin, -roject is proposed:
 

a. 	 Provide the appropriate technical assistance and equip
ment to the Department of Livestock and Dairy Develop
ment, Punjab, -for developing an e,xznded permanent 
identification system for dairy arimals and an extended 
production rerording service. These programs will 

provide the tools for measuring the performance of Al 
progeny and feor selecting genetically superior breeding 
stock . 

b. 	 Provide imported U.S. Holstein semen to follow--up in 
the initiUS A plan +or upgrading nondescript native 
cattle. In other words, establish a leadership role in 

redire:ting the crossbreeding program toward utilizing 
the supriror genetics of the U.S. Holstein. 

c. 	 Provide a istance to the department for developing an 
effective -ogratm -For maximizing the rate of genetic 
progressz, in parebred cattle and buffalo. This assis
tance i Focus on developing higher genetic Al sires 
within e:.,ah breed by selecting the best females in the 
populat-ion and miating them to the best sires. The male 
progeny oili serve as future Al sires. The second 
staqe. involvin-g progeny testing young Al males before 
they ente.r active service, can proceed after the pro
duction rercrding service (referred to above) is well
est abI i sih~ed. 

2. 	 Soc al /E ,n4c enefits and Restraints 

One-thiV-1 a-o- the population of Pakistan resides in 
househalds that co-l cattlz of- buffaloes. They provide daily care 
-f over' - 11') £ifi :emAie cattle and buffaloes of milking age. 
It is unfortu.ato that with this large quantity of human and 
cattle resourcouE there is no incentive to produce enough milk 
for national s-eloi-cficiency. This lack of incentive is finan
cial and stems indi-ed:tly from government control over the retail 
milk price. The cause-effect relationship of such actions have
 

curtailed the development of domestic resources and opened the
 

door for European imports.
 

Therefare, any project that would influence government officials 
to correct their milk pricing policy to encourage domestic devel
opment would result in tremendous economic and social benefits to
 
the nation. Such development would bene.Fit the agriculture
 
sector initially. As it bLcame more productive and efficient,
 
all people would benefit. The first step in this long process is
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to provi d qcvernc nt officiais twith the rec~e~sary ;4-c.VP 't T.ic 
i rfor .t i rn an milk prodfuction so thmoy Czan iir t.U-~v 
need to make prciing changes. The proposed project fr rzond,, %=t
ing cost analys 4: milk production would p-ovLde, thii , 
in f o r fat i n na dnr " 5rv eia s a g uid e for d ec i .-io n ma k i ni . an 4h -0t , 
how 	 mnuch chcvng in priL:irt is; n'zeSa~rY to 5imuzlatS U- ry 
sector.
 

The projects proposed for i.pri' the genetic ievel of dairy
anima-I- and for utilizing o. lsevtd by-.products wiii led tio higher 
pror'uctivity and more efficient utilization Of sca;ce f ed re
soUrces. The.so are the second steps to be taker to enhance 
development of the d iry s*ctor. 

a. 	 The Social or Economiic eneits to be
 
Gained y DeveloiM th. Dai -y Sje.:tor
 

Better utilization of existing resources which include 
people, dairy animals and the land devoted to forage 
and crop production. 

By more Vffic.ient Utilization of their own resource, 
elimination o4 the need to depend on fareign imports of 
dairy products, thereby saving foreign exchange. 

-	 Sreater rpportunities for gainful employment for rural
 
inhabit-ants because dairying is the most labor-inten
sive 	 enterprise in agriculture. 

- Greater interest and acceptance by milik producers of 
extension educatior programs. 

- lmproved standard of living for the 4.8 million fami
lies who own dairy animals. 

b. 	 Social or Economic Restraints
 

Reduced role of producr-retailers or middlemen sel.ing
 
raw milk directly to consumers. The need for this
 
segment of the marketing chain would be partially elim
inated by an increase in the farmgate price of milk.
 

-	 A short-term increase in the cost of milk to urban 
consumers due to the price increase to producers. 

- As dairying becomes more economical, increasing compe
tition of fodder crops with cash crops in land alloca
tion. This may lead to less production of certain 
crops. 
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Tha projects properi-e 4or & velopmnt of the dairy 
zector Wodul havc no negative efi*xct on th nvarvn ent 

a. Cot nYSiTS of Milk PEod11'O'lk '12 

It is recommended that technizal aBistance per
sonnel workinq on this project t-r a?,ignwd to work in close 
cooperation with the 14 they be housedAPLo possiblz7 khuid in 
the s.e buildinq for malximum crntact. It is e'ntiAl that the 
APC be cnmpletely informed and supprn-tive of the techn:icians' 
activit'es so the r-esul'ts of the project Will be 4u0iv utilized 
by the comisiron in recominending changes on milk pricintg 
paliciens. 

b. Oilsed Bv-Products Utilization 

This project demonstration .rh*tild b admini"tced 
through the Directorate of the Governme:t Livestock Farm in the 
selected province. The farm should bre near an oilseed processing 
plant that is almo in an area with a high concentration of dairy 
animals. 

c. Genetic Improvement 

It is recommended that the technical assistance 
personnel on this project be assigned to the Department of Live
stock and Dairy Development in Punjab Prnvince. This department 
is responr.ihle fror artificial insemination, animal identification 
and the production recording service in Punjab Province. The 
departnent headquarters s in Lahore. 

Considering thz objectives and activities of this project, how
ever, it is recomended thaiL 'Lhu project be located at the Al 
Center- in Qadirabad. This would give the advantagae of centraliz
ing a r;cmputinq syztemi to record the distribution of semen, 
animal identificaticri and production recor'ds, and provide a close 
workinq relationship "ith the Al and Extension Service personnel. 
it will also be important to mnaintain a qood communication link 
with the depirtent administrators in Lahore. 

D. Evuation of Prjectra 

Each project must have identi-iable measures to monitor 
progress toward K,tated objectiveis. Such measures are indicated 
as f Ol ows. 
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a. Competion of data f ormait and madal w of analyso' 
that acurateliy rr-,-.asure the actual casts of L kpr#2ductima. 

b. Devopent of a systew 4nr ma~~crr.-F~d 

checking of on-farm data.
 

C.. Approval of data -Format.. analyses modl and data 
collection systemo by the APC. 

di. Coyeipetiorn cv a rzcamputer procgrai w~ith the aap~bil
ity of arlyzing and %ummrizng the data:, ats tvel as tne ablity 
to prdict the iff*ct a; pri. chngs on -arnwr incmP and 

e.. Collecticin et-4 on-f arm data and summariztation and 
presentatirn uf the results to the APC. 

4. Asistance tv APC in -Earmiuating rcammndations 
for government changes in milk pricing policy.
 

9. Survey of changes actually made in milk pricing 
policy at the provinciad level. 

h. Measurement of the effect of any price chiges an 
producer income and attitude incantives. 

2. Utilization of 01.1,szei21Pout 

a,, Completion of demanstrat on dsign includingt feed
ing plan, criteria for mesuring anicnal performaene and plans for 
constructing demonstrati c facilities. 

b. Acceptance and support of dei.onstration p1I"n 
received from directorate of government livestock farm and rep' 
resentati ves of oi srpat. 

c. Completion of demonstration facilities and pur
chase of animals.
 

d. Summarizati on, publication and dissemination of 
results throagh appropriate government agncies and field day 
demonstration. 

e. Survy to measure farmer adoption rate of feuding 
oiiseed by-products to dairy animals. 
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3. o6notic leprovacein' 

a. Approval and suppocrt o4 genetic improvrent pro
jects by the Department of Livestark and Dairy Bovelopment, 
Lahore.
 

b. Completionb of crompater prograin to record cniimal 
identification, distribution of z.m:,nq praduc ,fc of progeny and
 
comparative analysin of sire performance.
 

C. Pinbe~r of doses~ W U.S. Holstein semeh utilized in 
crossbreeding irdigenous catte. 

Number of purebred cattl. and buffaloes Al progony
 
identified nd recorded in computer system.
 

e. Number of production testing records in computer 
system. 

f. Issuance of cow And buffalo peformance lists. to 
use in selecting superior females for special mating. 

g. Issuance of lists for coupiarative ranking of sire% 
and breeds on basis of milk yields.
 

E. Implemntation Plan 

Implementation of the proposed dairy projects has already 
been partially described ii the foregoing sectios. This section 
briefly outlines the cooperating agencies, geographical arva 
covered by the project, type of input and proposed duration of 
each project. 

1. Cost Analyses of Milk Production Project 

a. Coperating agency: The APC, Islamabad. 

b. Area r.overad by the project: On-farm data repre
senting milk productioni costs would be collected from all major 
milk-pruducing areas of Pakistan. Such areas arp concentrated 
primarily in the Punjab and NWFP, plus the Karachi area of Sind. 
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Types of input ne. 

Ecn.ms w.ith dairy experie~nce to serve as 
project le,'der; sh!ort-term couter programmer t;o develop data
processi ng moes colectrs of cn-f arm data;y and peart-tie 

(2 E:qupnent 

Mnn ,omp-z"r, transpcertation vehi cles for 
'data cnllection, typeriter,. c4f ice supplies and iurniturel. 

d. Schedule and duration of project: 

(1) Year I 

Organi.ze program, develop computer program 
for processing data and train data rol1~tors. 

(2) Year 2 

Collect data, analyz* and summarize findings, 

(3) Year 3
 

Develop recomendationis an changes needed in 
milk 
 pricing policy and assist APC in consultation with provin
cial government agencies to promote adoption of recommanded
 
changes.
 

(4) Year 4 

Survey far(ngate milk prices mnd producer 
attitudes and phase out technical assistance.
 

2. Oilseed By-Product Utilization Project 

a. Coeating ag-onciwm: The directorates of live
stock fariis in ".he s, , cted province and the Pakistan Agr'icul
tural Research Council (PARC) throqgh its cooperative research 
program on oilseed crops;. 

b. Site of project: The demonstration feeding unit 
will be located on an existing government livestock farm selected 
for proximity to an oilseed processing plant and within a concen
trated area of milk producers. 
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c. Typa of input noodad:
 

(1) 

A. dairy nutritirani~st with herd management
experience to nerve. as technical advisor and project leader; a 
Pakistani counterpart to manage the deontrati. pject3 and a 
Pakistani herd m'anager ad working ztaf+ to provide daily care to 
the herd. 

(2) Cows
 

Fifty purchased bred heifers with preference 
given to F', cross of U.S. Holstein x nandescript, If unavail -' 
abley next preference F ,to 7- Friesian x nondescript. "It ia 
important to have high production poterktiai to obt.ain good 
response from feeding trials.) 

(3) Cattle hausing-feeding facilities and 
equai pment 

(4) Operating b get ior feed, -uwl and labor. 

d. Schedule and duration of projct" 

(1) Year I 

Construct cattle hosing, feeding and milking

facilities. 

(2) Year 2 

Obtain aninals, begin feeding trials and
 
collect data.
 

(3) Year 3
 

Conduct demonstration field days, complete

the trials, summarize data and disseminate results to all appro
priate agencien,
 

(4) Year 4 

Conduct survey of oilseed by-product utiliza
tion by milk producers.
 

3. Genetic Improveomt Project
 

a. Cooperating agency: The Department of Livestock
 
and Dairy Development, Punjab, and its subdivisions of Livestock
 
Production Extension and Artificial Insemination.
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b. Cwmtra .a'um n aiiary atfi~t the Al 
euipt in G ndiraba4 :'&uLct- fid viltI snndnd, a prifflr
ily to theahipal-t Y An6 Diatvi 

c tihntal training in genetic priiplo aimr 
p~-immmr maring with a Pakiwtsil contprt as a 

pirt to t uichal n too l atiien

(2) Eau i t 

A cudutr and auxiliary ipld field 
ecuipmrent and uplre' for edr-tagin and producetia ncrding- rd 
and 'field transportation vehicl-i 

tra~ ~ ~ ~ i o a P : , l ui ance i near ,t f latep9atovniCita u. d-- dtlS 
anatyisnanporak pduvct.ipnt o , D r -PtkV:c-drM a£ din counter-, 

Approx i Iat4.l y 25,00-1 dosesi annually. 

dro Shiul and duration of pr.*crd 

(1) year I 

Purchase of nd of dataap~ d~eelopment 
analysis programi; devlpmnt of fiv$id rerording forms for dat,,a 
input and Ourchase of Holstein cnen. 

(2) Year 2 

Enroll herds of cattle aind buff aloes an idean
tificatiom and milk recardiig ssr~viae; train new 4ield service 
technician o n proper pror-duares of mrb-u i ng and recordi ng m~ilk 
production; and cor ,n,_nca date, processingj ai rer-rds' 

(3) Year 3 

Further develop comp'uter program to provida 
comparative rating of sires and cow performance lists; continue 
expantsion of herds enrolled in program, es.pecially in private 
sector; and selet top perfor'mance cows and -f.emae buffaloes for 
sp.cial genetic mating. 
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(4) 	Year .4 

Continue to expand herd enrollmnt by issuing 
Al sire rating sumaries and cow perfor-anc lists; publish and 
disseminate sire summaries and cow lists; and phase out expatri
ate assistance. 

F. 	 Flscal Plan 

The costs of carrying out each proposed dairy project are 
not based on actual cost inquiries from s-uppliors. They are only 
estimates to be used as guideiin.s for consideration of project 
proposals and include only crntributionrz of the. donor. 

1. 	 Estimated Budget to Canduct Coat
 
Analyses P'rojert on Milk Projection
 

.................. I T ........t4Donor 	 )
 

1. 	 Dairy Economist at $180.000/yr x 4 years 720y0O0 
2. 	 Computer programmer for 6 months 100,000 
3. 	 Par't-time typist/secretary 20,000 
4. 	 Mi nyi corpWEr 20,000 
5. 	 Typewr-iter. office supplies and f-,ariiture 10,000 
6. 	 Three traneptrtation vehicle-.s at !,;!O,000 each 30,000 
7. 	 Fuel and iariLc nc= of vehicles ifor 4 years 40 000
 

TOTAL estimate 740.000
 

2. 	 Estimated BUdget to Conduct Oilsawd 
By-Product Utilization Project
 

--------------- ITES ------------------------- Donor ($) 

1. 	 Dairy Nutritionist-Project Advisor 
$180,000 x 4 years 	 7209000
 

2. 	 Purchase 50 bred heifers at Rs 8,000 each ($632 32 000 
3. 	 Construction of housing, feeding 

and milking structures 	 307000
 
4. Machinery and equipment*: I tractor ($15,000); 

porage wagon ($5,000); manure spreader ($5.,000); 
milking equipment ($7,000) 321000 

5. 	Miscellaneous tcools and dairy supplies 5 00
 
TOTAL estimate 819.000
 

Note: It is assumed that milk sales will cover operating costs
 
of feed, labor, fuel and veterinary medicine.
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S. Estimated Set for Sionottic Improvrant Frojec~t 

....TE----_--	 Donor (M) 

1. Dairy geneticis't at %0.O0,000/yrx 4 yelar. 720y000 
:£. Computer prograci-r -1fr f: months of year I 

and 	for 6 months of- year 2 200v000 
3,. Part-time typist/secretary Mrt $400/wonth 

4or 	year 4 5'000
 
4. ComputEr and auxiliary equ:'pmnt and supplies 	 80,000
 

25000 dnsrsfyr at $6.0/dose x 4 years 	 600v000 
6. 	 Fiald equ.iprlnt and supplie for animal 

identi.Ficaticni and productinn testing 20,000 
7. 	 Two vehicles 4or project la~der and field 

techiccafn at $10V000 eac% 201000 
B. Vehicle fs.zl and taintenance -for 

2 vehicles x 4 years 27.000 
~JE kIjL__t 1at __672
 

1. Pro-tet on Co~t A~nalys#a of M'ilk Productlan~ 

a. Governme.nt of Pakist.anPrspckive 

(1) Nlr current issumtt rpocenized. 

(2) Potential fuiture issues. 14 the APC recomn
mends changes in government *mi lk pricing policy to irprove 
producer incom~e, the net effect of price changes wold increase 
the retail milk price to consumers or, reduce the profit narqin of 
processing plants. The 63OP should expecti opposition from these 
groups.
 

b. Donor Countr vPersective 

(1) Current issues. None, because .firins repre
senting EEC interests are planning a network of modern plants to 
process im~ported milk pander for the urhan mrket. 

(2) PotentiaA -WUlUrc I-F the GOP takes 
steps to develop its domestic production of i"iilk and to impose 
ceilings or taxes on puwaurc ;.T rts it5 policy would conflict 
with EEC narce'Iting goals. EEC can be expected to register oppo
sition to top GOP l eves.S. 
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2. Project on Utilization of oilsed By-Pro-jucts
 

This proj t is not expected to raise any conflicting 
issues with any government. 

3. Project on Genetic Iprovemiant
 

a. Government of Pakistan Issues,: none.
 

b. Doanor Country Potential sues 

Friesian heife rs, bulls and soen are now being
exported from Europo to Pakistan. It is interesting to note tha~t 
EEC countries aro ifporting Holstein ssawen fro Niorth ierici to 
upgrade th o;wn Friesians. This p.jrct can expect to meet 
opposition from European techr-ial advisors as it develops a 
program to measure genztic differences in AI progeny and reintro
duces Holstein semen into Pakistan. 
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A. Summary and Riv isawridati ans 

1. Sugeary 

This presentation includes a brie f raview of the live
stock and milk production and marketing systems in Pakistan, 
together with related cownts and re -nion Thu results 
of thin. v.tudy indicate that on the meat production s.d.. fairly 
reasor:able re urns are racrived by frmer-s 'for the sal of sheep 
and goats for slaughter,. On the other hand.1 retail prices of 
beef ai; too low for farmr-z to reaXiz, a pro.Fitable return from 
production of beef and fufale for m~eat. T her f or~P sales of 
slaughter cattle are ),ipiited largely to old, riilk .cow and 
buffalo, their unwanted male calver) and diadddraft annimals. 

There have been improvements in the mlk mark.ting iffratruc
ture, but the available supply is small and aeon2ally "rratic,. 
Efforts by government and others to c.or.reat thu doficiunciv. 
cor.tinue. Profitability of milk production is low, bt cun.idr,:' 

ably more favorable than that of prodiictr..ni and 4o fA c_ -r 
buffalo for meat. 

Livestock feed supplies are iimited and unde-r ir6a pr--r.a" 
from the large number of unproductive liv,-stock. C u U LntY~ 
the nutrition level1 of all1 ani mals '-"D to ha~udh 

2. Reclodatji cas 

- Raise retail pric s on axt anz; milk tu a level that 
will1 cover product ion,~ poc s-ing and m~ar ket ing costs 
and provide a mar in of proffit tc producer,. 

Conduct,~ an a continuing &i~~sv analysis of 
production c.ost of all lia : ird- livetock pro-
ducts, particularly 1, a t and i I k to provaide7 a. Cual 

base for r.cytiendLn prc e in ar-at ai.74 nd 

- Conduct a detailed study tf tth.ty leasib.-iine 
of loan support frr theva-Lc- tpi to estabisih an 
integrated system involving por'duction, pr .esing and 
distribution of mieat and its.s by-products. 

- Conduct a detailed study ta tadori~nen- thv - zsibility 
of loan support for ~v t nt rpriifzr to ro --tab3 ish an 
integrated systeui inv(31%in r-tu ~ o~p~~sn and 
distribution of m~ilk, and its i-aucts. 

- Provide technical priefvr ro zearch and traininq 
to the provinies o: Punjabp Sind and MFP for ris~sarch 
and training in ajricultural oconamics, agranomy, 
breeding and genetics , feeding and nutrition , farm 
management and agricultural com:unications.
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Increase fce-d resourcs by increaing forage yields per 
unit of land by improv'Ing th u,,- Of crop reidues 
agro-industrial by-praducts and taotes. 

Extend and strengtien the anrICLtural planning effort 
at both the nntianal and provincial levels by providing 
technical asa~stane and trairnirtq in agricultural 
economics.
 

B. Brief Iescription of the Study 

In preparing this report, extensive use was made of the
 
latest publications by the Government o- Pakistan and other donor 
institutions on livestock production, processing and marketing in 
Pr!.istan. In addition, there were field trips to study the four 
provinces. These visits permitted observations and discussion 
with GOP and provincial livestock leaders. 

1. Praduc.i on
 

Th2 first limiting technical factor on production is
 
inadequate nutrition. Feed resources are in 5hort supply and are
 
used inefficiently, largely because of indequate knowledge of 
the essentials of ration balancing. Also, the problem is aggra
vated by the !.rqe supply of unproductive animals. If prices of 
animal products , favorable, farmers would be motivated to 
produce higher quality for-ages and to make better use of crop 
r-eLidues, ri ll eudF a nd industrial by-products. 

If fc 'ing ,- optitidzed the genetic potential would soor 

becoime the, i;mitir production. This potential can be 
improv j by puttnq c9 Lio:i preanures on present animals and by 
cro 7si:rcdlng Dr.-thi roquiru more ti to become effective than 
do chnang-ras such as feeding, Neverthelessq Paki
stani mt1L-:tieinitiate for genetic improvementust prograis 
of bu-Haiot.s and cattl. , 

Accuraite data on farmer productoa-a costs . lI as those asso
ciated towith prac isin and marketing a.-- li' sited. Reli' able 
in-oratiun on production costAL ou; d b parti lrly helpful to 
the Agricultural Prices Commisio A()F, in out realistic 
retail priceso 

There is little evidn:e that the various disciplines c.cnly 
used in il production a-e beiny int -ated into suzccssful 
ani tal pr~:Lion programs, in PaPk stan In fiact' there is 
clearly an av'tphasison the vter ,dir e-related disz
plinern at e ,ncir -:tcf .:m a)rfcuily breeding and 
practical .i What is naeded is an ptz.Dritian r-4 all 
dipline in a production aro,~s sho.3wn in Figure i. 
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Fiqurs I 

Intagration of Disciplinom for AMSIwl Production 

MaftdiyjAnhboiaand Distributimo Hae2h 

Product 

AIII!NAL (FPI~cecr 
ForacTtO Foading) 

,.~- (Ruminant Anime~ts) 

gnromy i ;nd 
(Practical
Forage 
Production) 

Animal production is placed in the center of the UPize
n and 
the person in that position should be a gyral ist with 
strong emphasis in animal production and ecnics. A ter
nativelyq he could be an economist with general cno icao 
aniudin prouctsion. 

Aniaiil dhealnth disease rathe an treatcncern prevention 
ment. The animal htealth expert should be a ve-Lerinarlan 
with solid experience in reproductive physiology +n arti 
cial insemination (AD). 

-Animal 
 nutrition concerns the development ai econmical
 
feeding programs.
 

- Animal breeding concerns practical selection and cross
breeding programs. Genetic imprc.veIment -of animals for
production is this profesional's goal.
 

Agronomy concerns, in the main, forage production for animal
 
feeding. Emphasis must be on increasing yields as well as 
quality. Working with the nutritionist, the agronomist can 
produce forages that are best for vaeious productive
 
purposos and determine the place of iivostock in the
 
cropping systems.
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Agricultural eonamins concerns .iork with all the dcisci
plineA involved i proo utianv processing and marketing. 
Cost--effectiveness is the most important goal, and the 
economist must provide the necessary inpr.At to promte this. 

The buffalo is likely to continue to be the anifial o chnie -Or 
milk production for many reasonws. The main one. concerns the fact 
that it is here, attesting to its adaptaticn kc the different
 
environments of Pakista. Although tha avage production of the 
buffalo cow is only about 1,800-.2,000 lite'rs in a 305-day lacta
tion period, it is much hiqher than that of the nondnscript cow. 
Also? buffalo ilk is much richer in b tLh Fat and sciids--not-4at 
(SNF) content. If the consumer in Pakistan cntinues to accept 
milk with a 3.5 percent fat testc, the average yield of the 
buffalo would be doubled to 3,600-4OOO Hite-s. The fat test of 
buffalo milk is abuut 7 perrcet., 

Furthermore, it appearis that the genetic potvential for milk 
production in the buf.lalo is asuch higher. On-e cow at the 
Bahadarnagar Research Center in Punjab produced a record yield of
5 ,600 liters. There wer others in an elite group that were 
producing more than 4,000 liters per lactation, testing 6.8 
pert-ent fat. This would be equ',valent to 1.0,080 liters %239936 
Ibs) per lactation o+ 3.5 percent fat milk--quiter a respectable 
average. Also on the same station, there was a -firfat progeny
 
generation from crossbreeding (,a) oyf'pring resulting from a
 
Holstein-Friesian bull cnd nondescript cow that pro.duced 8,600
 
liters of milk, testing 4.2 percent fat. 
 This would be equiva
lent to 10v320 (229700 Ibs) of 3.5 percent fat-test milk per 
lactat ion. 

There are about 40.000 second and third lacation bufialo cows in
 
the Landhi Hil k Col-ny near Karachi. These Ni 1i/Ravi cows are
 
purchased shortly after partu -ition in Punjab Province and are
 
subsequently, without calves, transported to Karachi on an inten
sive milk-producing schems. After the lactation cycle is
 
4inished, the cows, still umbred, are sent to the obattair-a 
serious waste of milk and meat potential. If the cows were 
rebred anJ kept in the Karachi area. there eould be at least 
12,000 bull calver (assuming a 60 percent calving rate) available 
for fattening to a weight of about 400 kg. This wnuid, if prices 
were sufficient to cover feedinq coste and provide a profit 
maroin, supply an additional 240 metric tons of be-F to Karachi
 
markets,. Technical assistance -for this project in Sind Province 
is indicated.
 

Cattle, in 
 contrast to buffalo, are kept by the smail farmer
 
primarily for draft purposes. For this reason, Nialki calves are
 
in demand. The demand for male buffalo calves is almost nil, 
so 
they are slaughtered while quite young for veal production. 
Preliminary data indicate that the young buffalo male, if fed 
whale milk, high-quality forage and high-anertiy feeds could Weigh 
about 400 kg when 12-15 months old. Instead., it is slautghtered 
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when weighing only, 62 kq.. If it wre fed, the went output 5 rom 
this animal alone "ould be aboi 240!OOO onetric tons instead zf 
the preseit 44,0O, a gain of almost 200,OO nitric tons, or 
nearly -3O percent over" the 19 FAD estimated production oq bief, 
veal and buwfalo meat in Paki.mtap. 

Nond ript cows that are used to produce bullocks for draft 
purpotesa are poor milk producers, resulting in An e ces of low
producirng cows in 'the ccaLntry. Research results at the Bahadar
nagar Stastion indicate that tho F' progeny of Holtein-Friesian 
or Jersey bulla x nondescript arnd Sahiwal or Red Sindhi cows are 
good milk prodmcors. The males are suitablg in the Punjab for 
draft purpouses. As a result, the cattle ar'oebroeding program at 
this tife is attractive to Pakistani livestock industry leaders, 
primarily because the use of AI could change the cattle popula
tion quite rapidly.
 

However, ke.p in mind that the pr;.ent number of crosribred cattle 
is limited. The results of comqarative studies already conducted 
are questionable whevn overall prcbles arr- considered. For this 
reason. reiearch studies should be extended to cover a wide range 
of conditions, preferably ini each of the four provinces. The 
studies maust include relative performance of these animals for 
erilk and work productiori under different environmental and feed
ing condition5. Even though the possibilities of the cattle 
crossbreeding program appear promising, it would be prudent to be 
certain it is thoroughly understood before rushing into a rapid 
development program designed to promote crossbreeding. 

A cursory examination of overall -Feeding and management of exper
imental animalu at Bahadarnagar indicated they were satisactory. 
However; there are weaknesses in production economics, animal 
nutrition, forage production. animal breeding, reproductive 
physiology, product technology and the organization of thnse 
disciplines into a total production prra These disciplines 
should be strengthened by the provisiore of additional technical 
experts. 

As Punjab Province and the Bahadarnaqar Station are beginning to
 
emphasize livestock extensian, the provision of an expert in the 
field of communications to work at the station and i.t the provin
cial headquarters would be timely and helpful. This is 
especially true since the research station i5 associated with 
many tenant +armers who each use 12.5 acres of land under an 
intensive farming program. These farmers could quickly apply
 
techiques found in research if they were practical and under
standabl e.
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2. Marketing 

Deficienciwe in the itarketing system often are cited as 
livetockthe major c'i livesint and dairy production in 

Pakistan. Wihile warketing costs are high and returns t:, produc
ers rplatively low, the system appears to function reasrnably 
well; any attempt to alt .r it by direct iratervention or regula
tions would be unwi.:,o. In addition to providing -the basic 
service of mov.ng livestock -nd their products from the farm to 
consuwers, the system .e rvas the farmr in othor importalnt ways. 
For example, -farm products that lend them elves to Fort.werd pur
chasing, such as milk and wool, provide a basiE for .farr 
Lredit The buyers lend or pay in advance For such prodiucts on 
the understanding that the farmiers 1l.l sell to the lender Ony. 
This is often of considerable importance to farmers who have few 
opLions in zibtaining ro.tdy cash or oporating capital. Of coursiev 
the buyer (middleman) is in a pcs:itinn to take advantacie of the 
situation by paying low prices for products against twhich he had 
given advance payment. 

Middlemen take advantage of the farmer in other ways. For 
example.- the farmer selling cattle for slaughter often must wait 
several days for paymerit. This deferred payment continues 
through the marketing process until the meat reaches the consumer 
who pays cash. After the sale to the c:onsumer- by the butcher 
payments are made back through the system and finally to the 
farmer who has, in effect, financed all the transactions. The 
practice is unfair, but the farmer is in no position to proti ,t. 

A 1980 study in Sind Province showed that the farmer recoived an 
average of 37 percent of the consumer's rupee s-pent for meat 
(Table 1). The study indicated that the farmer°s share ranged
 
from 31 percent for cattle sold for slaughter to 43 percent -For 
goats. There are often as many as five middlemen claiming the 57
 
to 69 percent balance.
 

Table 1 

Breakdown of Consumer's Rupee Sprnt for Livestock 

ncy Cattle Buff alo Sheep Goat Averaqe 

Producer 31 36 38. 43 37
 
Wholesaler 42 35 27 23 32
 
Commission Agent 23 25 32 30 27
 
Retailer 4 5 3 4 4 
TOTAL 100 100 100 100 100
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It is interesting to note that at-cording to the Sind study, the
 
farmer receives a smaller share of consamevr evnnditures from 
sa': of lower priced beef and buffalo meat than from the sub
stantially higher-priced mutton &nd goat (Table 2). There is a 
relatively higher return for goat meat, appa-ently because it is 
the preferred meat in Sind Province and the competition amvng 
buyers, as well as the higher control price helps boost the 
farmers' share. 

Table 2 

Animal Product Price% 

Item Price Rang. Unit 

Chicken (broiler) 26/2e kg
 
Chicken (desi) 32/34 kg 
Mutton (including goat) 24/26 kg 
Beef 10/12 kg 
Eggs 9/9.50 Dozen 
Milk 3.50/4 Liter 

The larger returns to -farmers from higher-valued animals suggest
 
that higher prices paid at the retail level for meat tend to be
 
reflected in the form of a larger relative share of consumer
 
expenditure for meat. This strengthens the argument that in
creases in the controlled retail price of beef WOld4 likewise 
raise the farm price. However, it is not really clear whether it 
is the higher retail price, the stronger demand for goat or a 
combination of the two that results in a larger- share of consumer 
expenditures for goat meat reaching the farmer. Therefore, a 
closer examination of all factors involved should be carried out 
to clarify the situation. 

An increase in the retail price of beef would encourage farmers
 
to feed their younger artimals for beef production, increasing the
 
quantity and quality of beef. If higher quality beef were avail
able, demand would strengthen and stimulate competition between
 
middlemen buyers and traders. This situation would tend to make
 
prices rise 
and increase the f-armer's share of the consumer's
 
rupee spent for beef.
 

Furthermore, the introduction of a simple meat grading system to
 
identify quality variations in beef and buffalo meat wculd be
 
helpful. Members of the middle and upper economic classes, as in
 
many countries, would select and pay higher prices for higher
 
quality meats if they could be identified through the marketing
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cystem. This would inarease demand for these cuts, while 
increasing the supply ol the low-priced cuts which could be 
purchased by people in less advantageous economic circumstances.
 

The slaughtering and processing -acilities in Pakistan are unsan
itary, ineiiicient and extremely wasteful of animal by-products.
 
There have been atcerupts in the past to i.provz this condition by 
the construction of and
mooern abattoirs at Karachi IslaGiabad.
 
Howeverg neither are in full operation at this tite. A third 
plant was to be built in Hyderabad, but the equipment has been 
lying packed in crates 4,-r the past several years.
 

The Karachi plant was built in 1972,. with financing and equipment 
fro, the Government of Yugoslav;a,, and began operation under the 
direction of the Karachi Municipal Corporation. The plant was 
designed for a killing capacity of 400 cattle and 4000 small 
stock per eight-hour shift. Initially , the plant operated,with 
fair success. Suspicion by the butchers and consUmeLzS that 
cattle and sheep were not slaughtered in the Muslim way, how.ever, 
and the plant's distance from the central city precipitated %he
 
decline of the operation. The uncertain supply of livestock also
 
led to problems of operating efficiency. Perhaps one of the 
greatest difficulties was associated with the fact that the plant 
was managed by a government agency unequipped to handle a large
 
commercial operation successfully. P-ivate ownership might have
 
offered a much stronger and more successful effort to correct
 
def iciencies. 

The abattoir in Islamabad was also financed hy the Government of
 
Yugoslavia in 1970, and operated until 1979 -s a source of 
 meat
 
ior local shops. In 1980, municipal authorities changed the
 
function of the plant to a custom slaughtering operation because
 
it was failing financially for reasons similar to those resulting
 
in the demise of the Karachi abattoir. The facility is now
 
substantially under-utilized. It was designed for a slaughtering
 
capacity of 100 cattle and 1,000 small stock per day. Presently,
 
50 to 60 cattle are being slaughtered each day, but no, small
 
stock.
 

Ia Hyderabad, all the plant equipment has been in storage since
 
the early 19701s, packed in the original shipping crates. Al
though the Baluchistan authorities were at one time interested in
 
obtaining this equipment fur installation in Quetta, it could
 
probably be put to better use if the private sector would become
 
inte.-ested. Before further efforts to establish modern meat
 
processing facilities in Pakistan are attempted, a thorough study
 
of the requirements for success should be made.
 

The government has given many so-c, lied incentives to livestock
 
owners for increasing meat and milk production. Such incentives
 
include no income tax, unlimited holdings of land, duty free
 
imports of breeding animals and various subsidies dealing with AI
 
and disease control. The government has, at the same time,
 
inconsistently imposed restrictions on meat consumption and
 
demand for meat by the Slaughter House Act's meatless days. In
 

463
 



reality, this regulation probably has little effect on red meat 
conswurptian because, in any instances, meat is purc-ased ahead 
and c: suied a thoze rteatless day-s." 

Livestock produ=etrs have been denied the one incentive that 
allows crop farmers to enjony a reasonable level of prosperity-
namely, a fair price for their product. While the government 
stands ready to buy major crops at favorable prices, meat animals 
are traded in the privaLe sector where marketing costs reduc~e 
-urther- the fatmer's shar;R of the government-controlled price on 
which market prices for animals are based. The only ineentive 
that could conceivably encourage increased meat output, particu
larly of beef. is the permit to export 50 percent of the animals 
produced in commercial feedlots. Howevyr, improved slaughtering
 
and processing facilitien wilR be required before such exports 
are possible in significant quantities. If the government is 
seri.,s about increasi )g meat productiont, particularly beef. the 
price incentive must be provided. Without it there is unlikely 
to be any change in Farmers" attitude toward increasing produc
tion of this product.
 

In a country with a rapidly Irowing population, it is unforturate 
that such a large potential source of badly needed protein is 
neglected. By at least raising beef prices to the level of 
mutton prices, sufficient incentive would likely be provided to 
bring about a significant production response frm farmers. 

Milk production in Pakistan is relatively large due to the large 
numbers of milk cows and milking uffaloes. However, an ineiii
cient distribution system into urban centers has prevented full 
utilization of fresh milk supplies. It has also prevented many 
farmers from receiving fair income from milk oroduced. The 
development of a coordinated milk marketing system has been 
restricted by small herd size, seasonal as well as low production 
and wide distribution of animals. 

To meet the demand for raw milk in urban areas, many cows, 
particularly buffalces, are kept within the cities. This pro
ducer-to-consumer raw milk market presents problems relating to 
poor sanitation, adulterated milk and i oadequate, high-cost feed 
resources. A more workable alternativewould be to keep the 
animals in rural areas and develop a system in which milk would 
be moved and distributed in an orderly way to urban consumers. 

Such a systen of marketing is being developed in Pakistan, but it 
is severely constrained by "Lhe government's imposition of retail 
price controls on processed m'Ik. Unfortunately, the controlled 
retail price does not cover conts of production, collection. 
processing and distribution, plus a reasonable return to produc
ers and processors. Consequently, productinrn is lat and 
seasonal, and milk processing plants cannot obtain the volume 
necessary to operate efficient)y. If the situation does not 
improve, many processing plarits now in operation will probably be 
forced to close. In fact, without the supply oi readily avail
able imported milk powders that are reconstituted, many process
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irq plants could not continue to operate. A continual supply of
 
milk is the key to their survival.
 

A properly coordi.oaterd milk production-processing'-distribution
 
system is needed. This zhould be done by the private sector, and
 
with the availability of GOP lands in large tracts for livestock
 
production, it would likely be possible. Therviore, it is pro
posed that donor funds finance a detailed foa-si bility study 
involving entrepreneurs from Pakistan and abroad. This could 
lead to joint ventures in establishing integrated milk systens.
 
near large cities. The production aspect of the project would
 
supply enough milk ta permit the processing plant to break even;
 
after this, it would utilize the milk from the collection schemes
 
to operate at capacity.
 

3. 	 Research and Training
 

The following observations and comments reflect some of
 
the research and training requirements of those involved in the
 
production, processing and marketing of livestock and livestock
 
products in Pakistan.
 

Research is underway in various areas of animal produc
tion. However, the economic inputs associated with 
many research projects are limited, and this deficiency 
restricts the practical value rT the results. 

As many livestock leaders in Paistan are veterinarians 
or were trained in faculties of animal husbandry and 
veterinary science, their training in other disciplines 
is sometimes limited. For a livestock production pro
gram to be successful, it must fit into a farming 
system and not the reverse, Therefore, lack of train
ing in agronomy, soils, animal breeding, nutrition and
 
agricultural economics aeverely limits the successful
 
integration of the various disciplines into a well
rounded research program. 

The officers and technical staff at various research 
institutions visited agreed that the technical exper
tise needed to be broadened and upgraded. These needs
 
have been addressed in the project proposal section of
 
this pap.r.
 

4. 	 Agricultural Planning 

Planning is an essential element of a controlled and 
rapidly advan-inq development program. The Government of 
Pakistan believes strongly in the necessity for planning the 
economic and social development of the nation and has responded 
to this need by providing a planning structure. Miajor responsi
bilities for the preparation and review of national plans rests 
with the Planning Commission, a unit that sets national targets 
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and determines the strategie %;or achieving these goals. 

Essential for the effectiveness of the Commission's efforts are
 
the inputs provided by the various federal ministries and provin
cial planning units. From both levels there is a steady flow of
 
information ii the form of raw data, briefs, outlines af plzns or 
projects and fully developed proposals. With this braad spectrum 
of resources availablev the Commission is able to drzw up
 
national development plans crucial to the continuing advancement
 
of the economic and social well-being of the Pakistani peoplm_ 
The provincial governments have similar structures for planning 
the development process. Here, the ideas and proposals originate 
at municipal levels or- from branches of provincrial governm-nt 
agencies such as research stations and veterinary institutes. 

However, while the basic organizational planning structure is in 
place, economic and social considerations often have been rele
gated to a secondary position and appear to have been essentially 
ignored on the livestock side. It is easily recognized that the 
livestock subsector 
has received low priority in agricultural
 
planning. Considering the substantial potential of this subsec
tar in Pakistan, the seeming lack of interest in animal agricul
ture is unusual, particularly considering that other areas of
 
agricultural production have been provided substantial 
government
 
support and encouragement.
 

Red meats and milk are valuable nutritional products. If their 
development is enccuraged, they could contribute significantly to 
the economic well-being of farmers, as well as to the health of 
the country. It has been pointed out in other sections of this
 
paper the significant expansion possible in livestock production
 
if farmers are given the incentive. Basically, the ingredients
 
essential to the encouragement of beef and dairy production are
 
economic. If farmers can raise their incomes, 
their quality of
 
life will generally improve.
 

D. Proposed Projects
 

1. Meat Fwasibility Study 

The basic objective of the study is to determine the 
feasibility of establishing modern slaughtering, processing and 
marketing facilities in Pakistan for cattle and small stock. The 
study would involve three general areas: supply, processing and 
marketing. The major issum involves establishing the fact that 
meat processed under modern plant conditions would be acceptable
 
to the peopla of Pakistai, particularly in view of the initial 
problems associated with t.te failure of 
-theKarachi and Islamabad
 
plants. If acceptability problems were overcome, the study group
 
would consider the best location for such a plant or plants, with 
the possibility of utilizing the existing Karachi and Islamabad 
facilities and the crated equipment lying unused in Hyderabad. 
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To move large ou~ntii of foat from one scurce or outlet, a 
distribution sy. itm invoaving refrigerated transport and refri

-atrng tordqe facilitiesnat strategic locatihnss would be naded. 
insov the export market fnr beef and lamb hiauld be s x p;'r.d in, 
detail as well as markets fndr animal by-prstucto. For lrge moat 
precssinj and distributing kzperations, to run e'fHiintLy5 ihey
must have availIable a const ant rind rel iable sour-ce of *ulatp~ghtr
livestock-. This -as~pect- nef-ds to be examined throughly and wtll 
involve the consideration of feedlots and their 1,natlon -For 
rEtt-le. huffalo and small stock. 

Thn location of the livestock supply may well affect the locatimn 
of abattoirsi It hias been the tendency in ldevelapf.,d countric., to 
establish slaughtering and processing plants near producing 
areas. Until the Pakistanis come to accept the,fa t that chilled 
meat from large abattoirs was killed and procL.ssed ai:ccording to 
Islamic tradition, these plants probably shauld remain near papu
lation centers.
 

It is strongly recommended that this proposal be handled by a 
joint venture in the private sector between expatriate and 
Pakistani business enterprises. Two such firms itauld provide the 
personnel and other inputs necessary to conduct a detailed feamsi
bility study paid -for by donor funds. Thenr if praopects fr
success appear reasonably positive, a joint, venture with donor 
loan support through the Overseas Private Investment Corporation 
(OPIC) would be in order.
 

It is estimated that thiz cost of a complete feasibility study 
might reach $50OOO. It is not possible to estimate expendi
tures beyond that paint because -there are? too many variables to 
permit a realistic assessment. 

2. Technical Assistance: Punjab Province 

a. Objective2
 

The objective of this project is to provide high
level technical assistance not current!y available to the 
Bahadar-nagar Research Station. The team of experts would assist 
the station and Punjab Province institutions generally, to expand
and upgrade tI,-ir research programs -to facilitat, accelerated 
development of the 
 livestock and dairy subsectars in the 
Province. Also,, muci of their findings in the Punjab could be 
extended to other regi, ns of Pakistan. 
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Therwi would be, si pastgraduate! level,' technicilansM 
an- 4011 OGws .. 

cost and returns data and rtudy thll produCtic.n yntets 
on g~aple iarms drawn frow~ th, 1.00 plus,, trnnant-. f iArffs 
asociated with the expa-'int station. He would 
involve hibriseX f with the eonomni~ of tho.pnct~ 

station's rcoseai-ch prajiecisz as apr.nriatizi and work 
on im~provingj thc" m~ar'ket~i;-ig syti, t giv 	 a 
1largjer share of the conuer's rupure. 

(2) Animal Breading Exprt. The arwwi * brek. ding expert 
would concern himself with practical seleation and 
crossbreeding for genetic inprove..nt -to increase the 
productivity of animals---hi% major goal. Me ould join 
forces with the economist and the feeding specialist to
 
encourage tenant farme.rs to cull unproductive ainirmals 
fromi their herds. Also, with the asistanc of his 
colleagues, he will develop a set cif mPat grading 
standards for cattle, buffalao and sal ,1tockt ba.ned an 
a simple relationship betwe.en age ind -finish of the
 
animal. In additions he will join Local veterinarians 
in developing an animal health pLogram to complmant 
the current animal disease control progratt. 

(3) 	 Feeding 3pecalist (Nutritio,). The development of 
least-cost rations would bo given major emphasis, 
together with the developasnt of feed standards. The 
rations must utilize to the maximum, feedstuffs readily 
available to farmers in a given area. The -feeding 
specialist would also test low-cost milk replacers for 
raising buffalo calves, along with the practicality of 
feeding buffalo calves from birth to a market weight of 
400 kg. He would conduct experiments to obtain data an 
the relative values of high-protein feeds such as cot
tonseed and soybean nea1, versus cottonseed cake, in 
rations of milking bumfaloes, obtaining measures on' 
economic milk yields and composition of milk. 

(4) 	 Agronmist. Initial responsibility would be to in
crease forage production through the testing of new
 
varieties, emphasizing yields and quality. The agrono
mist would work closely with the nutrition specialist 
to assure the growing of forages best suited to high 
production and quality. Work with other crops on the 
station and tcnant farvis 'would also be included. 

(5) 	 Information Spacilist. This expert would evaluate
 
various methods of disseminating production and
 
marketing research information to Pakistani farmers.
 
Such information would not be limited to reporting
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http:betwe.en
http:farme.rs


4yralfI, but , a*uXd jncudke ner-al infor-.ation an animal 
production, bre~dInr -feuding attd farm MnagaMm-1t.
He twuld alk invyvl, hivasef in producing various 
on.:tenmnion, =,t~aIs. -such -as sli1do shmom. fi Iis and 

(6) 	 Farmi This specialist would aver'Fep the vian
agreant oil experi~ien tal fargms in the- ProvinCe. Farm 
manager trainoes would be largely Faisalabad University 
graduat s in agriculture. They must be given full 
authority over, the managemoent of theme farms without 
inteirference from- provincial or federai officials. The 
position requires a person with a posgraduate degree
and ,a tharough understanding and approciation of 
research as r,,.aked to farming. He must have practical 
experience in oanagemnt and agricultural enterprise. 

All experts would work as a team an projects complementing their 
respective diisciplines and be expected to extend their expertise 
beyond the research station, as time permits. Such activity 
wo.l d include lecturing at the Agricultural Univa.rsity at 
Faisalcibad and Lahore, as well as at the Punjab Livestock Train
ing Center at Sheikhupura. They would also be expectod to 
respond to requests fromi other experiienntal stations for assis
tance in developing or evaluating research projects. In short, 
they tjould make themsleves, asz use-ful a% possible at alllvl. 
The experts; would fill ezt.ablished posts and -Fit into the organi
zationea§l structure of the experiment station. 

c. Traininq 

This component would involve the training of 
replacements for the six specialists. It would be preferable if 
two trainees or counterparts could be provided for each of the 
six positions. One counterpart would work with the specialist 
while the other was abroad on his training program. Upon the 
latter's return to Pakistan, the former would leave for training. 
The man trained first would then work with the expatriate 
specialist for one to two years. 

d. Housi n 

All six experts and their families would live on
 
the resea-ch station, and the provincial government would provide
 
each a house, furnishings and utilities.
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Mini coiputer 205 000 
Program calculators I 000 
Office equipment and supplies Q.00,
 
Extension equipment and supplies 105:0.
 
Vehicles (3) 0
 
Fuel and maintenance
 
TOUTAL - H___ 

f. Total Costs 

Item $6_ S_ Ca__,st
 

Six specialists for 5 years $4.C500C000 
Training (12 students for 2 years) 4OC, (Ou
 
Material and equipment 10 )0 
TOTAL _____0 

3. Technical Aistance: Sind Pravinca Red Sindhi 

Research Station, Buf;alo Research Station
 

a. O ecve 

The objectives of this project are b"asicailly the 
same as those o.,f the technical assistance program at the Bahadar
nagar Research Station in Punjab Province. A teas of four 
experts (a livemtock economist, an agronomist, a feeding special
ist and a br~oding expert) would work mainly at the t6.o research 
stations mentioned above and extend their efforts around Sind 
Province in much the same manner as the Punjab research team. 
All experts would fill established posts and fit into the organi
zational structure of the experiment station. 

Special efforts would be made by the animal breeding expert to
 
set up a breeding program -or the buffalo on the Landhi Milk
 
Colony near Karachi. This would involve the establishment of Ai
 
centers in the area.
 

The feeding specialist and the agronomist would work with the 
breeding expert in developing a systzm- of production to provide 
the additional -feed necessary to carr-y the Landhi buffalo through 
the five to six month dry period.
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The l.ivesto.: ernowi involve .hirseJf working- st would al.ro in out 
cc-ts anrd rLt&urr; to the!uff o ojn-,. in the Karachi buffalo 
co :wy In extra dutie4;- wi lt irnclu~o: on a distri*Work 

bution o other to about balavce~r schew br.ing a. 
b.st,,eer-i - -:.rplu milk-producing z,,as of Northern Sind and the 

lk-d-f i ci t 0r tha The tea ,Will develop twoo- South. the 
r'esearch stations. WIt the methrido: utd will be up to them and 
the princia. cff'~. t;. Hbpe+fulIy they WoLid !.ck at the 
possibility oy cestxng ra.hc- breds znn the Red S'Indhi Station as 

%u havpthis tsree...d e, t irelatiwr-y low pr-oducti.vity poterntial. 

b. T Irt-i
 

The training compcnent wruld be handled in the 
same way as in th" Punjab pr'oj ct. 

c. Hou i rj 

The four specialists and their families would live
 
on the Red Sindhi Station, and the provincial government would
 
provide each a hoaue, lurnishings and utilities. 

d. Materials, and £jrn4 

Item -_U.S. Cost
 

Mini computer $20,000
 
Program calculators 1 )000
 
Vehicles 30, 1000 
Office equipment and supplies 8.000 
Fuel and maintenance of vehicles 20000 
TOTAL $795 000 

e. Total Costs
 

Item $U.S. Cost 

Four experts (5 years, S3,000,00 
Training (B trainees) 400000 
Material and equipment 79.,090 
TOTAL $3 479000_9____3 
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4. Milk Fai bi lity Study 

The basic objective of the study is to determine if it
 
is feasible to establish an integrated milk production, process
ing and marketing system for cattle and buffalo milk. The major 
issue involves the fact that many of the milk pro-sing plants 
now it, operation are under severe 4inarncial prohles unie"s they 
have facilities to reconstitute imported filk powders. The ir"a
sons conceri the low and variable supply of ai ilc by sm.all 
producers -for processing.,For example, 111000 liters of milk were 
callecte(I daily from 132 dairy cooperatives in the districts of 
Sahiwal and Sargodha. As this amounts tr only 03 lite-s, per 
cooperative, it is apparent that supply i.s a ena or problor. -for 
processors. For.- survival, a milk processing plant must have a 
continuous source of milk. If that requiremunt were met, the 
processing plant could develop its distribution and marketing 
system in urban centers. 

Recent changes in land tenure laws now permit individual or
 
corporate ownership o- large tracts of land for the production of 
livestock or livestock products. These changes make it possible 
for the private sector to own production units that would provide 
a constant supply of milk to their processing and distributing
 
systemsz; If such units were of su-f.Ficient size. they could 
produce enough milk to permit efficient functioniaq*of the pro
cessing and markvLing phases during pariods of reduced supply
 
from the cooperatives. 

It is stranglv recommended that this proposed study be made by
 
the private sector. It should be a joint venture by expatriate 
and Pakistani business enterprises. These firms would provide 
the personnel and other inputs necessary to complete a detailed 
feasibility study paid for b* donor funds. If prospects for 
success were favorable , it is hoped that a joint venture with 
donor loan support through the Overseas Private Investment 
Corporation (OPIC) could be made for establishing a well-coordi
nated system. 

Costs wouldJ be less than the meat study, or about $200,000.
 

5. Training Institute
 

a. Project
 

The Directorate of the Veterinary Research Insti
tute in Peshawar proposed that donor funding finance the estab
lishment of a School of Animal Health and Production in NWFP, 
Peshawar. Their project paper suggests that there is an acute 
shortage of properl, trained paraveterinary staff in NWFP and no 
school in the Provin :e o-ffering training of the type required. 
The proposal involves utilization of existing staff facilities of 
the Animal Husbandry Department and Veterinary Research Institute 
to establish a school in the NWFP for provioing courses of 
varying nature, duration and level of training.
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The proqram would inrude twt iar " in-service training for 
diploma level in vetawrinary sciance aiet ariimal productinx, as 
well as, lower-level iraining for laboratory assistaoits and atten
dants. Short coursse in puultry, deiry, animal husbandry, sheep 
ferming and ar-' ificial insumin;ticint fu.r both tha private and 
public sectors wonld alsD be cifered. Subjazt mztl-r in tne 

biploimiduasdivisions of orya huicrohiol prpt ara it u3y, 

anir-al procuction and poultrv would be taught by . membe'rs Of 
the Veterinary Resea&rch Institute and vario's iscipiines o-f the 
extension wing of thre Animal HNisba:dry Bepartr.untt Subjert ,mat-
ter of the prugram seu=n: to he largely geared to veterinary 
disciplines, with sofe .ni'ral producticr .uses. 

The school WOUid train Up to 20 studenti per.year in two-year 
diploma ccurse- For in-service veterinary compounders. In addi
tion, short courses would be provided for 40 tv'n i ini lower
level jobs and for 40 poultry farmers and c3to..r mnebers of the 
pubi ic.. 

Costs of the scheme ar : estimated to total about $350,000. A 

rough breakdown of this amount would be as follcws: 

Item $U. S. Crist 

Pay officers (3 years) $ 81000 
Pay of establ.ishment (3 years) 15,000 
Overhead, allowances. housing 5, oo 
Travel allowance 2v000 
Foreign exchange component* 234 f,-00 
Contingencies .000 
TOTAL 135C 000 

*Includes purchase of bus, equipment, books; and journals and 
the services of one foreign expert. 

b. Cimment
 

Although there is evidence of considerable fore

sight in the project paper, there are some negative aspects to
 
the proposal. The basic negative feature is the limited area of
 
instruction offered. Most courses relate to veterinary medicine
 
with a smattering of animal production. It is recommended that
 
the training program be broadened to include agronomy and agri
cultural economics, and an expatriate sta f brought in to
 
strengthen these subject areas. If the existing staff is found
 
to be untrained or undertrained in other disciplines, expatriate
 
staff should make up such deficiencies until people can be
 
trained to replace them. In short, a review of the proposal
 
sugrqested that a large training component is required and more
 
expatriate staff needed to fill disciplines that are absent or
 
not fUlly provided.
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W 	 Planning Project 

The objective of the agricultural planning project is 
to aid the Government of Pakistan in efforts to improve its rural 
development planning capa bilities. Emphasis is to be placed on
 
economic input to the livestock subsector. The project will 
concentrate on two areas:
 

(1) 	 To accelerate localiation by providing practical in-
country training and overseas coursework.
 

(2) 	 To provide the Ministry of Agriculture Technical Unit 
(Planning), as well as provincial planning units, with 
expatriate planning experts who will assist in develop
ment planning and project preparation while Pakiztanis 
are being trained. The project will expand the plan
ning capability of the Ministry of Agriculture Techni
cal Unit (Planning) and provincial level agricultural 
planning units by the provision of two economists at 
the federal level and in each of the four provinces. 
These economists would be planning specialisis--one in 
general crops agriculture and the other in livestock. 
The presance of thr.se planners would strengthen all 
planning agencies' agricultural input and, more specif
ically, emphasize the importance of developing the
 
livestock subsector.
 

An additional expatriate staff member will serve as a temporary
 
agricultural economist/trainee. His terms of reference would
 
include teaching refresher courses in mathematics, statistics and
 
economics to strengthen the background of studp"cF before leaving
 
4or overseas training, involving potential students in all disci
plines. He would also supervise thesis research for the agricul
tural economics students and ensure adequate economics analyses 
in the thesis design of other disciplines. His function would be 
phased out at the end of the project. 

The training component would include two counterparts for each
 
expatriate position, or 20 Pakistanis--four at the Federal Minis
try of Food and Agriculture and.16 at the provincial level.
 

Costs for the agricultural planning project are as follows:
 

Item 
 $U.S. Cost
 

Expatriates (11: 	 10 agricultural economists and
 
I agricultural economist/trainer) $6,600,000
 

Training (20) 1,000,000 
Vehicles (5) 75,000 
Maintenance and fuel 35,000
 
TTA .. 	 $7,700,000 

474
 



7. Stud Flockn Moull Ruminants) 

The objective of this project would be to improve the 
genetic potential of sheep and goats throughout Pakistan by
 
providing high-quality breeding stock to farmers through a
 
government-subsiaized program. Selection of b-eeds of sheep and
 
goats to be included in the program would depend on the region, 
taking into account breeds now being produced, type and quality
 
of feed available and whether emphasis is on milk, ool, meat or 
some combination of the tnree. 

Particular care should be taken in recommending crossbreeding, as 
opposed to upgrading by selection and une of high-quality rams. 
Often, the indigenous animal is well-adapted to a given region or 
management system and interference in its genetic makeup may
change its nutrition requirements, heat tolerance or other 
positive features, negatively affecting adaptability and 
productivity. 

Established experiment stations in the four provinces might be
 
desirable locations to begin this program as there are currently
 
similar projects underway at some stations. The research staff
 
associated with some of these expe-imantal stations, particularly 
the animal breeding specialists, could provide useful input into 
selection and crossbreeding programs. 

A closer examination would need to be made of the requirements
 
for additional technical staff for these breeding programs. Per
haps the addition of a sheep and goat specialist at some stations
 
would be desirable. In such cases, a component should be
 
included for funding the expatriate specialists as well as
 
counterpart training.
 

Costs are difficult to estimate in this case, as they would
 
depend on how extensive such a program would become.
 

E. Social and Economic Benefits
 

Economic and social benefits are clearly evident in all the
 
foregoing pro-ects. Of course, some proposals more directly
 
affect farm income and subsequent social advancement than others.
 
For example, an increase in beef prices would quickly affect 
a
 
rise in farm prices For cattle, and in the longer term boost the
 
demand for beef. On thc other hand, the benefits realized from
 
programs involving technical assistance and training in research
 
and planning would mean a somewhat longer interval between imple
mentation and benefits. The same is true of the introduction of
 
stud flocks and artificial insemination schemes.
 

Nevertheless, all program objectives point to the improvement of
 
farm income through increasing productivity, improving the
 
quality of feedstuffs and animal products and promoting effi
ciency in the marketing system. It is believed that these
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efforts, collctively, will affect across-the-board benefit,. in 
terms mf improving tlhe eLanomic and social. well-being o the 
farming cummunity, and particularly eP-4ect positive chanaes in 
the livestock sector,
 

The proqgram wAl invole- agronomic studies -to increas.e forage 
supply by increasing yields per unit o: area and improving the 
utilization of crop r'e-idues and agro-industrial by-products by 
research and demonstrations in animal nutrition, Good cost 

analysis data on these projects Eould enable the extension ser
vice to extend these new systems to farmers. 
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Professor and Head
 
Department of Pc;:ltry Science
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November 3 - December 2, 1982
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Ab. Summary -and Reo~antionz 

The -following itemsq listed in priority order, are 
recommended for implemertaion o- the poultry program. A detailed 
description of bach itea is inciuded in Section C. 

(a) Poultry -Farm maae~i*and inarketing 

(b) Feed quality assura.nce
 

(c) Egg prassing and marketing 

(d) Fa._dinq poultry tttes as a ruminant protein source
 

(e) Meat processing and marketing
 

(f) Poultry by--products processing
 

(g) Supply of Tied ingredients
 

(h) Egg marketing in village flocks
 

2. Description of the Study
 

The purpose of an in-depth study of -the edible oil 
industry in Pakistan is to determine the -Fasibilityof develop
ing an expanded oilseed industry in the country to provide addi
tional sources a; oil for human consumption. Currently, about 
700,000 tons of edible oil is consumed annually by Pakistan's 
63,000,000 citizens. Approximately two-thirds of the total
 
annuai consumption is imported (about 460vOO MT) each year.
 
These imports, from various sources, place a tremendous _strain on
 
the import-export balance, contributing heavily to the country's
 
negative cash flow position.
 

-
An expanded oilseed industry with the potential of moving produ 
tion noarer to consumption levels, wuuld add greatly to tne 
country's economy, have the potential for increasing agricultural 
income and aid in developing the supply of animal prote-n by 
providing by-products such as oilseed meal and oilcake for expan
sion aC the poultry and livestock indu5 tries. The diets of the 
human population are deficient in animal proteins. Thus, an 
expansion in poultry, egg, milk and meal supplies would be bene
ficial to the overall health of the expanding population. 

The purpose au+ this report is to review the current status of the 
commercial poultry industry and explore the effect and implica
tions of an expanded oilseed industry on the.future development 
of poultry, meat and egg producticn. 
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1. Background: Cwrcial Poiltry Production 

The poultry industry in Pakistan bafore the iid-1960's 
consisted of r-ural or village household poultry flocks that were 
primarily scavenigers and cznsumers of household wastes. Most 
were of the native "Desi" breed that would produce about 50 eggs 
each year and reach an average body wight of abot 700 grams in 
eight weelkz. These birds art apparently very hardy and disease
resi stant. 

Programs to improve the productivity of native birdf5 have b,en 
developed by the University of Agri ulture in Faisalabra., More 
recaently, a rural poultry improvement program was initiated With 
the assistance of UNDP/FAOD. These programs developed an improved 
native breed (Lyallpur Silver Black University). Four improved 
birds, i.e., Fayoumie, Dokki, Mini-red and Mini-white were intro
duced in the villages -or pure brpeding and upgrading the indige
nous birds (UNDP/FAO project). tn the latter project, the 
Fayoumi was universally reported to give the better results, with' 
the Dokki and Mini-red reportrvd as successful in some villages. 
The birds from both these prr',,-ts apparently have production 
capabilities o.i abLt 120 eggs ;L., year, or double that of the 
native "Desi" under village conditions. These native birds still 
comprise over 50 percent of thJe poultry flock in the country. 

The commercial poultry industry in Pakistan started in the early 
1960's. The first commercial hatchery was etablished in 1964 by 
Shaver Poultry Breeding Fariiis. This was -ollowed by the Arbor 
Acres Pakistan, Ltd. in 1965, and with this start, the number of 
commercial hatcheries had increased to a total of 46 by 1981. 
The development of feed mills paralleled the hatchery develop
mant, and 28 mills producing primarily poultry feeds were in 
operation by 1981. 

Commercial poultry production has made tresmsndous gains since the
 
meager beginning in the 1960's. The totaltiltry population in
 
the country for the past ten years is shown Table 1. These
 
data show the tremendous growth that has taken.place.
 

The total population of poultry for 1980-B is estimated at
 
67,169,000. From these data, it is evident that the growth rate
 
has literally been "boaming." The growth rate for all poultry
 
was 264 percent, broilers 258 percent, layers 214 percent and
 
native "Desi" 284 percent.
 

The commercial poultry population tends to be near the population
 
centers of the country. Tables 2 and 3 show the poultry popula
tion in each of the four provinces.
 

479
 



Table
 

pou t.-V 197,1--72 1976--77 1977-78 A978--79 1979-RO ,- ,. 

Layers 1,713 4,43 5 33 5qzi9 61"909 V012
 
Desi 10. 850 21, 69i 251 5t? 29. 174 33-3383 32 , 2Z;0
 
Ducks -123 (02' 9313 43
 

7 4~57. ' 92-2 67.16
 
*Esti Mat d.
 

Source: Pakistar AgIJrutura Data- Book June, 1982. 

TabIhle 2 

Commercial Layer Population
 
('000)
 

Province 1971 1977 1978 1979 1980
 

Sind 580 2..059 2.679 2,797 3,485 
Punjab 290 1,177 1,541 2,103 2,600 
NWFP 
Bal uchi stan 
TOTAL 870 34321 ,770 5,560 6,910 

Source: Agr. Attache Report PK-2033. 10-5-82.
 

Table 3 

Estimated Broiler Production by Province*
 
(1000) 

Province 1971 1977 1978 1979 1980
 

Sind (60 percent 2,861 6,130 7.109 9,560 11,290
 
Punjab (34 perce.,t) 1,622 3.474 4,028 5,417 6,397
 
NWFP (6 percent) 286 613. 711 956 1,129
 
Bal uchi stan _ __
 

TOTAL 4.769 10.217 11.848 15. 933 18.816
 

*Calculated from Table I and 1980 percent distribution, 
Report PK-2033. 
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Although the poultry population has bnon growing rapidly present
p2r capita conOuiaAption is very., oa compared with that 

9 
of other

countries. Egg consumption is 2 e s par capita and poultry 
meat 0.46 kilos per person. 

The comaercial pvultry industry in Pakistan was given its start
by the establishment of hatcheries and breedingI fIorks by inter
national " poultry breeding firms (Shaverg ,rb r Arren, .yline,
Ross and Piech) and aided greatly by thu policies of the GOP
during the 1970-75 p r od, These policies included (i) income
 
tax exemption for poultry -:arming; (ii import .of parent breeder 
flocksi duty free; (iii)i iport o.i poultry equiprient duty f-ree 
(iv) allotment of state land on .laase for poultry far-ming; (v)
export of poultry products to eliminate surplur, during slack 
demand periods; (vi) dise-ase control programs; (vii) subsidy
through UNDP grants; and (viii) J-educed import duty on soybean
meal from 40 percent to 10 percent to help produce better
 
ba.anced rations.
 

A 
 very thorough summary of the growth of poultry production from
 
1977 to 1980 was compiled by the Poultry Research 
 Institute at
 
Rawalpindi in Ptsrjab Province. A copy of their summary is shrwin 
as Table 4. 

2. Current Status 

a. Poultry Industry Strengths 

The rapid development of the commercial 
 poultry

industry in Pakistan has been possible due to a 
large number of
 
factors that have encouraged or aided in proiaoting growth. 
These

factors or "strengths" are still present, and the outlook for 
continued growth and improvement in the food industry 
 is very

encouraging. Some major strengths that will 
enable the industry
 
to continue its present growth trends are:
 

(1) Consumption o§ Poultry and Eggs. 
Poultry meat and eggs
 
are apparently readily acceptable to the average 
citi
zen and a.-e included in most diets.o 
 Consumption on a
 
per capita basis is very low 
(29 eggs and 0.46 kilo
grams of poultry meat), and -isapparently limited by

the amount of product available 4or consumption and the
 
price of poultry relative to 
other meats. Poultry

tends to be the highest priced meat, and its 
total
 
consumption is undoubtedly limited somewhat by 
price.

Current projectionsI however,
9 indicate a need to
 
increase production to meet the demand.
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Naliv i* ATkisv4us'nPi 

1. bvestvnt in Prgitry Fiaing SEctor IRS ill affiia.1 915.20 1,497.40 59.46 

23 fl 78.26 
-Capzcity to Prcduce Day-vld Chickcs Per Arnnum fimii in) 35.32 52.0 49.60 
-ay-uld ChiER5 Frclaced (nillion) 1790 30.76 54.57 

.3. Poultry Fares (nwter) 
19450 2030 4,00..
-Layer 

725 1,120 54.40
-Broiler 

-Breeding 3 55@:,31 
TOTAL 21205 3,205 45.35 

4. Cpacity to haintain/prodiuci Birdsi(illion) 
-Layer 	 4.25 7.17 68.70 

11.%0 24.66 114.44-DroiI r 
0.20 0.40 90.48-Wre-ding Stock 

5. 	 Sto k Pintained/produced Willion)
 
M2 5.56 67.47.
-Lavyer 

8.01 17.42 117.48-Druiler 

0.17 0.31 82.35
-Breeding stack 


-Rural Poultry Population (ijllon) 33.50 38.34 14.40
 

6. Feed Hills 
17 27 58.02.
-NUaber 


-Capacity to Pvzduce Feed Per Annus feillian tons) 0.307 0.390 57.82 
0.129 0.207 102.94-Poultry Feds Produced (million tons) 


7i Poultry Products Pradutc.:
 
Egg (aillion)
 

730.00 1,142.00 56.44
-Fare 

18.50
 

TOTAL 1,765.90 2,369.60 34.19
 
7,1035.9k.60 


9. 	 Poultry Meat (setric ton)
 
71610 16,550 117.49
-Broiler 


-Culled Layer 	 2,660 4,450 67.25 

-Bi 44,_0 7,040~ 14.36 
TOTAL 25,170 381040 51.13 

9. Per Capita ailability of Poultry Products
 
23.36 28.6? 72.82-Eggs (no.) 

0.33 0;46 39.40-Poultry _ .__ 

Source: Poultry Research Rawalpindi.
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'~)D~maidProjqcticm~a 	 Thc-Mirb~tr-y b1 F60dt and Agricul-
ithe:'u "GOP has ausi1:td that he -demanrd r

paull:0'y and eggs is nearly daubl, thm supply. If this 
derxnd- were ,meti' the number of bmilers should be. 
increa-f.id '-roj the current production uf around 18 
million to ov r 47 million, and the numbar of laIyers
lncrre'as.d -:ron eight to over 14 millin. Mative "Dasi" 
*o*.Ir shnZd increase in numbers 'front the prtr. "totaal 
(males and afwnales) of around 39 ailiI on-to over 55 

il lion. Attached -in Table 5 is a jsumeary of the 
present production and the esti.mated demand as pre
sented in the Pakistan_Aqricul tual Lata Publication, 
1982.
 

Estimated Poultry Produrtion (1900-81) and 
Dxmand Prcjectionzn (19B4-85-

Class of Poultry 1ge -81 Production 1984-85 Demand
 

Broi lers 	 18,476 47,800
Layers 	 8,012 472-0
 
Desi 	Layers 25y250 
 31.570 
Desi Cocks 13,960 24,100
Total Desi 39.230 55,670 
Ducks 1_14f
 
TOTAL 
 67,169 	 117.60
 

Sourcet Pakistan Agricultural Data Book, .iune.. 1982." 

(3) 	Price of Poultry Relative to Other ,Meats. Current 
prices of poultry meat are very favorable relative to 
other meat sources for encouraging industry growth.
Broilers averaged 14.77 Rs/kg live weight in 
 Pakistan
 
in 1981. This live weight price would be equivalent io
 
about 23 Rs/kg of dressed weight, assuming a 65 percent

dressing percentage for the Pakistani bird that is
 
skinned rather than scalded and picked. This compares

with 10-14 Rs/kg for dressed beef and about 20-24 Rs/kg
 
for dressed mutton.
 

(4) 	AvailabW.i.ty to tho Average Family. Poultry is avail
able to the average rural family in Pakistan as most
 
fami].ies 
 have native birds as home flocks. The birds
 
are also sold live in the markets and custom dressed
 
for the consumer. Individual birds can be irassed or
 
pUrchased for .family consumption on the day desired,
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but.' 	 Stoage. iz '*O61' uhfL5'u Zia,,- .e. *ni tl ;r 

ar1~r7Z:.v a~ 	 ponVe ISahuherg,i . ha uty~ qnv * 

-:.a+ .-the is iAir mvipTi*r Cadvantag e 
re+riraion is. I un in,uaner-a" YI~ tE~ and al 
probl em. 

(5) 	 Governomnt Inceniven. Exoi; pvn, OM r,3KPv t rN
comi r tar -&qqty . n i and,r • y i 
contral ed. vacrinw'e:,i5P r mjnrf&-r-rd T. auX,iii n 

du the pAltry indu 
might a , witerh, litaxles 

In view of the api d growth 
try, ane d runh -far d, ni. 	 to wnpolop 
further- pro dures n The hom ur ' is not thi cas ;"kd. 4 n 
of constraints tend-,Lo du e a the n Constraints in pijndin2
industry. progres are aso 

Pouktry ','.'at. gs iagC.. 
Paisani sonsmer, apt re t y prefers . p zit I rger 
quanities of poultr.jin eg(: during the h,1: mi.n.ter' 
and sprin arh a dpresunite declito in ; ian! 

(1) Searjona~l Dviand1 f or 	 n ;r Vjie r 

es with ~p
tion during the hot n'umtrjed m rethsu This nitmimr dmline 
cause5 great reduction in prics, and tond -to 
sell egg-producing flocks and reduca b.roier produc
t.1 on. Sinc~e ego, pr2.ducti.,1on F1 acka arce. scu.d at the 
start of sumiar,, repl acem&ewit stock- miust be stairted in 
the spring for new~ .4locks to start proLuction in the 
fall. 

This seasonal pattrn of egg production p ncs great 
demand an the hatcheries or chicks during thnr spring 
season anid less demand at other- times. Breeder flocks 
and hatcherie arc- pressur h to meet the spring d andul 
for egg-type chicks and winter dannd for broilers. 
All of these factors tnd to result in greet fluctua
tions in price and quality of chicks ahe e s 

(2) 	Quality Chicks. Th seasonal production and consump
tion patterns discus d above, tend to result in poor 
average chick aguality and high prices during greater 
demand periods and little or no demand and poor prices 
during other seasons. This results ini price in-Flatiot 
setting poor quality eggs and hatcherymbn selling 
everything that hatches during high demand periods. 
The poor quality of chicks undoubtedly results in some 
of the higher-than-aver age mortal ity rates experi enced 
by the Pakistan industry.
 

(3) 	Feed Ingredients. Commercial poultry flocks must 
 re
ceive a constant supply of concentrate-type diets that
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awe. nutriti .n liIy 5l n red far'_PttVU prOduct i Cn The 
!AUPPIy cn -fewd, ingr ents in Flasi tal V,~ quitC vari 
1ble, and nuLto2brli 't: hve a d i ficult. t ii fe o 0 1l.t

tions :i.n r r*pz have a gr".ruAo 

(4) 	 g kity. Quality ' i i nts .'c ort i
401--d sniiAs, 1!c to Prod-- qquaity fjnM-2:111.
NalhF2r Unp P-tn ntrial rgovr nmpnt cin

ci&1M- fadlas or regul atT tha~t 

Poultry 	 fends. 6ncx te supply Of i i 
everythingi is7, ,ld, good and bad, reasulting in 

poor quality. *olds a~nc af latoxins often are %'Cund in 
many inqr(Oients -that are in sub.stand ard trae 
Also, on average, qrmat variabi I ity exist.; In poultry 
-feds pr~duce.d by varique- Yhigs s poultry 
prcoducer ha no assurance hfe iz purchasing an adf
quately balanced diet. 

(5) 	 Di sease Control Mortal i ty rates afong comercial 
poultry flocks in. Pakistan iare mruch ihihr than nnr
mally expvcted in comercial operations. F.eports frnt 
producers and r'esearch persannel - ndicate cmmerri al 
egg producers normaliy experieonce 30 p ert uortality 
in their flockz, with about 12 percent occurring during 
the 16-week growing period and 1B percent during the 
60-weelt laying period. Mortality in broiler flock~t is
reported to average dround 15 percent- with eases as 

high as 30 -to 50 percent reported. 

Vaccines are currently being produced by tho Prrvinaial 
Poultry Researoh Institutes and distributed on a subsi
dized basis -to poultry produCeso Vaccines ae ; 
cult -to administer to village -locks s non-va-cinated 
birds tend to serve F a r'eservrir of in.fection. 

The presence of aflat xins aPrd other toxic agents in 
feed ingredients and mixed feed undoub'tedly contribute 
to the high mrtality and morbidity rats. Reduction 
in current iortaity rates probably offers the greatest 
potential -or reducing costs of producing both eggs and 
meat. 

(6) 	 Governmunt Policies. The GOP has taken positive steps 
to encourage the development of.- both the commercial and 
village poultry i.ndustriks. Additional involvement is 
urgently needed in the area of feed qualit) control 
regulations to ensure a constant supply of high-qual
ity, unadulterated feed ingred:ients. 
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The major impediments to :ange ard improvement are 
uztlined in Section B.2-b. above, und rc ,erdtions are made 

4c- each of thene itcuis in morme dntail ~ir C'etinn C of this 

4. Assusswmnt of Priarities far Maij~ 

An evaluation Qf the cohnercial pil' y industry in 
Pakstn indicates tremendous rcwth in a f,rt period of time 
anid qr at potential for fui-Lher growth. Th- ~namen-datians irv~da 
in this " as listed in summary frirm in .ct:on A.I. above 
and in ditail in Section - are ]irtod in ricommended priority 

d' Th- pnultry 4arm ma. w pr~ao~ gvn frtgei~n 
priority bozust- improvement in this area shou.fa give a greater 
immediatre return on invostnent of tioae nr! money to the industry 
and 1o the people of Pakistan. Tie other items in th. priority 
lia!- inq are very important for the deveioprie.t of the poultry 
industry ..d the development of an expanded oilseed industry. 

C, Project Analysis: Areas of Potential Pr-ran Emphasis
 

The major- objective c-F developing an expanded oilseed indus
try in Pakistan Would be tQ.u expand the amount of edible oil 
available domestically for hurisn consunmption. Currently, about 
two-thirds the oil consumaad is imported (460,000 MT). With the 
population and income growth, demand is 9 tpected to increase 
accordingly. The development of an expanded oilseed industry, 
regardless of the oil;eed crop selected For en'pansions should be 
accompanied by a corresponding increased use by the commnercial 
poultry industry of by-product oil meal, first as a protein 
source and second as an energy source. The development of this 
industry should also contain objectives to aid in the development 
of commercial poultry. The two industries are complementary. 

It is recommended that the following items be considered as major 
components of the master project. 

1. Poultry Manajement
 

a. Situat i on
 

Current levels of poultry management and disease 
control result in extremely high mortality levels in both broil
ers and layers. Reports cited earlier in this study indicate 

mortality levels averaging 30 percent in commercial layers and 15 
percent in broilers. These levels are extremely highs and a good 
poultry management education program should enable the industry 
to reduce mortality levels by at least half. Good quality 
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poultry vaccines are apparently readily available from the re

search institutes. If administered properly in well-managed
 
operations, these goals should be attainable.
 

b. Recommendations for Ij mentation 

A technical assistance program and quality check
 

program listed below, with the assistance of expatriate personnel
 

trained in poultry management. To be effective, the assistance
 

should 	be in the major production areas. 

c. Fiscal 

(1) 	 ¢echnical assistance pr'ogram in the Sind, 
=Punjab and thi. NWFP to develop a poultry management program with 

breeder, hatchery, broiler and egg production flocks. 

(2) Problem-solving research program in coopera

tion with the respective provincial research institutes.
 

1:3) Educational training program for selected 
and poultry -farmmanagers in internationalextension workers 

institutions. This program should be practical and could be 

accomplished in about three mqonths. It is recommended that a 

program of this type be set up with an institution that would
 

arrange a short course plus practical industry farm expurience.
 

2. Need for Quality Chick Supply
 

Adjustments in poultry production patterns in Pakistan
 
remove the
by shifting production to a year-round basis should 


majority of constraints currently contributing to the poor
 

quality of chicks available to poultrymen.
 

a. Recommendations for Implementation
 

r.,ducate commercial
A quality chick program to 

should be initiated with the help of expatriate perpoultrymen 


sonnel trained in poultry management. This technical assistance
 

program should be for the major productiqn areas.
 

b. 	 Fiscal
 

(1) 	Technical assistance program in the Sind,
 

and the NWFP to increase chick quality,
Punjab, Baluchistan 

poultry manreduce mortality and increase the overall level of 


agement in breeder, hatchery, broiler and egg production flocks.
 

(2) Problem-solving research program in coopera

tion with the respective provincial research institutes.
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(3) Educational training programr, conducted 
at 
the same time as the form rbanageopent program lUmted in item, 1. 
above.
 

3. Feed Rua2ity Azurace 

The quality of feed ingredients is probably the largest
single factor- affecting the development of a prafitable commer
cial poultry industry. Currently, as reported in Section 
B.2.b. (4) above, there iare no feed quality laws or fqd regula
tory agencies authorived at either the cantral o ' provincial
 
government levels for controlling the qaiity of tho ie wd ingre
dients or the finished mixed feed. Official standards hould be 
developed for each major feed ingredient to ensure the urchaser 
is receiving a standard or normal ingredient that meets inv ua 
requirements for nutrients usually assayed in the tveappraxiv
atalysi. For example, a given oilseed meal should have a stan
dard set for maximums on moisture content and crud, 'Fibor and 
minimu1m levels of crude protein percentgage, ether e-xtrct (fat) 
percentage and mineral-level percentage. 

Likewise. laws 
or regulations should be established to require 
the feed manufacturers (feed mills) to report to the purchaser
(producer) the miniw.im and ma3:iffum levels of each cla 6f mixed 
feed. The first proposed regulation would protect the feed mill 
to ensure that quality ingredients are available, and the latter 
regulation z:ould protect the final purchaser to ensure that he
 
was 
 receiving the quality of mixed feed h- purchat.ed. In addi
tion to establishing standards, the qovernmsent should initiate a 
feed regulatory agency or system to knr.ure standards and guaran
tees were being met. This agency shodd sample both ingredients 
and mixed feeds. check analyses and handle complaints. 

a. Recommendations for (mp3,ien tation 

The impleentation of this recommendation will 
undoubtedly require either new laws or requlations developed by 
an existing governmenrt agency that has the authority to 
 regulate 
the feed industry. Donor agencies could assist by providing
short--terit consultants to work with government agoncies to 
develop feed laws appropriate for Pakistan*"s industry and langer
teren technical assistance to help train feed control of4iials 
and field personnel. Some monetary assistance may be needed to 
help establish feed control laboratories and to provide assis
tance to the research Jnstitutes to establish standards for feed 
ingredients produced in Pakistan.
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(1) 1Shart-terat consultants for developing. -feed 
regulati ons. 

(2) Long-term technicaM assis~tancie-fnr impienmenot

ing programs and training personnel in Pakistan. 

(3) Educational trvai ni ro . p.-agran, in an inter
national institution to, trairl el ~ of-Ficials in 
feed cuality kontrol work. It is rtic , that these programs
consis-t of three to six fronths of5 pratical on-the-job training 
with 4aed control laboratories and feed fataf,. 

(4) Funds for laboratories and analyses to estab
lish standards.
 

4 Egg Processing and Marketing
 

The seasonal Jocline in egg consumption during the 
summer months and the corresponding compounding. effects of poor 
chick qaliity causes great suppAy and price fluctuations. 
Seasonal sell-of and replacement o4 layir flocks create many 
problems for the egg producer. Programs shou!d be developed to 
equalize the demand +or eggs throughout the year. This would 
permit iiarr-e e ficient use o-C breeder flocks:, reduc :, the required 
number of breeders, contributL1 to improving chick quality, help 
stabilize meat production and realated price fluctuations and 
improve overall efficiency of the entire industry. 

a. cndatiLpn, for Imoliementation 

It is recommended that egg processing plants be 
d ,veloped in the major egg production areas (population centers) 
to utilize eggs during low dftqvi~d periods. Theze plants could be 
started on a reasonably small scale and operated on a seasonal 
basis until the concept became established as an integral part of 
the industry. Products could includ, liquid &hole eggs, alburcen, 
yolks that could be produced either on a fresh or frczen basis 
and dried albumen, yolks and whole eggs. In f.any countries these 
products are readily accepted by institutional users of F.ggs such 
as bakeries, mayonnaise and salad dressing :rifacturers, ice 
cream manufacturers and baby food producers, Drying of egg 
components also should be included in these processing plants to 
produce dried products for the sams markets, ex tend rtorage
periods and reduce transportation and storage of the proceBsed 
product s.
 

.I joint venture of private industry is recommended for initiating 
a pilot plant, preferably in the Karachi area where the layer 
population is high. This joint venture, with donor loan support 
and government subsidy, will help encourage production during low 
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cnsumer demand periods. It should inalude th- develbpment of a 
plant and storage facilitiusq a prngram of procurement for a 
supply of eggs and a marketing program to establish the use of 
the produrts in inntitutional areas. 

b. Fiscal 

(1) Joint venture of a donor and Pakista.i private 

industry individuals to etablish and operate an egg processing 
plant. 

(2) Donor- loan support to help construct the 

plant:. 

Bui lding approxi matel y 40- x 100': receiving 
room (20'x251); egg cooler (20'x25'); break
ing rom (201x251); drying room (40'x251);
 
refrigerated storage (12'x20')* freezer stor

age (12'30'): dry storage' (20'x25"); office,
 

etc. (20'x25').
 

Egg breaking equipment-hand operators.
 

Egg drying equipment: spray dryer; pan dryer; 

trucks and equipment for delivery. 

(3) Expatriate advisor to help develop procure

ment and marketing proarams. This individual should be trained 
in poultry marketing.
 

5. Feeding Poultry Wastes as a Protein Sourcs
 

a. Situation 

Pakistan has nearly eight million commercial
 

layers and 18 million commercial broilers that produce about a
 

quarter (100 grams wet basis) of the poultry waste per bird per"
 

day. This waste or manure is very high in nitrogen (protein) as 

the avian species excretes uric acid ir a semisolid state rather 

than liquid urine as in ma nals. Ruminant animals are capable of 

using this uric acid nitrogen as efFiciently as they use uther 

non-protein source-, such as uraaa. The curr,nt practice of the 

commercial poultry farmer is to dump or dispose of this wste. 

The concentration of poultry farms and -way buffalo colonies are 
in the fringe areas of urban centers. With Lhis close proximity 

of herds and flocks, the use of poultry wastes should be devel

oped as a feed ingredient for ruminant anionals. 
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b. Recomtendal:&pns~ n j-

It is rao~mmended that a program be developed with 
the cooperation of a group of commrcal poultry, buffalo or 
cattle farmers to demonstrate the feasibility of using poultry 
waste as an economical source of non-protein nitrogen. This 
program should use exptriate technical assistance, funds and 
training where necessory. It should include feed formulations 
for incorporating the waute of both layers and broilers with 
fodder, and possibly molases, in direct +eeding programs. It 
should also develop formules for incorporating waste from both 
classes of poultry Lm silage for starage and feeding. Silage may 
offer the best method of incorporating and introducing thts 
concept for faeding ruminants. Howver, direct feeding has 
proven effective and acceptable to the animals. 

c. Fiscal
 

(1) A danor technical assistance program in
volving a knowledgeable individual trained irn nutrition, with 
experience in husbandry, to set up a demonstration research 
program in cooperation with cine of the research institutes. The 
program should involve the development of practical formula for 
using poultry wastes directly and in silage and demonstration 
research to introduce the concept for cattle and buffalo herds. 
This program could be a pilot unit in one province. 

(2) Research budget to establish a demonstration
 
unit.
 

(3) Mixing equipment for handling direct feeding
 
studies and making silage.
 

6. Poultry Meat Processing and Marketing
 

a. Situation
 

The usual preference in the Pakistani home, pri
marily by the low income consumer, is for muttong with beef as a 
seond choice and poultry on special occasions or as a "meatless 
day" food. The average consumer in Pakistan haa a praference for 
purchasing live birds in the village market which is then custaom
dressed for prompt home cooking. This systsm makes fresh poultry 
available to any family an any day withnut any refrigeration or 
storage. This system works wzll for the family; however, the 
needs of institutional consumers of poultry meat such as hntels 
and restaurants, hospitals, cafeterias and military installations 
would utilize poultry processed in specialized processing plants. 

Although no official statistics are available, it is estimated
 
that at least 50 to 60 percent of the per capita poultry meat
 
consumption is through the institutional route. If this assump
tion is correct, about half the production of IS million birds
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proceszed for 
poultry in a mnre -a.able frm. In additiong a processaing plant 

coldcutun cut fco- a particular onarkcet, inreaming Income by 

could be -w.,rill'institutionns vupplying them 

provdin thm services.i 

A joint vEntY6e apprc=h is recommended with a 
private donor firm and a private Pakistani firm to eL*tablish a 
processing and marketing operation in a major population conter. 
Poultry processing should be started In Punjab Province if egg 
pr .e,ng iu to be lorated in the Sind., However, the most 
economical site should be selected to ensure a viable nperation. 

The plant should, if posible, include cooperation with a major 
integrated poultry firm to ensure a steady supply of poultry for 
processing and the development of a marketinoi program to eatab
lish the processing concept and its effetivenass for intitu
tional consumers. In addition. the plant should be located nuar 
an existing rendering plant whose by-products (feathprst fest 
heads and viscera) can be procossa-d into meat meal for use in 
poultry or animal fpeds. if thi%situation ia not pozsib2e,j thiw 
processing plant should include a rendering plant that could 
efficiently prccess by-products.
 

c. Fiscal
 

(I) Joint ventre of donor and Pakistani private 
industry to establish and opurate a poultry processing plant. 
Donor loan support to help censtruct a plant. 

Building, 80 xIOO" processing equipment: 
killing rom eviscerating room, cal der 
picker, cut--up areal packing; ice nakin and 
refrigeration equipment; swal rea.er 
capacity--l, 20Wx3 0 '; trucks and delivery
 
equipment.
 

(2) Technical assistance to develop procxureant
 
and marketing programs.
 

7. Poultry By-product Proesing
 

Poultry processing in Pakistan is handled in village or 
urban markets, and most by-products (viscera, bl~cd, 9kin, 
feathers, scme.head parts and feet) are apparently disposed of in 
garbage dumps or in sewern ralher than utilized as, a valuable by
product. The by-products are valuable as meatg, blood and foather 
meal for use as a high-protein supplement in poultry and live
stock feeds. Alsog the collection and use of these products 
would decrease human health problemiis brought on by impropmr 
disposal methods. 
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It is recomnanded that a pilot program be devel
oped in urban areas whor rendering plants exist to establish 
collection routes for collecting and asambling poultry process
ing wastes, mat processing wastes and dead bird disposals for 
rendering into useable meat meal by-prcAducts. 

b.~ Fi scal 

(1) A cooperative technical assistance programi 
with a provincial govv-rnment, donor loan and a pr.,vate rendering 
plant to set up a pilot program for collecting and handlin=g the 
poultry and meat procesning wastes and dead birds from commarcial 
4arms in urbman areas. 

(2) Vehicles and containers for collection and 
sanitary transport of t,,stes. 

a. Supply of Fcd Rngrodits 

A continual supply of high-quality feed ingredients is 
essential to support a profitable commarcial poultry industry. 
The development of an expanded oilseed program should add to the 
supply of protein, and thT implementation of a feed quality 
control progri.im as outlined in section C.2. above, should help to 
standardize qulity. The industry is currently formulating poul
try diets using a large number of prtein and energy sources. 
Should the industry continue its present growth trends, an in
crease of 90,000 metric tons of additional protein ingr!dients 
and 200,000 tons of nergry -feeds would be ne ded by t985. A 
projection of these needs for Feed ingredients is presented in 
Table 6 .For industry grc,;th in line with current proven demand 
projscts. (Typical formulas for poultry diets are attached in 
Table 7.) 

This increased growth of poultry.coupled with projected increases
 
in the use of concentrate diets For other classes of livestock,
 
will undoubtedly place a severe strain on the available supply of 
feed ingredients. If one assumes tha protein needs can be met 
through the expanded oilseed program, an increased program 
emphasis on the pr-duction of "energy" ingradir nts will be 
needed.
 

a. Recommendations for Im1.lementtion 

Develop a technical assistance program in the 
major crop-producing areas of Sind, Punjab,, Baluchistan and NWFP 
to increase the production of maize,, sorghu and other high
energy crops. This program should probaly be deaveloped as a 
second stage or phase of the oilseed project, as the desand for 
energy ingredients should follow the expansion of protein
 
sources. 
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b. 	 E-sltia 

(1) Donor long-tarm technlcal amsitance (mgro
nomic) to develop programs. 

(2) Funds for, field rssmarch and demonstration of 
new rotational schemes, muticropping ayintems iad dvivelopmunt of 
poterntial areas for crup prcduction. 

9. 	 Egg Markating fir'am V1iagw Flocks 

1rw-e than half the totul pou.try population in 
Pakioltan is in rural or village poultry flacks anrd cortribtes 
both tpqgs and m~eat fuar huxan consum.ption. 'The village flocks 
produce about 45 es p,-r bird each year wich suakems up about 
one-third the total eggs prcduced in the cauntry. A rural 
poultry isprovwnent prag~rm has brn operatfing undur the , p,,r
ship of UNDP/FAD to improve those village flackr, by introducing 
iwipr vud bri capile of producing 100-120 e ggs r year in th 
viilaqe invironment. This program has been v.wry ,ucre tsful from 
all ,pcrv, and the introduction of improved br eeds such as the 

" 	 ' "FaIVyau( and "Dokki have contributed to the pr- ramps success. 
It has been estimated that 100,OO0 birds have been released 
durirng the five years the program has been operational. Any 
surplus ngs from village flocks are sold to li-c:,al merchants for 
resalIe. 

b. 	 Recommendations for Impoementation
 

it is recommended that a technical asntance 
program be established in cooperation with the Poultry Re earch 
Institutes in Sind, Punjab and NWFP to work with village': pro
ducers to establish skarkting prograins for surplus eggs. Thioc 
marke-ting programs should folIlo' the patt.,rn of the milk collec
tion stations with egg collection points in the villag.s I.ithn 
a radius of a central market point) and the etablishent of a 
mrketing program in urban are.s. The critical points of zuch a 
production and marketing scheme might include the ollowing:
 

1. 	 Continue the village flock improvem,nt program under 
the sponsorship of UNDP/FAO, if possible. 

2. 	 Expand the village flock program tm inrlude a sire 
improvement program. This could be d*vipld in con
junction with the research institutcs to hatch and gra, 
maleis of the "Fayoumi" and "Vakki ' breeds for release 
on a trade basis (male 4or male) with villa e pro
ducers. These improvd males, when introduced in the 
village flocks, should leave offspring that would have 
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superio egg prL-u pton .tov nrtiv 	 .t- butthe c 
reai so-m of thess iemypinus dizeso r tances 

Cl.anic- villag c pcmltry (liv n{:ock) ansiorvaions that 
ci, zt up caX-tion points or bling Surplus 

eggs. 

4. 	 niePjl a as tiun to handlu theio 
Th somblkd by th_:. village colpw io pointra and hadle 
then mrnt indn p cantrio marewtrs andh in - ltutional 

to PVt UICdprirv the pr f e n *Mgs" and etpro in
tain,m irh the to Thmr.%'vLTcty - the consuty Paul
try I- Izw .ciud bre lnded in thee ledicatiol 
ef f 0rts.. 

(a ao tuchi:,A~. a ntr tainold in ext en-
Pcsio .nepopu1 nadd epartga ing to set up rkting and 
village 41ockc :ite~t and estalblimh villagyi' collection ~ii 
tions Tcza tchr Inndsins ikso should Set tip edrphational 
prograss in fac~k n nt, diL control 5. t) quali ty ind 
wmarkatinj.
 

(2) Financial support for trucks, eg ol es 
cenlqt-&al asciembly points, egg graders., -Filler - Iats~anet cases for 
&;!g handIling. 

B. 	 Evaluation Plan 

The poultry phase of the project will ber e~valuaated by com
paring present industry production parameters with their value at 
sponific time irntorvals during the progress of the project. 

E. 	 Pol icy 

I 	 C~vrnsrt sf P~kIstan Paropecti vam 

The GO~P has a~ number o-F policies that have beon favor
able to tho dvl-,-: nt of thwe poultry industry. These have been 
described in Sectione B. RecamFndatians are included in this 
r~p,-.t that wmld require EDP action., These are the developme~nt 
or enforacent of 1udquality standards outlined in Section C.4. 

Poultry managesent and di~vsaer acantrol in the poultry flocks is a 
M~ajCY pr-OblC- and the CAYPI ads to place a esajor emphasis on 
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producing quality vaccines for disease prevention and educational 
programs to help improve management levels. 

2. Donor Country Par~spativm 

Paki stan imports large amousts of palm oi l fr-cm, 
Malaysia and some soybean oil from Europ. It exportm oil meal 
from r-ape and rice bran to Japan and a niumber af Eu.ropean coun
tries. Self-sufficief.cy in oil pro uction is not likely to be 
developed quickly, so imports of oil i-A11, by ncesity. -Zntinu 
for some te. Palm oil imports i rw likity to be ,om of the 
first to be reduced as oil production incrmiisns, bcause Palm oil 
is one of the least desirable oils irom a health sndtan.t. 
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A. 	 SLEMary and fleCMomandati ont 

1. 	 Rmcmndations 

The following recommendations are listed as items for 

priority action in the implementation of at poultry development 
progr-m. 

a. Provide technical assistance to train field ntaff for 

teaching poultry husbandry and management to various
 

seents o+ tthe industry. 

b. 	 Provide technical and finarcial assistance for rabsearch 

in the exi :ting institutions doing poultry investiga

t ions. 

Provide technical assistance for tae etablthment ofc. 
industry feed-testing laboratori e-. 

d. 	 Provide technical assistancn to the poultry industry 

or ~~arketing and consumer education. 

2. 	 SU'Yeary 

The increased production of edible oi .s and fats in 
to develop a market for oilsendPakistan would -equire a need 

feed been 	 countries for thisresidues. Poultry has used in other 
segment of an overall, in-depth study to seek wayspurpose. This 

to increase edible oil production was conducted to determine 
flock
priorities for action to expand small production in 

Pakistan.
 

About one-half of the national poultry flock is composed of 

scavenger chickens. They do not constitute a market for oilseed 
rural poul.try development programrersidues. However, a UNPP/FAO 

managementhas prepared an infrastructure that could provide 

training hich would stimulate an increase in flocks of 100 to 

2,000 birds. in addition, there is a suitable market ready for 

expansion, a comrcial industry operating under capacity and 

basic research facilities--all ready to be used for development. 

The basic ingredients are present for small flock growth. 

B. 	 Detailed Decription
 

1. 	 Background
 

Estimates in 1980-81 indicate approximately one-half of 

the poultry population in Pakistan is comprised of scavenger 

five 	to 25 each. Rural poultry is
(Desi) birds in flocks of 
women 	and children of the household. The birds
cared 	for by the 

are brought in for the night and may be confined during the early
 

499
 



morning until laying is completed. No nests are provided and the
 

incidence of dirty eggs is high. Usually, some coarse grain is
 

fed at morning and evening during the winter, with scavenging in
 

between. In some severe instances, sales from these flocks
 

50 percent of the family's weekly available cash.
account for 

Thus, most scavenger-prnduced poultry and eggs are used for cash
 

income rather than home consumption.
 

marketing these
Considering the remoteness oi farm location, 


invoive three to nine direct transactions before
products may 

reachiig a point or consumption. There may also be several
 

lateral sales to further lengthen the market chain. Thus, time
 

to market may vary from three to 21 days. This is not too 

serious for poultry because they are sold live and do not suffer 

from heat spoilage. In summer, however, fertile eggs continue to 

incubate and may reach the three-day blood ring state before 

embryos die. Coupled with microbial contamination due to dirty 

shells, these kinds of spoilage may account for some of the 

alleged consumer resistance to eggs in the hot season. Other low 

periods for egg and poultry marketing are the winter school 

break, Ramadan and Nuharram. During the school break, the 

so they do not have an egg sandwich for
children eat at home, a
 

The fast of Ramadan also alters regular egg and
school lunch. 
poult1ry consumption habits. Muharram cuts consumption due to the 

ban on weddings and their celebrations. Seasonal production does 

not help either.
 

The bulk of the eggs are produced in January to June when natural
 

This process is stimulated by the
reproduction takes place. 

Excess males add to the meat supply from
lengthening of the day. 


March through August. Distance, time, culture, seasonality,
 

climate and spoilage contribute to considerable markups in price.
 

150 percent were reported.
In interviews, markups of 50 to In
 
highgeneral, markups are greater in the winter when demand is 


est. All these factors contribute to a volatile market situation
 

for both the scavenger and commercial producers.
 

and price control practices also disrupt a
Government taxing 

smooth and orderly flow of poultry products through the national
 

It is a common practice to placate consumers by
marketplace. 

fixing prices on foodstuffs, including eggs and poultry. Too
 

often these prices have been below the cost of production and/or
 

The net effect has been a reduction of eggs and
marketing. 

poultry in the marketplace. Also, there is the practice of local
 

and poultry across
jurisdictions taxing the movement of eggs 


their borders. This prevents the stabilizing effect of moving
 

products from a surplus to a deficit market.
 

Newcastle and coccidiosis are endemic in the poultry population.
 

Fortunately, there are vaccines to control them, although village
 
chicks
authorities question a program requiring the purchase of 


because of these diseases.
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2. Current stj~tuz
 

At present,, rural scvnv f4kck do rzonI-,.Aiukf a 
mar ket for oilsee~d resi dues. Tile ntsnw- dce rt buy 
fend. Even if tL&ey w'ere s :7 inc.ii ,eds, lno,. Orf. .d 
transporting small quantities of fps d 26i;~ 
be prohibitive. It is necaa y, thon,, Lt. 
owners into keepers of poultry as a~sz~y~~ 

In 1977, U1,*1DP/FA04 bm-gan a progjrz .n o-F rl flack ~ anrl 
vaccinati on. Te;rminatior nf UNDP/FfY supp,ort is led fd. 
June or July of 1983, This pr-'jet. di.tribut s prrily the 
Fayoumie and Rhode island RunJ : toto ;,;alI carries 
out a vallage tnwstlz' prq-, ~ ,,nt ptarapv.-o
fessi onal and vi lar e tr',,A ni gtn prqrias; It-: obj:'tives are to 
improve the g-,netizs, heJth. n.6nger o4, ... flock 
producti on Under i ois Iyci uhde Island Rediar,, , 

hens have lived wel I and hac producian uip tn 120C? erlv cps 
with 5 0 to 60 by the Desi bi' The prograw has beon . 
in areas it has reachcd. :ltn pr,11.eriial for change is marginal, 
however, due to its limited capacity to prudiuce started chicts. 

Because of its comprehensive approaa:h, the program of poultry 
development in the Punjab has been the most successful (Teble 1). 
The program has both rural and commercial development poxjacts 
that are well-coordinated in the use of administrative ' 'ieid 
staf f. The net result is a str-ong working relationship between 
government and commercial producers. This element o-. cooperation 
and trust between government and industry was not as evident in 
the other provinces. 

1IM Stte &W MWIMS Fmrw Piwitry X~waswt Prol.as 

Provinco 
No. of Chicks 
Distributed 

ft. of 
Hatrherin 

Potential 
EithkU.)t-
thi rk.sfiaar 

11.if Poultry 
V;,r n Pd 

FeEd 
KilIl 

PotLntial 
FeedlYer 2 

Villagers 
Trained 

Azad Kasir 78.3 4 232., 4248 2 
Baluchiatan 7,6 3 3K2.4 752 2 
NFP 26.9 3 ,,.2 3,'5.2 
Punjab 264.4 6 806,4 9,942 1 
S16.0 5 /72.0 _6682 

Pik303.2 21 2.1 .0 1L17 
'Forty-eight ueek of operation at 70 percent yield of iiiht-sukai.rt-d birds. 
2Forty-cight ugeks of production, five-day waek, 16 LrnsIQ/ yWii1. 

7,680 
73BI 
3,640 
3,B40 
1840 
2,G 

5% 
2,76 

1,080 
87 

,9 

Source: U.l"hlished data, Poultry Research Institut. Rzmalpindi. 
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The sales of Fayoumie and Rhode Island chickens has been el A 
reeiv-d Their dasirabi.ity ra,,ts in their egg nuber s and 
livability under scav*enger cond~tni (Tablv 2), In the Punjab, 
some farmers have purchased f1 :ck of ane to two hundred birds. 
These ar-o anain'-zaird ursdor ~c.etand are fed maniufac
tured Teed. UFnder thse onditio.z, the farmers become actively 
engaged in the enterpriL. If this practice growsv small flack& 
will rn.,stitute a market for 10, 20 cr 40 kg bags of feed. This 
transition away from savenger flocks shouid be encouraged. It 
could easily become the focal point o+ the rural poultry develip
m~en, procram. 

Table 2 

PFnfomace of Fayouini Birds Under Scavenger Conditions 

Conf inemen t Scavener 

Percent Mortality to 78 Weeks 10 18 
Bird Yearly Egg Production 200 160 
Desi 	 50-60
 

Source: Poultry Research Institute, Karachi.
 

Apparently, the UNDP/FAO program has made progress, particularly 
in the Punjab. In other areas, progress is painfully slow. In 
1901-82, it is estimated that the UNDP/FAO program placed about 
393,200 started birds--about 1.0 percent of the yearly 38 million 
rural poultry population. However, the program's greatest poten
tial for development of commercial production is in farmer 
educ.ation and newcastle vaccinat.ion. This5 could accelerate the 
transition from scavenger to commercial flocks of 100 -to 2,000 
birds.
 

a. 	 Rural PoW try Industry Strpnoths
 

Technically. there are five criteria on which to 
evaluate industry potLential. They are: (1) access to a suitable 
market; (2) acclimated genetic material and the ability to multi
ply iL; (3) quality feed supply; (4) technically competent 
industry personnel; and (5) research and development for new 
technology. In Pakistan, the basic elements of these criteria 
are in place: 

i. 	 There is a suitable market for Desi and commercial
 
products. Actually, Desi products bring a premium
 
price in the market, usually one to two rupees per
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dazzn e g and two to four rupews par kilr, f .r poultry. 
Demnd atimates 4Table 3) indicats a need fur greater 
prpducti~o of all poultry products. 

eable 3 

Cwtiatavd Pcultry Production (198O-Bi) 
4,1d Demnd Frojactions (1984-85) 

1984-85 
Class of Poultry PrOdUct iM ._qna 

Broil ers 8 y47 47, ..300 
Layers 8,012 141.210 
Desi Layers 25,250 31,570 
Desi Cocks 13,980 244p00 
Total Desi 	 39,230 55s,670
Duct-g 	 _ 1.45 _ 

T . . . ....... 	 . 7,t 169_ .
 

Source: Pakistan Agriculture Data Book, June, 19e2.
 

2. 	 Through the UNDP/FAO project, there are basic staff and 
facilities in place to supply (1 producer technical
 
training, (ii) bird vaccinat-ion and (iii) research and
 
development labs. The Agriculture University at 
Faisalabad also providus professional training and 
research capability. Commercial companies can provide 
improved stock and feed. 

3. 	 The abovz, r'esources provide the core of ncessary staff 
and technology for development of the industry as a 
whole., The rural development program con be an instru
ment 4cr conversion of scavenger flocks to comnrcial 
flocks that. usa manufactured feed and baby chicks. New 
technology suited to Pakistani conditions can result 
from the research facilities. 

b. 	 Constraints or Weaknesses
 

The basics for rural and commercial poultry devel
opment are present in the country. There are, however, some
 
areas that need encouragement or greater support.
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1. 	 The village poultry education or training segment f the 
program and newcastle vaccination should reeive greater 
emphaais. From Tables I and 4, it can be seon that the 
potential for significant replacement of the Vesi flock 
through the breading program is very low. In any one year, 
all of the UNDP/FAO hatcheries operating at ul.l capacity 
could produce about 2.2 miliion started FayDumni and Rhode 
Island Red (RrR) chicks. If t.he size of the' Desi ficrk 
remained constant at 38 uilion, the improved birds would 
make up only Wix percent of the total populatio. Also, 
improved stock would be concentrated in areas around the 
hatcheries. The net effoct in Wlow genetic improvement of 
the widely scattered Desi flock. Through technical training
and control of newcastle by vaccination the climate for 
commercial production in rural ares would be improved. 
This would mean putting more extension people in the field, 
particularly women. 

Table 4
 

Poultry Population in Pakistan
 
(1,000)
 

Class of
 
Poul trr__ 1971-72 1976-77. 1977-78 1978-79 1979-80 1980-81*
 

Broilers 4,769 10,217 119848 13,740 15,933 18,476 
Layers 
Desi 

19713 
10,850 

4,431 
21,696 

5,138 
25,158 

5,958 
29,174 

6,909 
339830 

8,012 
38,230 

Ducks 383 802 931 1079 1 251 AS451 
TOTAL 17,715 37.146 43.075 49,951 57,923 67.169 

*Esti mated. 

Source: Pakistan Agriculture Data Book, June, 1982. 

2. 	 Feed manufacturers report feedstuffs are in short supply and
 
poultrymen complain about poor nutrient quality. These are
 
major constraints to poultry development in Pakistan.
 

a. 	 The is a short supply of good quality protein feed
stuffs. The propesed increase in oilseed production 
would reduce this deficit. However, the most critical 
ingredient is food energy to utilize the protein. 
Coarse grains and feed-grade fats used for energy in 
poultry diets are even less available than protein 
sources. 
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---------- --------- 

b. 	 A. nutrient -,wtalysis w madiw otr a brile.. d.i.et 

sgstsd by th?- Poul.try Ruav-rch Insiutr), Kr,54_h 
(F'RI-K), usin their va.15, and thob- of tk- Plional 

Rasprc.'- a . i.r'- 0VIi Acaem a Sci nvI P4\1aet cakI 

baidh 	instittinniz c:rnfiml that dit ares Itne in ergy 

------- Mnimon fleqiirernts (Percept) --------------

NET Eaergy Kethionine 
rgtL_ L sipe Thrpofiin t.naProein 	j & )Lstno Th 

Ml-K 	 3'0o0 22 1,2 0.2 0.77 0.22 

3,RC 23 0.93 0.75 0.233,200 	 1.2 


Di tt Analysis TPercent) ---------------------

21 1.06 0.19 0.6b 0.17
MH 	 2,913 

?__ 0.95 0.73 0.73 0.21WNC 	 .75 _ 

*Values from the Poultry Research Institute, Karachi, the Nation! P.esparrh Council and the National 

fxadeay of Science, Iasington, D.C. 

Source: 	 M.1,I,8adii and C.B.Seng, Indi nous Feepdtufis Comao iv Used inPoultr, Feeds, 1982.
 

c. 	 The. feed quality problem can be addressed only through 

a strong researr-n and devel.opment program in poultry 

nutrition. Presentlyq, there are several public feed 

labs 	in the country. The Poultry Researchanalysis 
Institute, Rawalpindi (PRI--R), PRX--K and the Agricul

tural University in Faisalabad -re visited. The work 

at these institutions has dealt primarily with genetic 
fIocks,acclimation of breeding stock for scavenger 

onapproximate analysis of feedstuffs, feeding trials 
vaccines.indigenous feeds and production of Most of 

the effort at Karachi and Rawalpindi, however, has been 

aimed at the UNDP/FAO rural development program because 

the program was their nource of funding. Except +or 

not muth appears to haveapproximate 	analysis work, 


been 	done in cooperation with the commercial industry. 

(1) 	 There appears to be no incentive mechanism to 

Senior staff 	comment on the
stimulate research. 
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I aCk of fi rndi. f or ipt 
operati ortsa~ nd emai n niattcr. ~ lament 
over a prom~otio~n %,yztem that dties na~t taokr produc
tivity into account A S. appor tun: t es forpru-e's-ional imtprovc"Ment 	 .. "T "a:--Arc- [heh n 
tars, cmb'inead wsth ti-n lack of a coh:ret System 
fr 	 dee~iiqrzzau aei 

easily under'tood why the indstry struugles with 

dn adminlistz:red 
Agriculture I.ar:h £nci I (wVC which mai n
tains its stailt Provincial 

(2) 	 Federal f ncdir s by t pnkiitan 

uwrin '. 
i votiL~t~c an* iahi ~ponalsi or pro.i 'Ct~ to 

be c,-eri.'- ed &--t Lhbrrougfh Pt rt3,.c i £ . It is 

is one Criterion 'rCr . -fpta 
for ju~ior staf v'lA~ent isa di-FficulL to .Fhind, 
and there is litt.le dtral suppcrrt +<a- provin:ial 
laba, i.v. , Narachi, Rwalpindi and a 

(3) 	 Librari-L are not as up-ta-date as they should ba, 
Anr taI subscriptions t. Ecientific . ournals and 
currnt refe.rence materials a re not tiaint.ained 
becaus.e of- oreigzn excha- restrictaons. Inves
tigators and edcators rcnnat function properly 
without ' . v3rtinent material s. 

(4) 	Annual pr'o e.- rial society meetings are needed. 
This would help coordinate poultry research, pro
vide pro-efisi enal impruvemient, stimulate intellec
tual devuAcpmn-nt and increase productivity. 

4. 	 The number of technically qualified people throughout the 
industry is inadequate to the need. Ther-e is a nucleus of 
excellent people in both the public and private sectors who 
can maintain current levels of performance. However-, as the 
industry grows, the efficiencies for profitability will have 
to come +rom a broader base of highly trained people. For 
example, (a) the conversion of keepers of scavenger flocks 
to commercial production will require more and better 
trained extension people; (b) feed efficiency will iinpr.;ve 
with better qualified ration formulators in feed mills; and 
(c) flock perf1ormance ,,ill improve with better trained 
manager's and attendants. 

5. 	 At present, poultry and eggs can be marketed at i! profit 
because demand generally exceeds supply by a wide margin. 
There are, however, marketing problems due to dis5rupted 
production and replacement schedules and difficulties in 
price discovery for producers. These problems are related 
to the hot season and cultural practices. As production 
approaches demand, these marketing problems must be solved. 
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trate2 proriuct~on developing ain th~n Thz ar ilA us

.qr-atwd in Fquru I and~ 2. andtr z --!g teund to 
L.Thnrecocenntrte? in t~i markts af 

f(ara-0-0 is thei tcorminal Poultr-o and *cqj: far expvrt hloave 

II riabad-Rawal p i ndi rontr,a Punj ab 'LaI cra-Fai s~Ja aad-

Mrultan) and Kah-~'bd.Thil i5 v~~ by a -~-g 

number of +eed mrilF ai~,nd ~~:tc1 ht~iii 

Some prblam are-as incrludie (a) the *V u~r d:~i~ to~ 

ntkeA-hm aware~ of the nLutritiia- quality ;a~J~ tnld~ of 

poultry products y~ar-rounfd; (b) thz-. 1-t1"bL- ', ir , ,ir who 

handle s avener flack productra b~..Ore thuey zi:~al~jr fPt 
(4:1 the inmpoition of Price Cotrl that 6;- not prcwt a profilt 
to producers and warkiaters., and (d) the Y-O;xa taxinrg r?- -a jprodUCI 
as it akoves from anie paint in the onarklt dhain to arkthr% 

2RGUMr 

Market Routes For Poultry Products Comrnwrc.r11 Poulti Facltiffs 

pakistan Pakistan 

Fww FPe 

1r ii ,- r-p.o 

5s~uKarachi 

i~ WnmmUlxtrunk rue -e 

Areftdpr routra
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1 Z,... ;.vr . .. to £'t 

These havm batn ou tlined in s-, nisc .. b., and reca,
andaLions Mrs action are gven in Swctior M. 

4. pricyritae Mr Dhangte 

Tnhe UNDP/FAy3 kTrza DEv opment Program has bui it an 
infrastructure MX "acilition and stail that can be used to 
e~ducate Scavenqor MalckK -wntrn in the tcvzhnaooy of commercial. 
pa iltry production. it also has the capacity to service comm er-
Cial prn'ctiucers i.& the ,ex:4"tension sta+. is u.pgraded and its respon
sibility expanded,. En g.ntral. this program of rural deveopment 
ancd the commerciai indoiatry are poised for expanion. The faun
daion of Marksta, hatchvrie-s, -oed mills, producer, labs and 
training facilities, are availablvo for growth. Recomriendations 
for priority action are summarized in Section A and presented in 
Section C. 

C. Fro.i,,t naclysis: freas rf Poteantial Prray Emphasis 

It has been rec., ommended that a program to expnd oil seed 
production in Rakistan be co-sponsored by a donor and the GOP 
because domestic production of edible oils and {ats applies only 
cn.r-lhird of the annual o WiruftioWith populat ion increasing 
ann-ully by two to three percent, the continued imaportation of 
oils and fatz to sati ofy human needs wil become too great a 
burden on the nation-s ecoay. Increased production of domestic 
edible oils and fats i.5 critical to the economic health oi the 
cnuntry. 

Along with the need for oilseed producLion is the neesd to develop 
a miarket f r the residues after the oil is zxtracted°. Monogas
tri c ani inale such as poult"y, have been a traditional market for 
these materiais in other parts of the world. Therefore, any 
project to increase oilseed production should have a poultry 
devel opme-nt wcmapunent. 

Consiidering the constraint:s on developmunt, priorities for action 
shaold bu (1) training and developmrent of aufficient, technically 
competent people to manage and service an expanding poultry 
industry; and (2) developing a research and development staff and 
facility that can provide a locally applicable technology for 
efficient poultry production and marketing. 
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to the Via~ ic&4~4 i rA~r 

in~iThi proviio mcnho Y'p6ar~tV 11) ser

vice personnel trained in Pakisclin or~ tahrmLd by poultry cttensicn 
specialis~ts; and (2) twmen ar y to wal in the vill1ages to 
teach houszwiva flock eoanagem:int nq vacinaio and to recruit 
commetrcial prndtecerst such assi.sstanceo Msould ba zarri n&d cut ina 

cccperation with the eisitingj p'rovincial r'a'itry dave7ltohlmleft 

progra55 or pr±. xatz> compnte 4ng toatiiat.willi.E% 

(a) Tpchs c.LA a tat to crg;ana;igt and 

conduct training of NuAd t'4t*7 one maole and one fcwalw. 

- The njali.- VhIkV~dhcGiXpatr2 atO ?XParitnCe> inan With 
an iW Wnto L.LCTAUtpoutry eten.i v~uctin MGt .S'J Id hei to 

organiz;~cisn a -'r- Aducati n program to trin Paki

stani etesion5 upaias Y rci ni ng programsr shnua 

include selactio- qA ntic spac.auts for trai ni ng 

degree-oriened 

shah a Pakstani with acdei trainingrThu e gtm'Sad4 

equivaent to a BS in put. ma~nagement. Is a 
Pokiatani isnt availadbit izt &..asa woman wouial d 
be appropr'' tvz Hr functirrt ..cJd be to ciranize a 
training progrv&am for eMa~e pout'ry' speiialits to 
teach poultry husbandry at the villaged'S OI

- one Of the tw ial assistants shculd have'tho abilIity 
to adisi ni ter thi±s prga area. 

- Funds for endingr4 :uyLani trainees abroad for prac

tical trainingt ~-aYud ba ainistared through a land 
grant instiCttion with experience and industry 
resources; to give kh trano haknds-on experience in 
sntali flock hus~banry.t 

- Training centers will nned visua1 aid materials and 
eq~uipmient, demonstration materials and specimes and 
practical experience facilities such as teaching 
flIock s. 
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kechniral assistants -specialistis and agatets,,ust got 
the villages to tranzfer knowledqv to farmers. Travel 

their ope~ration and maintenance
fund5 ,oar vehicles 

Ihould bra made available. 

___f ~ -se the Exvistin 

v ~'t ~d.~t~n. to rqanz' L 

p'~ grpjrj- Thb p .rpx have had exper~: io:;hould 

tvnt to a director ir director of a landifce a 
ri 	 t be d.ounsel_rznt ep- in':rent t aztion.H ci uu.lo' to 

Paki.stani r .rch organizations on -,c p5ii e C,et 

fr re ach (..rants and organizoar-it r.a, recruit applicant-s 
fv't p oulty7-% ni ! seedof ro- essional 	 ft wd 

to 	 in ry ,"' I 0ds - tThuiiu qrantt4 -auld go a rchers pruI and 
ta" deivel pnt of product ion and rFar k<et i ng L._hnCl ogy, 

A('4ltng AtM') thin~rrs. thy Lshould providz for salaripw,, operatingD 	 r 
. .ial e d 	 a ndz .upport af 44 ur rF 	 equi pmu:.nt'Ip iz faci I i ties 

to develop a syftu ar -adminis-trhni cal aisistart ud have 
r atim Ln a tr.?.. . o: the qrants c inbsste 'Ei with IcCal, 

proceduros. 

t _road-or 
(Ps). There is a nee;d 1o update2 some 

(- Furgd) for nhqrt-ter Atud 

_r~incGipePi-nvestato-
PIs in new techniques and researu'°h philosophies. The program 

do this,. Funds should provide forshould provide a means to 
study at a specific research lab and not .or tours o post

doctorat, study. 

(d) 	 Funds +Dr._graduate telol to train 
io ned research staff. ThisneW faculty. Therc a f r" more 

proqram should provide -ur ds for graduate Atudents to gain ad

vanced degrees in poultry sciencL,. 

(e) Funds fo nkst.-do.t.rate studjLan Or

fessional deveL__opjMent for jynior facuAt Just as senior staff 

need 	 updating, junior investinators need i ,p- vemnetr Funds 

provide for further study and seid money for beginningshould 
research programs.
 

(4) Funds for regruitin gand training re

suo-t staff. Many labs visited had difficulty in
search 

Also, there were problemsgetting and retaining technical staff. 
with training the staff to operate new equipment. There should 

be funds to train these people and to help at 4 -act them to work 
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in research labs. The technical astistant would need to work 
with local agancies for this funding. 

(ri)p r~a jt aJr cih 
it' i d *n t ifi e ~ p j .hi ,tiL&z.ns For c,ape amino 
acid 	analyzers and sophisticated spectrnphotatnters -tr nutrition 
r~earch' and housing and manitoring equi pn- for hot weather 
flianaemct studies. 

c. Provide Technicl Assistance to Establimh
 

In this caseq a persan wit~h e'xperienc;-i in the 
organization and operation of an independent state -Feed labor 
should be brought in to X.ad this effort. Labs should be Set Lp 
at least in Sind and Punjab Provinces. 

(1) 	 Fiscal 

(a) _-tchnical assistant torq nize and 
s't UP- _-snGroA&, There should also be a Pakistani 
counterpart for this program. The f ,d industry needs cc5S 'Lo 
rapid testing of ingredients to fu.nulate rations properly. 
These should be easily accessible and independent of re .latary 
4unctions. This p.rsan would need txperience in the operation 
and funding of this kind of service. Aisc, he would assist in 
establirihing regulatory and research labs. It would b- helpful 
if he had the ability to orga~nize feed c orences for i ndustry
and institutional people. Hiis purpose would se to c.nvey current 
findings, review rugulatery needs and establyirh market nutrient 
requir-mnts.
 

(b) Funds for lab .cniie facil.ities and 
su2plies A present, thcre are no inde~pendent feed labs -Jn tho 
country. Funds are nre-ded for buildings and equipi,)ert .r.- prr-
tamy fat mataboli;;able ente:rqy, amino acid,, fibor, Fs~vr-a and 
vitamin analyser., For a, time., funds for reagonts and expeirbl. 
suppli es w'tul d be. n -ded. 

(C) Funds 'or travel. The technicai a sis
tant would noed to travel to SUpervis the programo. Alr thiere 
may be the need for Pakistani countsrparts to visit l 'bs abroad 
for first-hand experience in their operation. 

d. 	 Provide: Tchnir_.l5 ssistznce
 
to Irndustr for M!arknetina
 

.r-ing in a consum2r education-markatino specialist 
with experience in industry trade and prortiotional associations, 
This person should work closely with the Pakist n Poultry 
Association. 
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(1) Fi scal 

4) A technical assistant to set _IpL a mar
keutina and consam er educational 0 Thi - person would Counsel 
and assist in strengthening the marketing and prottntional func
tions of tne various poultry associations in Pakistan. ;e would 
cooperatp with government agencies involved in r±d:ic educa
tion and agriculture marketing. The objective .lvd to tmoothwz, be 
the flaw of products through the market so product.,,;n cyc=los take 
advantage of normal biological cycles. 

(b) Funds for trak ninn'LEet.i.t2 ia " 
ap_.1 i e s an trave-l . As the program pra.ressn the technical 

assistant will generate promotional materials, training sessions 
and confer'encos. These will need financial resource-s for visual 
aids and travel 

D. Evaluation Plan 

Evaluation would be a comparison of "then and now" statis
tics on volume of prCduction, numbers of producers and efficien
cies of production.
 

E. Policy Commntary 

1. Bovernmunt of Pakistan Perrpactivus 

It is isportant that prevant policies for sti(Aulating 
poultry production Ls: continued., Feed quality could be improved 
quickly i- policie wsre expi.inded to lift the tariffs on soybean 
66lea :f cIa. eIts received r*egarding local taxing practices are 
accurate; S? channes to help smo th the flow of poultry prosot 
ducts -Frn;i surplus to deficit markets would be help-f i. This 
would cntribute to the maintenance of profitability and reason
able co-n-Isumer priceo Reported price contro:jl practices also had 
a di ru v influence on industry prof itability. Closer coordi
nation with industry in setting prices, would have a stabilizing 
effect. on the market. 

Of greater concern,, howovea, is the matter of dcmestic supplies 
of food enary to feed both a groaing huian and animaJ- popula
tion. Currant. supplhes are adequate, but the futue is question
able. Based an 1932 protectionsv the poultry inducetry viill need 
a minimum of 391 thousand mrtric tons of feedgrains per year by 
1985 (Table 6). As the commrcial poultry industry and popula
tion grow, the competition 4'or grain will increasae. For both to 
increase, there must be a corresponding increase in .feedgrain 
production. Because of this apparent limitation, Desi birds will 
probably constitute at least one-quarter to one-third of the
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(Ma.....
Torm-

'n~tr Fw Ifa fur aaOc) 
_ 

Feed MXi II 

q .,•':.'i-ft'i : i Q-r Tnt0a, Q.fq P.a,C0i 

, C' i PouIltry ProdL tionl.," inSource: eRo tob~rt C 

2. Dollar Country Pqr-pectivMS 

It is doubtful that exansian rf poultry production in 
Most likely it
Paisvtan would adversely affect a donor country. 


w~ould have a bc-nficial effect an Pakistan~s tra'de with th~e 
industry would strengthen the localcountries. A strong poultry 

econo y 9 contributing to Pakistan's ability to trade more 

equitably with its neighbo -r 
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APOSR-A FO lNF~nXNN: LIVESTOCK PRODUCTIVITY 

Chwlu, q Ordmn 

and Forage . :nsnulCo tanut 
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1. Background 

Conoiideratian by drnnor crsui tf'1.s of initiating ii pro
gram for inreasing th+?P pruction of edible oil in Pakistan was 
prompted by a, recognitio uf tha high and increasir cost of 
importing these oi3s. SI.- incr-sinr oilseeril production would 
ultimately rshlt in a incrvsned supply C, hy.-prcducts fcr 
animal feeds, this zC4sess+ntthz s iate1 effects of the 
primary thrit (edible oil proih,.Y:tion) or- the livestock sector 
was deemed u:ii rhis ef.nw.i. ust be consider d in the _rtext 
of the total live.tk i tuation since oilsed by-product 
fed -;are or~3y ensi oll podic t J f inputs. 

There can b little duuix,: -th ,akistanisconsume n low level of 
an imal protei n; accr-rdi "n to the 1920 FAO Production Yearbook, 
per capita consumption+ per day -Fr 1977--79 was 13.5 grams. The 
comparable value for Syrir a couitry with many cultural similar
ities5 is :17.3 gr'as Total pr.Eein intake ampounted to 59.0 
grams and 7 5 grars for Syria and Pakistan, respectively. The 
plight of r-ur'al people appears even more critical from the World 
Bank Report No. T-1E60-Pak which indicates this subgroup consumes 
only 4.9 kg of neat y62.rly and 50 grams of protein per- day. 

Sheep and gjoat, are the must 6umerous speci.s of livestock, with 
1980-01 data showing the natioa;l. populaftion at .4,- nd 32. 
million., respectively (Table I). Thp populations zould also be 
expressed as -1.3 and 4.9 million aniida l units, rospectively. 
These numbers have been increasinq rapidly since 1945 at an 
annual rate of ,varnrine percent. This reflects, in part, the 
great popmlarity of mutton and thn increased -emphasis in soiie 
areas of the prolific Devigal goat., By contrast, the total number 
of cattle and buffaloes are estimated at 15 and 11 million,
 
respectively.
 

Table I 

Sheep and Goat Population in Pakistan
 

919 1960 1L772 1976 197B 1980
 

Sheep 7=3. 2 i 1 13. 10.9 20.5 26.2 
scats 7.3 7-1 : 010 15.8 21.7 23.6 30.2 

Source: i Siddipi , M. Akra& Qazi and Usaian Haider, Ewheerp and 
Goat Production in Pakistan. University of Faisalabad, 
1981 
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Th: own~v-ihi p d4 stri bUti on of sheep and goats is important. 

Pr-01abh,J.- T than 12 million ,seuslds own sheep and goats. 

001,v j.o J vrs thFe have a few animals, and-,4 househoids znly 
05.y 4Z2 1.4 jp;rcsnt of reporting housL-h-lds own twore than 50 
sh.Lri,p 'F0'v, rczpecti vely. To further cplicate the 

,4 tse wners are landless. With fcw exueptions, 

f C. ':o- tho aniis is restricted to gleaning harvested fields 

and1 rchar-drn 9 -azing roadsides and other uncultivated land in 

populatiun areas, and grazing the sparse forage avaiIabie on 

r;adly ovE'r---razed ;mountain areas. Thus, improvements in effi
cincy of sheep and .o~t production will have to take place in an 

environmen't of saii flocks, with little control over their feed 
resouzrces and iittlc, kncledge of breeding, management and nutri
tional alternatives. 

Sheep and nnat Flock ovners in Baluchitsitan present some unique 

problems. Thuse o ners can be described as mi vants or transhu

manks, traveling as much as 500 miles thnlce yearly folio~iing the 

weather and plant qroih patterns from roooth to south and return

ing. The winter munths are sp an lcver elevations of southernit 

Baluchirtan or ad r mt Sird Prrv nce vic:re flocks graze on crop 

iwubble anrd ow-,ePrs ,-Ind day work on farr,,s or construction labor. 
r sumer' they~ return to thnr orth and hi, her elevations where 

their {-ocks graz7,m_ or tribal arras. 

Grazing pressures ara so great t ~onlv the last palatable 

fibrous plants survive. Slope! are ,rodig and animals survive 

at very low levels nilr produchion :, reard by lambing rai': s (70 
iespi te these problems,percent), grvowth rate. arnd malfture size. 

owners emphasize artimal rambec-:s exacerbating the problem. Goats 

viewed as better abl2 to Lurvive these conditions,are but in
 

time, they will -urther denUde the nge. iE stocking rates are 

not controlled. A similar situation exists in the Northwest 

Frontier Province, particularly in the north. There, livestock 

of both transhumant and local landowners rompelte for grazing. 

The cumulative LcntribuLins of products, especially meat from 

sheep and goatn i E, i.pressive (Table 2). Milk produced in 1980-

81 f rom sheep and tconats amou.interd tn:- 39. 000 and 441 QO0 tons 

respectivelv (Table 3). Hoxever, this il has little cercial 

importance since most o+ it is consumed at home. Meat from sheep 

and gozats totaled 185,000 and 248,000 tons, respectively. Dver

all, the contribution fron goats is predominant. Table 3 shows 

the average carcass weight oi sheep and goats is rior-(i2 and I 

kg) by Most standards and has been essentially constant .rfor the 

last- 10 years. There has been no particular emphasis on breeding 

for greater size. Feeding out of weaned arimals before slaughter 

is as yet little practiced. 

There are at least nine recognized breeds oi fat--tailed sheepi
 

with averge mature sizes ranging iroiys about 24 to 37 kg. of the 

nine breeds of thira-tailed sheep, most have average mature sizes 

in the 25 to 40 kg range, but one breed.: Thalli, has a typica). 

mature weight of 18 Lo 22 kg. Four breeds of milk goats and 11 

breeds of meat goats show a great diversity ol: size--20 to 65 kg. 
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G ota min, is a rainor item nr commerce since most of it is 
consun-d in some form by the owner's family. The primary commer

i l c- , O Il for sheep and qoaats zapp=ars to ba az meat produc
ers, with ao& as an important secondary product. 

Table 2 

Production Contribution of Sho'ep and 6oati , 1920 

Comd±OI-Uit-- F50heeotnI- 4: 

Flat 000 Ton 171 288 399 
Milk 000 Ton 36 406 442 
Skig Million Tan I3. B 17.9 31.7 
"ni r 000 Ton 5.7 5.7 
Wool 000 Ton 42.6 __42.6 

Source: H. Siddiqi9 M. Akram Qazi and Usman Haider, op. cit. 

Table 3 

Carcass Weights Por Animal Slaughtered 
(Kg) 

C ats 1969-71 1979 1960 1981 

Beef and VehLal 114 113 112 11:3 
f alo 6uf82 (2 82 62 

Sh~eF.p and Lamb 12 12 12 12 
____ ______ 11 11 1it 

Soo."ce: FAO Production Yearbook, Vol. 35, 1981.
 

Cattle are the third most numerous livestock species with about 
15 million head (Table 4) and contribute over 126S000 tons of 
neat yearly (Table 5). It is important to note that most adult 
cows are kept for' milk production and adult males are mostly kept 
for draft. Thus, a good share of the beef from cattle comes from 
cull cots or worn-out work bullocks. Such animals usually are 
slaughtered as soon as culled, with no intervening fattening 
period. 
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Table 4 

Livestock Population nl' Paki ~tan 

1972.-73 1973-74 1974-75 1975-76 1976-77 1979-80 19G0--l-1 

Sheep 14, a 26.1 !7.5 18 ..9 20.5 26,2 28.5 
Goats 17.0 19.4 20.0 21.7 23.5 30.2 32.8 

151 ICattle 14.7 14. 8 14.8 14.8 14.9 15.0 
Buffalo 3,0.0 10. "' 10. t; 0. 6 1O.S 11.5 11 .8

.
Source: AC 	 ti8 o 

Table 5 

Production from Livestock, ,980-81 

Comodity --- Un.t-... Sheep Boats Cattle Buffalo 

Meat 	 000 Ton 185 248 186 198 

000 Ton 39 441 1,577 5,215Milk* 
Skin Million Pieces 14.97 19.,44 1.91 2.93 

Hair 000 Ton 6.15 
Wool 000 Ton 46.22 

*Milk available for humans.
 

Source: oqricultWral Statistics of Pakistaj191. 

To feed out culled and worn-out animals is not considered profit

able because of the low price of beef--about Rs 4.5 per kg live 

weight--and the lack of market recognition o-f meat quality dif-
Ferences. Bee+ is considered the poor man's meat, and most of 

the production and marketing circumstances seem to be conspiring 
to perpetuate this condition. The average slaughtered carcass 
weights reported of 187 kf for oxen and 108 kg for cows attest to 
the poor condition of the animals.
 

Buffaloes are kept almost exclusively for milk production. The 

cows are prized for their milk of high -fat content and their 

perceived ability to survive and produce in a harsh environment 

with low-quality Feeds. Among 11.8 million buffalo (Table 4), 
approximately 57 percent are females of three years or older, 26 

percent females of less than three years, 2 percent males of' 

three years and older and 15 percent males of less than three
 

years. These sex-age relationships are evidence of the commonly
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held belief that male buffaloes are primarily a necessary cost of
 
kaeping cows in milk. 

The small, average slaughter weight of 82 kg (Table 3) indicates
 
many animals are slaughtered as calves with little effort or
 
interest in growing them out. It is estimated that 1.1 to 1.25
 
million male buffalo calves are either slau!$,tered at a very 
young age (1-2 weeks) or are fed only enough to survive for seven 
to eight months. They are used to stimulate milk I.ht-down of 
their dams and then are slaughtered. In both cases, the poten
tial for rapid, efficient growth in youncj animals is not baing 
expluited. 

The unfavorable meat price to feed cost relationship that 
depresses meat pr'oduction -from cattle is alsr, pertinont to the 
feasibility of feedipq out young male buffalo. Either a low 
cost, uncon%.entional +eed source or a considerable increase in 
beef prices is requireJ to make such an enterprise attractive. 

Some data on the distribution of cattle and buf-faloes is 
presented in Table 0. Two important relationships appear in 
these data: (I) about three-fourths of the cattle and buffaloes 
are in herds of six animals or less; and (2) more than 90 percent 
of the households owning cattle or buffaloes own six or fewer 
animals. Therefore, any production improvement program aimed at 
benefiting a majority of cattle, buffaloes or households owning 
those animals should be targeted toward herds of less than seven 
animals. 

Table 6
 

Distribution of Buffalo and Cattle 
by Herd Size and Number 

(1 000) 

.--------Buffalo Cattle---------
Households -Numbers-- Households -Numbers-

Herd Size Reortin of BuffaIo Reportino of Cattle 

I - 2 1,694,314 3,047 1,981,280 3,332 
3 - 4 977.262 3,323 1,173,758 4,101 
5 - 6 332.720 1,797 534,395 2,895 
7 - 10 170,763 1,366 287.140 2,298 

11 - 15 40,803 508 62.157 7,692 
16 - 20 10.730 189 14,842 261 
21 - 30 5,297 129 7,749 189 
31 - 50 1,969 74 29623 100 
Over 50 __927 100 15004 149 
TOTAL 3,434 785 10,534 4.064.947 14,093 

Source: Pakistan Census of Livestock, 1976.
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--------------------------

The feed resources of Pakistan are very low in relation to 
the
 
present livestock numbers. 
 In a paper presented at the 28th 
Pakistan Science Conference in 1982. Mohammad %aqoob Malik com-
pared estimates of total national feed resources to 
maintenance

requirements of all liv,ock. These estimates indicated 3.defi
ciency oi 
 64 porcent in total digestive nutrients (TDN simply

for maintenance. While it is questionable that the actual short
fall is of this magnitude, the comparison emphasizes that a major
imbalance 2xists and that 
it must be corrected if any noticeable 
progress is to be made in production per animal. Either a reduc
tion in number-s or an increase in TDN aniounts fed will improve
the situation. Given the traditional prestige associated 
high animal numbers. any attempt 

with 
to reduce flock or herd size 

will be resisted. A more immediately feasible but limited oppor
tunity lies in better utilization of existing feed resources,
increasing feeding value through treatment and increasing yields
of iorage crops. 

Improved utilization of 
crop residues, by-products and animal
 
wastes is a distinctly possible rout. 
to an early increase in 
meat production. Estirtates of the amounts of these materials are
 
presented in Table 7. Most crop residues are probably already
being used in some way, 
but the feeding values of some could be
 
increased by 25 percent, 
 i~e., from 35 to 45 percent TDN9 by
treating them with alkali, 
urea, anhydrous ammonia or steam. The
 
opportunity for increased use of molasses could not 
 be deter
mined. It is generally recognized as a low cost energy :,-d.
 

Table 7
 

Crop Residues and Livestock Wastes Produced in Pakistan 
(Million Ton) 

Producti on---.--
Material 
 D. M. Ton 

I. Crop Residues 
 31.73 15.07
 
Cereals 
 18.36 8.b6
 
Sugarcane 
 7.68 4.01 
Sugar Beets 
 0.14 0.09
 
Legumes 
 1.43 0.76 
Cotton 3.30 1.36
 
Rape and Mustard 
 0.62 0.19
 

2. Molasses 
 0.38 0.36
 
3. Livestock Wastes 
 3.03 1.27
 

Buffalo/Cattle Fecal Wastes 
 2.93 1.23
 
Poultry Fecal Wastes 
 0.10 0.04
TOTAL _35.14 
 16. 70 

Source: "Coordinated National Programme for Livestock and 
 Dairy

Development," AG:DP/PAK/74/01s, TpripialReports, 1980. 
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are major problemeTransportation, distribution and storzge 
rm&ll and landless farmers. One sugarlimiting molasses use by 

it ducmill owner complained of having to store molasses or dump 

to a wE-ak market. Livestock wastes, especially, ara not iully 

utilized. Where available, poultry droppinegw or litter could 
of a good fattering ration .i-thconstitute 25 to 30 percent 

inexpensive treatment and mixing methods. This warkodly reducs= 

or even eliminate5 the requirement for hitch prot~in ingredients 

such as oilseed meals in such rations. 

Oilseed crop by--products have an iportant place in traditional 
are uied for non-milk-ing andlivestock husbandry although they 

noh-working stock, usually as ia last resort until thy can nur-

The mast commonly used by-product isvilve on available roughago. 
Th s iscottonseed cake, followed by rape and mustard seed cake. 


various oilseed crops.a reflection of relative importance of 

Sead production in 1,000 tons for !TOO-81 is given as rape and 

mustard, 252.5; groundnut, 57.3; sesamum, ie.3; soyboean, 1.23v 

and sunflower, 1.94 in the floricultural Statistics of Pkistan 

1931. The comparable value for cottonseed was calculated at 

1,429 (production of cotton lint x 2). 

Expeller mills ar: the predominant methfd of proceasing. with 

more than P-00 small mills (7--60 tons/day) 4;nd about 19 large ones 

(100 tons/day). These mills acco.unted for about 8) percent of 

oil production in 1973/74, uhile solvent extraction plants pro

duced about 11 percent.. The remainder is produced by thousands 

of village crushers (kohlus). 

Oilseed cake is the major by-product since expeller mills and 

are used on most of the oilseeds. Cake is preferred
crushers 

over meal from solvent mills by farrers as a livestock supple-


Their preference is probably well-founded because
mental feed. 

the cake, containing six to nine percent oil, is higher in diges-

Under present
tible energy, although lower in protein content. 


conditions, available energy is often the first limiting nutrient 
Ease of handling and -feedingcomponent for optimum weight gain. 


also may be a factor in the preference.
cake as opposed to meal 

is almost
Meals are more suitable for a mixed fead industry ahich 

nonexistent for most livestock.
 

One might question why the uso of expellers continues in view of 
for oil.
their. relative inefficiency and the recognized need 


answer sees to lie in the location and ownership ofMost of the 
the mills. Many expeliers are adjacent to a cotton gin and may 

be owned by the same person(s). The expeller can handle seed 
easier.
that has not been well dvlinted. This makes ginning 


changing to aInvestment in expellers is returning a profit, but 

solvent mill would require new invests-ent and discarding of old 

also have the problem of selling aequipment. The owner would 

as popular with -farmers.
by-product (meal.) not 

From a nutritional point of view, either by-product is useful to
 

livestock and one can hardly justify inefficient extraction on
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t~ niiion 
~t~tp to ,iad inra ;n tha *dbl oil- Supply. 

problc-)M-~Ati pvr to abtr-o ovious~ first 

%I) The national ,ivastmk population in fairly
 

larqe n relitit~i tn tho human papulation. There i s about mne 
stw.-p pnr 3.4 p1l one goat gnir :3.0 peiople; an bu.f falo pmr 
7.6 peopA, and in the cattle gr-:up (iacluding --.rk bullcks), 

abut one per- 9.7 poople. This irans that even rodet goin ir 
per animal pr docivity will be o{ ziajor significance in terms of 

that rather huvy cullingavailability per, capita. It also man. 

is Fcasible .ithaut seriously diepletinq the supply aF breeding
 

stock.
 

is iarge potential C 
raeat if

(2) There a mar 't for 

The Fakistani population would eagerly consume much mra 

it were within their means. In addition to domRstic deamnd,, 

there is a large market in neighboring Mulsrim c:ountric, cspe

cia~ ,-n the Gulf states. Thic. expurt market offers prices 

several.- old higher than domestically prevalent.
 

(3) The labor focre is large zand c~~at low 
wages. Thus, improved managesiernt and feeding 5ystoom m~ay be 

implemsnted with moderate capital inputs by utilizing labor for 

such items as calaning, feeding, mixing rations and manure 

handl ing. 

(4) Livestock officials at both the -Federal and 

provincial levels appear genuinely interested in improving live

stock production, even though thair ability io implement that
 

interest has been affected by numerous faactors.
 

(5) Large amaunts of by-products are gcLnerated 

from the processing of grain and sugar crops. 

b. Weaknessus 

(1) Animal numbers in all species and in nearly 

every situation are much too high in relation to the quantity and 

quality of food supplies. The concept that Fewer, more produc

tive better fed animals will result in more net praduction at a 
unaccepted. Thelowe, cost appears to be unknown or at least 


acceptance and implesmentation of this concPpt is absolutely
 

essential to any general, long-term increase in national output
 

of animal products.
 

maximum number of animals is, in part,
Emphasis on retaining a 
meager resources and uncertain existence of thebased on the 


owners. Extra numbers are viewed as insurance against an unusual
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event rr calamity. Unusual famly CvWr'ay be k by selling 
S+am surpluns animals. If dit ase k lnyt of hi:hS anifals the.
owner has more aesupranicz that he Will vo aC.V s:urv ivors with: 

which ta g'aki! a now~ start. 

(2) Feci-2d suppliems are inadr&quate n both quantity 
and nuality,. This in re2At.d to the trad i tional m5i 
On arnmM. iioisfdbers and th fact that mn t f k nsrs o")nrot bLv 
direct. control r.ver lands ussid focr grazirng. Th-i.Ant-y of 
feed is particularly acute for the fiogratory Owners wfhcro1 ariais 
*'grara" barren tribal areas in csmpeietition other Iwith fleut cv 
whort* crariar- are als tplirig oCm-9 i fi nuter-' i InIiRAls . 
TheJ raet thin near3y dynenud-oa rangcyV tht- the mos-- paatt.1-zl 
and nutritiousj; p3a,.-adt heid been el ia'oin itsdhav 

No dcubt the shift to mre goatts inr such arau e hak hoen przompteni 
by the UDZtSr greaterv- abilit y teo urvive under ""i corditivr s b 
atingt hiqh r tree branches and po tsrqLan1y shrut.l and by 

cIie -,birg e t o le s acce se I ar s Ir aept-Ars t .b Only a 
of time .ttlr even thin ability otn to £iurvtvo wil anYg 

reduced uindr the roesnt star The ptlhof ,cw--iijratr 
o-niers iis 'not m -uch dsir-s tt-y r,,competingly $ar the j rbetter 
brush tRaends on roadsideas dwitch thap"ttiiC .ro-,p a: 

n purchased aixczL4pt rute 
tle and biimals s usually a last resorv when atl duivonl 
is cle rly threaten erayed. low pradutni e of iity l current. 

Suppleimental ytedi of feoeds -For r 

The 
Product airn aaist fonoed cs tisane smalration finanril 
resauris of erers ike rfeod purchases tiyunattract.vry. 
prsies.nlsaf 

(3~) Educat ion and tr4<;,,ninn -in liveistock acv
ent and nutr i ti ornb, atr,d in i It rtagrir an? r
nurisdi 
resources is erantialnl T4re,sr reuIts aTi r 
deficiency of extension taifand resrarct :anith aro iity 
disciplines rdend vetis arty cona ni i ninfromhi in 
with rural people. Rrlpeople are mrcit.l y illiter-ate and 'gve! 
in reote areas or ve Laern without the amcn ialtcemanded by a 
professi onal staf.5 

(4) Among most f lock ownert; ther is nio consi s
tent breeding systemi nor selection for a z a gr-o-e~t'h rate or 
lamrbincj percentage. On tecontray; ce'assispcdOfth 
number of animals -,nd their abi lity to .survive under coniditions 
Of poor nutrition -And inadequate ZandO/or sporadic feed Supplies. 

( 5) Vet4.erinary tretmnt ep-c-ially in p.-rophy-
lactic vaccination against contagious diseases, and control o-f 
worm in4estations is inadequate. This i s tru-e dpsrpi te the maj or 
emphasis of extension services on) veterinary activitiu.s. NearlIy 
every area is under the jurisdic-tion of a vaterinary iclinic or 
field service veterinarian. However,. f lock or herd owiners are 
often niot concerned about antimai health until animalAs are visibly 
sick, barren or dead. Thus,, voter.inary assistance is not 
requested except for emergencies, ead routine haalth mainteniance 
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procedures are not follIowed. 

(6) ftrketing fileeces and animals is not organ
ized in a way that is 4averable to flock owners. Typically, 
Ueece,. and animals are oaffered by owners on an irregular basis 
and in rl .u.'r. Thu-, they do not attVrac. the interest. of 
primary users, but gener'ally sell on a one-to-cone basis with 
middle0,mn buyers. The praducer has l3Atle bargaining power under 
such an raement and pracki cal ly iust accept the price
a.ff eved. Soe migratory Owner-s a.e in an eupecialiy difficult 
position since they are oftert fa.zr rec.novcid t1 consuemptinn 
centers, do a poor job of ciipping aryd preparing fic,:,ces and Sell 
females only as a last resort. 

(7) The government p,.I cy -o' keping beef prices
 
low m fkes of cow o'
fattcning salvaage. bu:.Iaccks bffar er
ally ,rtprofitable. Thus, beef is usually of poor q-mlity and not 
relished by consuriers. A free 'arfkt coW d of.er better cuts and 
quality to morz afiluent consumers-E at. higher priccs and still 
provide lower quality cuts to low in:oeo consuirers. 

3. Major Impedi 0e.nts to Cngei'-rqres 

The major i.ijptdiments to progress have been strongly 
implied in the above explanations of weakneL.-e :. However, some 
further clarification may be he~p.'ul The pattern of land owner
ship is a basic problem to maximizing the long-run productivity 
of land and/or animals. Owners who share grazing rights wjith 
others, either on tribal or public land, have a tendency to apply 
as many anioals to this "free" grazing as possible, to harvest as 
much as possible for one's '-If before someone eIse s animal 
grazes it. This amounts to powerful incentive to over-graze, 
eventually destroying the more Valatable, nutritious species and 
leaving only those less desirable. This reduces available graz
ing for everyone. 

Goats have a special place under these conditions since they are 
better foragers than sheep. In the long run, goats seem to be 
cutstanding for their ability to completely destroy the range 
ecosystemo although at present they are better able to survive 
and produce under deteriorating range conditions. 

Many owners lack knowledge regarding fundamentals of animal man-
agement arnd nutrition, which is a major obstacle to establishing
iimprove.: practices. These people must be reached by very 
persona', oral contacts through a person whom they have learned
 
to trust by experience and observation of demonstrations. 

Government policies on meat prices in the domestic market and 
restrictions on meat exports result in such narrow meat/feed 
price ratios that profitable use of conventional feeds for fat
te- ing is nearly a biological impossibility. Home production of 
low cost feeds is often not a viable option to 
this cost/price
 
squeeze in view of relatively high price guarantees for major 

524
 



cash ar&pps unch as ~heat and siar.rice* w 

Limitsd arable land and water rourc as related to hu~man 
population is a difficult reality to ove 'come. ThLIS, thb eXpan
sion of conventional animal feed productio.n (quality ndaraoes 
grains) is r ted. Even if added land ;an ater become 
avail able, the pre.sure to usa it, for high-valuaLj crop -for diret 
humian consurpti on or port probabl y wouAl d h± paalnont if,0 

howevar, additi on.I land in brought ir-c pro"Rst:ion that is not 
wel l--,u.ited for cash crop production because of soi, a6Ater, 
topography or ILocati orb deveopmant o a f agi-baa.ed ini i l 
ProdUction industry is distnctIy !ers, and might bte favore-d 

by national planners. 

Unfortunately thq i tem of hiqhest priorit.----reducing 
animal numbers be with feed suppli theto w,.isten ... Inost 
difficult change to ,hphi've. Therere , a different order of 

priorities is prc-sented in the hoTpe that when otner'-, see the 
advantagess of higher production levels, they o .1i vo iun'tarily 
move tolward reducred an i ,Tl nuwlber s, 

An effective cxtunsi zc-.rvice procgraw for advising and educating 
farmers is probably o- th,:e next highest priority. Basic changes 

in production practicins are LIn .ikely itheMat the- V0nta ry 
participation of the pe-ople mo .t affected. This cannot take 
pl ace unti I they under'stand and accept the objectives and 
approaches of new prograns. This admittedly is a very difficulit 
task and one that has already received much attention. Vested 

interests in the presient organization of extensrion anrd lack &: 

appropriately trained prrfessionals are obstaclaEs to ft over, 

Changes in the availability of high quality suppl e'antal fekds LT 

a reasonable price must also occupy a place of high priority. 
Without these changes, no improvemeitt in animal productivity non 

relief of over-grazing can be expected. The harsh reality -cr 

the owners is that in the short run, they may havei no cho:5Ca but 

to depend almost exclusively on very low cost or f ree fodder', 
given the low productivity of their animals and the depressed 
markets for their products. 

Reduced stocking rates and establishment of a controlled range
 

management system for grazing lands in the mountainous tribal
 

areas must realistically occupy a position oF lower" priority.
 

Grazing rights have been held by tribal and migrant people for
 

centuries and cannot readily be controlled nor regulated by the
 

passing of regulations by government bodies. It is only through
 

education and demonstration that these people can be made to see
 

it is in their own best interest to reverse the destruction of
 

their most valuable resource. In the long run, renewal of ranges
 

and forests may be of greatest importance to Pakistan since
 

present trends are contributing to flooding, poor water quality
 

and seasonal water shortages, leading to eventual destrurtion of
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gr~ng and forest tv 

B Project Analysis~ 

i Thr~cal. Dscriptin 

The pr'yovrpnd prrject cnsists, of simultaneous advance

?oaft i n tw'o trri~tdacti viti es. One is the development of a 

newad umors2cht? br"iv seg~men't of raxtension pnrsonnel devoted 
to trainiric 's ners al ofadviSing ard I in aspects livest ock 

ent rpris,. The s-,econd is t.: -trmation and support of livestock. 

'Assoscij. at inur- LAS) focused *sr co&d fIl-u lOt5Z strategi Cal Ily 
located to make , use o and b9-producmaximu of tef 

a. iEnter.pr.. s--Oriented Ex tension Service.s 

a s'F trained, 

Sion profess-ionls in all agricultural fiields. Ary attempt to 

naLional d&t-i-iency thro.gh one hue •ext.ension-

There i:,..,dciiciencv 	 .mativnted exten

overccme thi-
invite: failurestrengtheninqg pr'ogray a.l thoug wll-intended, 

because o its scnro' ald dimensi ons. Alternatively, it is 
a smalI but strongpropos7ed to establish9 train and support 

campr eha'nsi ve extensi ,on -ervi ce resportible to a Iimi ted 
purpose, formationC.liento....e-.--n aup.,/ the ".,-er- of LAs. The 

and function oi LAs ere described in Section B l.b. These exten

sion speci alii s shouId not be integrated into the xaisting 

but set up as_ speci al I i restoCLi vestck Extensi emn staff, 
pridluction teams reporting directly to the Provincial Director of
 

and Arti-f i cial Inseminacion, or
Livestnrck Production, Extension 

his equivalet.
 

Such an argani z at ional approach would ha ve two pr imary 

advantages' 

.	 It avoids becoming i nvol ved wi th the l ong-runni ng 

debate of whether a mare respons hible livestock exten

sion service should be i spiemented through vtEr i nar

ians additiona Ily trained in anagement, nutriton, 

and 	 warket i rig or personnel speciFiagronomy, breeding 
cally and more thoroughly train ed in these various 

di sci pl i nes. The present Provincial Livestock Exten-

are 	iarqely devoted to providing
sion organizations 

veterinary services with staff training oriented towxard 

It would be difficult to" achieveveterinary subjects. 


proper emphasis on non-veterinary areas within the
 

existing organizational framework.
 

2. It creates a situation in which extension personnel can 

identify with a restricted clientele--the LA members.
 

In large measure, the success of the staff is keyed to
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the progress of members. This is an important distinc
tio~n from the existing systemn in which professionals 
are assigned to such a Large and diverse clientele thalt 
progross or lack o it may be difficult to perceive. 

The locationsp rsize and number of LA centers are of course, the 
.primary determinants of servicing egtvnsion staff 
 requirements.

As a general model9 it is recommonded that the disciplines of
farm management economics, aniial hubsbandry, nutr-ition, range
manageaent, forage agronomy, arketing and veterinary science 
each be represen-td by one expatriate advisor. Each advisor 
wr- ild be 7.issiqnzd to four LAs, or about a quarter of the time at 
each L-A Fued-out ac:2ntdr and in emb&vr~ship development. 

It is rhoinaenrvd~dtihat ti:o Bachelo:- of Science graduate counter
p ,rts? be i's.igned to cach exp<r-iate at each center-. This would 

provi 4c~r c~~ff; preser~nce allowing forounte'rpar-t while
graduate traini iz vf on, of the counterparts on an al -ernati ng
basisF. The third :nmrponent of staf. should be two technical 
assistatb for each subject area at each center. This aurber i-s 
intentionally low to ensure irequent personual participation of 
all professionals in the daily activities of the -aed-out center 
and the field. 

Advisory and Teaching Staii
 
4or One Livestock Assciation 

mber -----..- ---

Discipl ine E×x. atriatas Counterparts Technicians
 

Farm Management 
Ecoci st .25 2 2 

Animal Husbandry .25 
 2 2
 
Nutri i o .25 2 2
Range Management ,.25 2 2 
Forage Agjronony .25 2 2
 
Marketing .25 2 
 2
 
Veterinary Sc.ience .25 2 
 2
 
Erojectn Macer .25 1 2 

Extension activities can best be implemented with inactive 
faraiers where repeated, appropriately timed contacts r-an be 
scheduled. .nstruction in such subjects as maintaining animal
healthq breeding systems., animal selection, opti mue stockinq
rates, relationships of growth rate and feed efficiency, relative 
value of varinus purchased -Feeds, shearing techniques and market-,
ing options should be of interest and helpful to even landless 
fluck owiners. The possibilities for a farmer audience which 
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controls some land resources are even greater. Subjects foir 
group could also profitably includzT, forage crop produ.ti orc 
improved crop varieti., -FertiIization, crop rCtat i , lt 
demonstrations, sequential planting, rotational crazin, .
 
preservation systems and ~aximizing farm 
 income. Far;zit rs vho can 
be effectively reached by such a program will beccme more pros
perous and more valuable to the country, regardless of what 
pricing and control policies are followed nationally. 

Extension approaches that will effectively reach migrant 
 owner
 
will be more dif-Ficult to devise. Since they have little control
 
over feed availability, the program should emphasize advantages

of healthy animals, early identi.Fication and culling of unprofit
able animals, 
planned breeding schedules. shearing techniques,

marketing altrenatives, 
range management techniques of docking,
 
drenching and vaccinating and advantages of 
early weaning and
 
feeding out.
 

There is a real 
danger that the faemer's response to a ready

market for early weaned animals, participation in feedlot profits

and the availability of additional 4eed will 
be to add more
 
breeding females. He may reason that he could profit beyond

these advantages by enlarging his herd or 
flock. Since the basic
 
national problem is tco many animals existing at 
low levels of
 
production on a 
 relatively inadequate feed resource. such a
 
response would be counierproductive from the viewpoint of both 
the nation and livestck owners. Therefore, some means of pre
venting sucri a reaction should be an integral part of the total 
program of the LAs. 

An economic incentive for livestock owners to reduce numbers is 
recommended since owners will initially be unconvinced that +ewEr 
but more productive animalz are in their 
own interest. For
 
example, a present flock owner in 
an area might be marketing only

80 lambs from a flock of 100 ewes. 
 One might reasonably expect

that 
he could still market 80 lambs from a red'uced 80 owe flock, 
provided the 80 remaining ewes could benefit from greater feed
 
availability and better care and management. He could be offered 
a guaranteed return for his; lambs Fur five years in return for 
culling 20 ewes -From his flock and maintaining the reduced size 
for -five years. His immediate bornus would be the sale price for 
20 cull ewes. 

Agreement of all owners using a specified feed resource (i.e.,

tribal land, common area or individual landowner) would be needed
 
for such a system to work. It is critical that as soon as the
 
flock is r-educed, the extension staff work closely with the owner 
in supervising the care, management and broeding of his flock 
so
 
the increase in lambing and off-take does 
 in fact, occur.
 

The great difficul-ty faing a program o-f herd/flock si;'e reduc
tion is recognized. However, 
some quick method of bringing the
 
requirements and availability of 
feed into alignment must be
 
found for at least 
some limited segments; otherwise, all the 
effort toward greater feed production and use of waste and by
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products wiIl have little net effect on eficiency. Pakistan has 
been attempting -to improve productivity in livestock through 
attention to the feed supply for mang years, but with only minor 
success. Clearly, a dranzk:ic reduction in animal numbers must be 
achieved to break the viciotus cycle. Pakistani counterparts 
could best propose an effective approach since they have a better 
understanding of traditional values and motivations. 

It is recommended that all counterpart professionals be given the 
opportunity +or advanced training in their specialities. Train
ing programs should emphasize study and experience in applying 

knowledge. Only secondary importance should be accorded advanced 

degrees. in addition to formal instruction, each trainee should 

receive about six months' training at an institute abroad. This 

hands-on experience in livestock farm skills is considered an 

important element for effective communication with LA members. 

b. Livestock Association Feed-Out Lot (LAFL)
 

Four LAFLs will be distributed as follows: one in 

each province to a sugar mill or other source of waste. Each 

LAFL will function as a service unit for the LA members by feed

ing out and marketing their excess animals. It also will serve 
as a focal point for farmer training and education activities and
 

for distribution of production supplies to members. Each LAFL 
will be designed to handle 1,000 sheep/goats or 200 Leeder
 

calves.
 

Rations will emphasize the use of agricultural wastes and by

products, i.e., bagasse and/or straw treated with stam alkali 
and/or urea, molasses, poultry litter. milling by-products, oil

seed cakes or meals and any other locally available by-product.
 

Ration ingredients will be purchased, stored, treated and mixed
 

by the LA at the feed-out facility. Additional mixed ration and 
other production inputs will be available to memb. r.s at cost, to 
the extent feasible. A ration mixing facility :ill be needed at 
feed-out locations, storage bins and silos. 

Prospective farmer members will be attracted by the opportunity 
to sell animals at the full prevailing market rate at the time of 

sale, plus a supplemertal payment based on a proportion of the 

profit realized from feeding out their animals. Members will be 

entitled to educational services and to the benefits of any 

group, purchasing or selling, that may develop. 

Available data and recommendations from the Pakistan Aoa iculture 
Research Council indicate ttiat rations based on wastes and by

products will provide a rather comfortable ratio between feed 

and the gain value of sheep and goats on the local market.costs 
An additional positive factor is the present provision that 50 

percent of the output of intensive feeding operations may be 

exported to neighboring Muslim countries where prices are much 

higher, especially for mutton and goat meat.
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2. Social Benefits and Constraints 

The project should result in higher levels of educaticn
 

and iricome for livestock owners. Perhaps as important will be a
 

4eeling of accomplis -.:ient, higher self-image and experience in 
cooper'ating for a common objectiv*. Although L:he number of
 

r-ters initially benefited will be relatively small, the good 

news will spread very quickly i' success is real and livestock is 

seen as a profitable enterprise. 

Constraints will probably be in the area of owners' reluctance to 

participate closely as actors rather than observers in a govern

n-- psored activity. The traditional view that small land
owners or ]andless farmers are victimu of their fate is probably
 

strongly held by the victims themselyes. Overcoming this
 

obstacle depends very much on building trust through demonstra
tions of successful techniques. Some r.sistanze from agents and
 
middlmeren buying from farmers and selling to butchers and dealers
 
can be expected.
 

3. Economic Effect
 

The economic effect on an individual owner is difficult
 
to quantify. Substantial, positive effects should accrue from
 

(i) an assured fair price for the animals sold; (ii) shared 
profits from feed-out operations; (iii) higher pricFs for 
wocl/hair; (iv) improved productivity of breading flock resulting 
from better breeding; and (v) reduced numbers and higher produc
tivity of ranges or forage crops. As LAFLs develop their 
capacity to process by-product rations above the needs of fed-
lots, members will have access to such rations for breeding 
flocks or, alternatively, may be instructed on how to prepare 

their ov.n. 

Present government policy is to allow half the output of a feed
lot to be exported. This policy encourages feedlot development 
and yields foreign exchange. It will not, hoiever, yield more 
meat for Pakistan unless animals more than double their weight in 
the feedlot. The domestic beef price is expected to increase 
when price controls are relaxed in the near future. The immedi
ate ef-Fect on iamb prices probably will be small. reeding mar
gins 'or beef are so narrow now that profits are questionable. 
However, if tha price for beef is set free and producers begin to 
improve quality, a profitable beef feeding operation is possible. 
if this occurs, a very large increase in beef supplies could 
reslt from feeding out a fraction of the available male buffalo 
calves, cull cows and bullocks. 

4. Environmental Effect 

The major effect will tie a regeneration of denuded 
ranges in watersheds from reduced grazing pressure. An increase 
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in water infiltration, reduced erosion, cleaner river water and 
reduced flooding can be expected. Through proper managements the 
ranges can support more animal production while reducing the 
damage fror erosion and .looding. Although not as manrked, 
improved soil structure and water control will result from inter
cropping of -orages in orchards and from including forage crops
in the rotation. Improved ground cover on public lands will 
result from controlled grazing. With nor..ai care in the selec
tion of LAFL sites, environmental contamination from manure 
accumulations should be minimal. Demarnd for manure is so high 
there should be no problem in getting it returned to fields and 
orchards.
 

5. Administrative Feasibility
 

Administering the project will be somewhat difficult,
 
primarily because it 
 will function outside the established 
Pakistani extension and government farm system by forming 
producer associations and nearly autonomous L.A centers. This 
will nearly reverse the producer/service personnel relationship. 
Presently, service personnel make most of the decisions as to 
what, where and when services will be provided to producers.
However, when the LAs become fully functional. producers will 
decide what service program is required and how it will be paid.
The existing extension services for livestock are largely veteri
nary and all government offices concerned with livestock in any 
way are staffed primarily by people with veterinary training.
Any deviation from the existing organization will be seen as a 
threat by some and therefore resisted. 

Small farmers are highly individualistic and not accustomed to
 
cooperating and/or sharing for the greater good of all. Thus, a 
very good system of monitoring and controlling materials, money
and facilities will be required to prevent waste and abuse. 
Hopefully, when ILA members take a more proprietary view of the 
LA this problem will be reduced. 

The success of LAs will depend greatly on obtaining well-quali
fied and adaptable expatriate consultants on a continuing basis. 
Long-term assignment of consultants to the project would be most 
desirable if reasonable living conditions can be arranged. If 
not, a planned series of personnel on temporary duty (TDY) may be 
more realistic. In any event, continuity of the input of the 
same consultant is recommended.
 

it is crucial that the existing bureaucracies be convinced of the 
value of the project before its initiation. Only in this way 
will the ,necessaryadministrative cooperative be obtained to 
carry out the somewhat unconventional organizational character of 
the LAs. Their problem may be especially acute with regard to 
the proposed education-extension approaches. It is recommended 
that funds be allocated as directly as possible to individual 
LAs. The director of each LA should have authority to disburse 
iunds and account for them through a yearly audit. 
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C. Evaluatjan Plan 

Some effect. of the project can be measured quite directly. 
Suggaested direct rewaurements are (1) oer h liv weiaht 
gained by aniwali fed in LA lots; '2) daily rate! of gain in LA 
lots; (3) feed costs per unit of gain in LA lots (4) liv weight 
prices and fleece/hair prices received by LA members; (5) ieight 
and quality of f!i:V 5-' (6) lafbing per cntciges; (7) size of 
animals entering LA lots; (M) changies in aamount and spcciesm of 
ground cover the (9) capai_-ity ranges:;on 1s; carrying of and 
(10) farm income. 

Obtaining the cessary data for the aboive evaluation criteria 
depends on the cooperati Jn of LA member's. Therefore one candi-.
tion of L.A membership must be a willingnems to record and f. rnish 
appropriate supporting infor-mation. It is also important to 
establish reliable baseline valu&s for all criteria so improve
ments may be readily calculated.
 

The indirect project effects cannot be as readily evaluated. 
Requests by non--LA members to join an existing association or to 
4orm additional LAs could be regareed as a measure of success. 
Similarly, growth in the membership's number of animals fed and 
progress toward financial independence are all indications of
 
success.
 

Evaluation of environmental effects from improvement of ranges
 
could possibly be measured as changes in stream water sediment
 
content, gully formations and height of flood waters. Such
 
evaluations, however, assume control over a major portion of a
 
defined watershed.
 

A reduction in the number of breeding animals in member flocks
 
while maintaining the same level of off-take might occur. In
 
this case, it would be regarded as a positive effect.
 

D. Implementation Plan
 

An economic feasibility study should be conducted to deter
mine the profitability of LA feed-out centers at proposed
 
locations. The study would include gathering data on cost and
 
availability of feed ingredients and feeder animals, market
 
demand. j--ices for meat and wool and export costs as they apply
 
to specific locations. A location along a major gratory route
 
such as S"-i, Baluchistan., should be among those _,odied.
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E. Fiscal Plan 

The cost of implementing this project has b-en estimated on 
the basis of a total for four LA centers. Thus, adjustments can 
easily b,- made for more or fewer centers, depending on the avail
ability of suit.able sites and available funds,, Estz-tates should 
be regarded as very rough and nr-ed verification and refinement 
before further project develaopm e2 t. No inflation adjustment 
factor has been included since such an adjustment might well fall 
within the error of the estimate. Keep in mind that revolving 
operating funds for feedlot operation include funds for purchase 
or production of feed for six monthsi Assuming ninety-day -ieed
ing period e-,ceipts from the sale of ,knimals should be suffi
cient to continually repienish the fund. Thus, the operating 
fund would be a one-time only project expense. 

Estimated Budget for Four LA Centers
 

Fixed Costs:
 
1. 	Initial building
 

and equipping of centers and feedings lots
 
2. 	Revolving operating fund for feed lots:
 

a. 	Purchase of animals at $28,000 x 4 112,000
 
b. 	180-day feed supply
 

(purchased and produced) at $28,000 x 4 112,000
 
c. 	Veterinary supplies at $800 x 4 3,200
 

$227.200
 
Recurring Annual Costs:
 
1. 	Personnel
 

a. 	Expatriate advisors (11 years) $2,000,000 
b. 	 Pakistan counterparts (32 years) 304 000 

- Technicians (64 years) 307 000 
- Machine operators (8 years) 19,200 
- Stockmen (8 years) 16,000 

- Clerk (4 years) 9,600 
- Chowkidar (4 years) 6,400 

Cleaners 	(4 years) 6_400 
$2,668,60o 

Counterpart training (9 man-years) 	 $180,000
 

2. 	Supplies and operating
 
a. 	Instructional materials $20.9000
 
b. 	Office supplies 2,000
 

4,000
c. 	Utilities 

20,000
d. Automotive 

8,000
e. 	Tractor 

4000f. 	Miscellaneous 


$58,000
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Determining whicih 5×pe:ses wd5. be borne by donor and host will 

be a matter for ;:;otiatio. However; it seems likely that 
Pakistan would at la_,t accept r.sponsibility for salariee of 

Pakistani emp 1oyeas. Land a'cquisitif.n costs have been omitted 
frori; the plan since it is as!, sed that Paki=tar. vould donate the 
site s including about 100 ,:res of crop land for each. Careful 
consideratiun of existing -facilities and equipment or the planneJ 

activities of other danors may reveal poSsibil ities of multiple 

uses and associated budget sa, ings. 

F. Policy Commentary
 

The proposed project will utilize little oilseed meal or 
cake. In this sense, it does not constitute a strong component 

of a thrust to expand Pakistan's domestic edible oil production. 

Designing a projert emphasizing the use of oilseed meals in 

ruminant rations does not seem er.onomically justified because low 

available energy is generally more of a constraint on livestonk 
productivity than protein deficiency. If one relieves the con-
straint of low energy by treating cellulosic materials or Using 

high energy by--products (molasses and beet pulp) animals become 
better able to utilize' non-protein nitrogen such as urea, and the 

demand on natural protein supplies is rzuc increased. Any addi

tional oilseed meal, especially soybean, would be more logically 

utilized by poultry where a low fiber. high natural protein feed 
ingredient is necessary. It is possible that some time in the 

future livestock productivity levels will be high enough Lo 

warrant the use o+ a high-quality, high-priced protein source 
such as oilseed meals. 

Parts of the project involving use and/or control of tribal 

grazing lands will raise important political issues for Pakistan. 
Such innovations must be approached with caution and on the basis 
of voluntary cooperation o4 -eople holding traditional grazing 

rights. Voluntary cooperatiun could come about by direct leasing 
of -certain ranges by the project from tribal groups to attain 

control of grazing management and range improvement. Alterna

tively, migratory owners may be convinced they can retain the 
same net off-take rates with smaller and better fed flocks by 

taking advantage of the opportunities offered by LA inembership. 

The policy issue of effects on existing extension services will
 

be troublesome only if changes are seen as a threat to the secur

ity of important established groups. Hopefully, these groups
 

will see the project as an opportunity to ultimately expand and
 

improve the scope of extension. There must be agreement at every
 

level to support this multidisciplined team approach.
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I 4R I '>,% 

The P;,k :ni adible ails~ ssector con5;ists of ~a conplow set of 
dortes c arid international rlationship-s that deny complete 
understandi ng dun to i racrasing instabilitiy of international 
comaeodty markets and an extraordinary systam of docne-tic price 
cantrol--i &d subsidies. Thn Gov~rnment of Pakistan continufas to 
expre flnterett in ratiorializilg its aJible dis aUCt i eF 

systei c euao'e confli :.ts among sharply risingj deand, fcare ign 
excha.nge ts of iportod oil% and impe-f cti ns in the pr-esent 

Markati IL sy!oItefn. 

This paper attempts to analyze and interprvt the, current. edible 
oils mal~:t situation ;ind to asserss the rcinpetitive position of 
damestic oils'eed arops.~ Spr,.cific objectives are to. 

1. 	 Identify the nature of benefits of the edible oils market to 
Pakistani society and amsess their implicatio for new 
directions in edible oils" policy. 

2. 	 Assess th competitive position of oiised crops under cur

rent pricing conditions and available thnology. 

3. 	 Estimate linkages between the crop and livestock sectors
 
with special emphasis on oilseods.
 

4. 	 Assess the potential for Jncrwasinq domestic edible oil 
supply and rcommend needed courses of action. 

The paper is divided into five parts. The first section analyzes.
 
the contributions of the edible oils market to Pcistan's
 

economic welfare. Part two analyzes the profitability of the
 

oilseed crops that are potential sources of increased oil produc

tion. The third section estimates crop copetition and linkages
 

with other agricultural sectors. Part four prnsents a summary
 

and conclusions from the paper's major analyses. The last
 
section offers recommendations an needed courses of action to
 

accommodate GOP desires for improving the edible oils market.
 

THE PAKISTANI EDWILE OIL MqRKET
 

Other oilseed design papers have described recent trends in
 

domestic production and imports. The following analysis will
 

concentrate on an approximation of the 1981-82 edible vegetable
 

oils market and evaluate the relative importance of consumer and
 

producer benefits and foreign exchange costs of imports.
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Demand 

There are no reliable econometric estimates of the Pakistani 
edib4? oil. demand structure, but some reasonable conditional 
estimates Can be appli ed. A recent USWA/ERS study of food demarnd 
in Sri Lanka And other studies in India, Thailand and Indonesia 
suggest that the rice elasticity of edible oil demar4; in Paki
sta7, is bocam.ing more inelastic and may be approximately -06, 
with an inccanw;e elasticity of dernand of between 1.1 and 1.3. As a 
practical matter, these elasticities assume that Pakistani con
survrL regard edible oilu as a food necessity and consume the at 
an increasin rate as disposable income increases. 

Figqur I presentsi an estimate of the Pakistani edible oil demand 
curve based on z.approximate 1961-82 market conditions of 658,000 
metric tons of edible vegetable oils consumed at a price of Rs It 
per kilogram. 

Figure 1
 

Pakistan Edible Vagetable Oils Market, 1981/82
 

Raft 

A. FiSO3i million 
$471 million 

11 ------------- --

9. Rm2584 million 
$200 million 

I 
I 

5.12-
S RaS million 

$51 million 

C.Re2232 million 
$174 million 

I 
I 
I 

0 436 658 (1,000 MT) 
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Figur. I also includes a kinked supply curve to represent the
 

imported and domestic components of edible oil supply. The
 

horizontal portion of the supply curve assumes that 436,000
 

metric tons of oil ware imported at Rs 5.12 per kg (U.S. $400 per
 

MT). The remaining, positively oloped curve represents the
 

domestic supply component. If the domestic supply curve were
 

assumed to have a constant price elasticity throughout, the
 

elasticity over the 436-659 range would be approxinately 0.54 at
 

the retail level. 

This specificaticn of the domestic supply function may seem 

heroic, but it is a reasonable expedient when two important 
points are considered: (1 there are no known econometric esti

mates of edible oil supply functions for developing countries;
 

and (2) when the retail supply elasticity is reduced to the farm
 

level in part four, the result is quite plausible.
 

Market Beneficiaries
 

Figure I shows four separate areas that are important measures of
 

how edible oil market costs and benefits are distributed within
 

Pakistani society. Area A is a triangle representing the net
 

benefits accruing to edible oil consumers. Triangle D is an
 

estimate of the net benefits gained by the producers5 processors
 

and distributors of imported palm and soybean oil. Finally,
 

Rectangle C represents the potential foreign exchange cost of
 

importing oil.
 

Several significant conclusions can be derived from Figure 1.
 

First, the consumption of vegetable oils conveys encrmous bene

fits to Pakistani consumers. Consumer benefits are about 11
 

percent greater than the combined producer-processor benefits and
 

potential foreign exchange cost. If foreign exchange costs were
 

regarded as a serious social cost, edible oil consumers could
 

potentially pay those costs.
 

a
 

buffer to protect domestic oil producers viho cannot compete with
 

a Rs 5.12/kg import price and a strong disincentive to efficient
 

marketing of imported and domestically produced oil. The Trading
 

Corporation of Pakistan (TCP) sells imported oil at Rs 250 per 40
 
or
 

Second, Area B represents a massive marketing cost that is bot[ 


kg and currently nets about Rs 0.625 per kg of imported oil 


about U.S. $221.2 million on total annual imports. The Ghee 

Corporation of Pakistan (GCP) purchases oil from the TCP and 

incurs additional processing costs of approximately Rs 4.2 per kg 

of vanaspti and Rs 1.9 per kg of unhydrogenated oil before 

shipment to the retail market. It should be emphasized that the 

import price would be about 47 percent of the retail price if 

imported oil were selling for Rs 5,120 per MT (U.S. $400 per MT). 
wereIf a significant part of this 53 percent "marketing margin" 


transferred to the treasury, it would serve as an import tax. If
 

most of Area B were retained by the processing and distribution
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sector dominated by the GCP, it would contribute to enormous 

marketing irefficiencies and disincentives to procesi dosti

cally produced oilseeds. 

Third, the relatively large marketira marqins for imported oil 
strongly suggest that Area D greatly u ,eresti.ate. the process

ing and distribution costs horne by the dctmestic: e-cor. 

Fourth, Area C is the foreign exchange cost of pL'WchatSing im
ported oil, but it may not always F,e a real naticnal cost. About 
95 thousand metric ton.e of soybean oil were imported through the 
PL-4S0, Title-I p-onrafy? during 1981-82. Additional concessionary 

sales of soybean oil also reduce the real foreign exchange drain,. 

Malaysian palm oil imports are continuing to account for approxi

mately ,ne--half of foreign exchange costs. Given the 1cv real 

costs of .S. soybeanl imports, the GOP faces a decision on .iture 

shares of domestic oils and imported palm- cil., If the GOP 

decides to supply oil in concert with rising demands, the price 

of oil must be allowed to rise. If the retail price remains 

fixed, the GOP .faces the clear prospect of increased importation 

of oil for an increased rate of growth in demand.
 

Finally, the current import price is falling and may remain below 

Rs 5,120 per MT for an intermediate period of 12--36 months. 

During the late 1970's imported oil prices were substantially 

higher, restulting in a relatively smaller Area B and a relatively 

larger Area C. Eventually, the imported oil price will rise and
 

force the EOP to either reduce Area B or allow the retaii price
 

to rise with world prices.
 

The World Edible Oil Market
 

World Bank commodity trade and price trend data indicate that
 
U.S. $200/MT
Rotterdam soybean prices have stayed in the high 

range since 1973. Soybean oil prices have been much more vari

able, averaging about 2.2 times Che bean price. Soybean meal 

prices have var-ied more than those of beans, but less thap those 

of oil, averaging about 84 percent of bean prices. 

Intermediate soybean prices are expected to be weak, primarily
 

due to a relatively strong dollar, record U.S. soybean production
 

and increased Brazilian and Argentine farm subsidies for foreign
 

exchange eaenings.
 

Malaysian palm oil is currently selling below the price of soy

bean oil. This seems to portend a major force for weak oil
 

prices during the next decade. Malaysia has recently expanded
 

plantings which will have a long-term, downward pressure or even
 

groundnut and coconut oil prices. Also, the Cameroon weevil was
 

introduced into Malaysian palm plantations two years ago. Palm
 

pollination has improved and palm yields have risen as much as 15
 

percent due to the weevil. Malaysian palm oil will likely be the
 

major Pakistani oil import after U.S. PL-480 and concessionary
 

soybean sales because its price will remain low.
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PRCFXTABILITY OF PAKISTANI OILSEED CROPS
 

The Pakistani Agricultural Research Council (PARC) promotes in
creased oi l se production, through a breeding research program
ajd publicity un y id ,nd profitability potential. The yields 
cafimoniy citad by PARC are often more than double those reported
it' pakista.i. agricultural statistics., PARC is optimistic about 
, W2.'i -hd potentialz of raposeed, soybeans, safflower, and sun
flawW- and emphasizes increased production to reduce th 
country's edible oil deficit. A closer examination of some 
oilseed yields' data and. budgets reveals a tremendous gap between 
actual farm yields and "optimum" yields. 

Oilseed Yields 

PARC f-rtilizer response data were used to estimat- production

functions for rapeseed, soybeans, safflower and sunflower. 
Nitrogen war included in each function and phosphov-us was in
cluded in the rapeseed and soybean models. Potassium was found
 
to be an insignificant explanatory factor, although Fertilizer 
replication methods are generally unsatisfactory for proper pro
duction function estimation. Fertilizer was entered in each 
function in either qa'L;. or cubic form. Vmrious dummy vari
ables wera used -to arccn. fr yield varia.tion due to di:erences 
in varieties, irrigation and Anclaulation. 

The estimated fertilizer cocffficienrts satisf.y secund-orcder condi
tions for production max imnzat:i n. The -.stimated equations, 
minus- the dummy variables, were solved For maximum profit at 
alternative seed and fertilizer prices. Ta ls 1-4 show the 
results of a profit simulation oa -ach ilsaed. The first line 
of each simulation assurnes -t~ i- is free' thus the maximum 
yield is obtained. The last lirw simulats optimum yield under 
current assumed prices. Fixed cost is held at zero for demon
stration purposes. The. simulai-ions predict yields that are three 
to four times actual field yield Large amounts of fertilizer 
are predicted in the simulatio-is; yet, typically, farmers apply 
no more than 25 kg per HT, and never to the rape plan:. 

The simulations show very little yield response as seed and 
fertilizer prices are va-ied. The physical response to variable 
fertilizer levels is also low. Although the plot data are 
plagued by poor experimental design, the pnroduction flunctions are 
well behaved and have coefficionts of multipl.e deter ination from 
0.66 (safflower) to 0.95 (soybean)0 The production functions 
and the respective plot test yield data once again demnstrate 
the vast difference between *xperimental r-search results and 
actual farmer practices. 

It might be argued that the 4armers would attempt to produce the 
yields predicted by the functions if they only knew the appro
priate technology and could acquire the other appropriate inputs.
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Prtce RsI~g- Fixed Kg .--------- - Rs --------- Prica lslKg- Fid ----- -- -------- .-
kse -L PH 114P Yieldh ymn COO~ Profit 3-id -L -L Cvs Ij .L L -WdL~ia C'ogro 

2 0 0 0 334 358 15440 30O 0 W00 S 0 0 0 222 17 26ES 450 0 6050 
2 3 2 0 203 201 1363 2726 650 2077 3 3 2 0 131 6 268 7MS IN 7479 
2 3 3 0 176 162 1275 2550 590 1%0 3 3 3 0 131 05 2637 791 454 7455 
2 3 4 C 149 124 1169 2M3 530 1605 3 3 4 0 131 91 2636 Y909 471 7432 
2 4.5 2 0 164 160 1250 2500 779 1721 3 4.5 2 0 55 06 2591 77-13 M 7W 
2 4.5 3 0 137 122 1142 2294 679 1605 3 4.5 3 0 05 65 2580 7741 447 729 
2 4.5 4 0 110 64 1014 2029 579 1449 3 4.5 4 0 06 84 2579 773j 469 7270 
2 6 2 0 125 120 1100 2216 792 1A24 3 6 2 0 40 U 2501 750A 291 7223 
2 6 3 0 98 82 930 S959 651 1308 3 6 3 0 40 85 2501 7503 303 7200 
2 6 4 0 71 43 832 166. 511 1152 3 6 4 0 40 04 2500 7500 324 7176 
3 3 2 0 246 253 1461 4384 781 3604 4.5 3 2 0 161 362663 11984 525 11459 
3 3 3 0 223 228 1422 4267 748 3519 4.5 3 3 0 161 86 2643 11903 546 11436 
3 3 4 0 210 22 1375 4124 715 3408 4.5 3 4 0 ;61 85 2662 11981 568 1'419 
3 4.5 2 0 220 226 1411 4234 1034 3200 4.5 4.5 2 0 131 86 2639 11071 631 1240 
3 4.5 3 0 203 201 1363 4089 974 315 4.5 4.5 3 0 131 26 26M 11869 552 11213 
3 4.5 4 0 185 175 1306 3919 915 3005 4.5 4.5 4 0 131 5 2637 11868 673 111 5 
3 6 2 0 195 199 1348 4044 1209 2835 4.5 6 2 0 100 86 2603 11712 645 11067 
3 6 3 0 177 174 1291 3073 1123 2750 4.5 6 3 0 101 06 2602 11710 666 1104i 
3 6 4 0 159 148 1225 3676 1037 2640 4.5 6 4 0 101 M5 2602 11709 687 11021 
4 3 2 0 268 279 1496 5984 846 5137 6 3 2 0 176 07 2672 16032 571 15462 
4 3 3 0 255 260 1474 5095 827 5069 6 3 3 0 176 86 2672 16031 5Y2 15440 
4 3 4 0 241 241 1447 5788 808 4980 6 3 4 0 i76 86 2672 16030 613 15417 
4 4.5 2 0 249 259 1468 5871 !161 4709 6 4.5 2 0 15 87 2650 15947 7,3 15214 
4 4.5 3 0 235 240 1441 5762 1122 4640 6 4.5 3 0 154 06 2650 15946 754 15192 
4 4.5 4 0 222 221 1409 5635 1003 4552 6 4.5 4 0 154 86 2657 15945 775 1570 
4 6 2 0 229 239 1452 5729 1418 4310 6 6 2 0 131 87 2638 5828 827 15001 
4 6 3 0 216 220 1400 5600 1359 4241 6 6 3 0 131 86 2630 15827 84B 14979 
4 6 4 0 203 201 1363 5452 129" 4153 6 6 4 0 131 86 2638 15826 869 14957 
3.08 3.9 2.9 0 219 220 1405 4328 915 3413 3.05 3.9 2.8 0 106 05 2608 7956 470 7405 
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Price Ns/Kg- Fixed ---- ----- s------ rice P.5IKg- Fixed --- l- - ------
Seed R p Cost H P Yield Reaerai Cost Pro~fit See-d 0 P Cfz 9 P Yield Rpsu~ Cogi Profit. 

3- 0 0 0 133 0 Wh 31Ci 03181 3 0 0 0 137 0 1041 22 0 7422 
3 3 2 0 110 0 1049 3147 373 27A 3 3 2- 0 1040 1023 370 360 2710 
3 3 3 0 110 0 1093147 .394 753 3 3 3 0 106 0 0123070 3a1X00 
3 34 0 110 0 1049 147 415 2732 3 3 . 0 106 0 1023 70 4.022 468 
3 4,5 2 0 9? 0 1035 3105 4 27 1 4.5 2 0 96 0 1012 30-6 473 2b3 
3 4.5 3 0 99 0 1015 3105 51)? 2596 3 4.5 3 0 66 0 M02 30.36 494 2542 
3 4.5 4 0 99 0 1035 3105 530 2575 3 4.5 4 0 96 0 1012 3036 515 2521 
3 6 2 0 1015 36046 569 2477 3 62 0 0 0 1004 3013 579 2434 
63 0 0 0 1015 3046 590 2456 3 6 3 0 90 1004 301 600 2413 

3 6 4 6. 0 6 0 1015 3046. 61i 2435 3 6 4 0 90 0 1004 3013 621 292 
4.5 . 2 0 118 0 1035 4749 Mh 4353 5 3 2 0 104 0 1021 4594 353 4241 
4.5 3 3 0 110 0 105 4749 417 4332 4.5 3 3 0 104 0 1021 4594 374 4220 
4,5 3 4 0 IN8 0 1055 49 430 4311 4.5 3 4 0 104 0 10 21 4594 395 4199 
4.5 4.5 2 0 110 0 100 4721 539 4192 4.5 4.5 2 0 106 0 1023 4604 518 4094 
4.5 4.5 S 0 110 0 1049 4721 560 4161 4.5 4.5 3 0 106 0 1023 404 539 4065 
4.5 4.5 4 0 110 0 1049 4721 581 4140 4.5 4.5 4 0 106 4 102'34604 560 4044 
4.5 6 2 0 103 0 1040 4681 659 4022 4.5 6 2 0 59 0 lOiS 4569 633 3936 
4.5 6 3 0 103 0 1040O N1 680 4001 4.5 6 ' 0 9 0 10 I 4569 154 3915 
4.5 6 4 0 103 0 1040 4401 701 'y?0 4.5 6 4 0 99 0 1015 4569 675 3694 
6 3 7 0 122 0 1055 3f4 407 5938 6 3 2 0 141 0 1040 b241 465 5777 
6 3 3 0 122 0 15 6346 42a 5917 6 3 3 0 14! 0 1010 6241 406 5756 
6 3 4 0 122 0 Wag,8 6346 49 5B96 6 3 4 0 141 0 100 624' 507 5735 
6 4.5 2 0 116 0 1054 6324 546 5760 6 4.5 2 0 106 0 1025 6152 520 5624 
6 4.5 3 0 116 0 1054 6324 585 5739 6 4.5 3 0 10 0 1025 6152 549 503 
6 4.5 4 0 116 0 1054 0324 606 5719 6 4.5 4 0 100 0 1025 6152 570 52 
6 6 2 0 110 0 1049 6295 705 5590 6 6 2 0 106 0 W323 6139 tl7 5462 
6 4 3 0 110 0 1049 6295 726 556 6 6 3 0 106 0 1023 159 " 8 5441 
6 6 0 110 0 A049 6295 74175546 6 6 ( 0 106 0 1023 639 719 5420 
3 3.9 2.0 0 104 0 104! 3124 463 2661 3.5 3.9 2.8 0 103 0 i920 3511 4M 3ti0 

543
 



This view is not corivincing when the shortcmiiny. of th. nilseed 
marketing system are cartider d. Thr? SCP occupies a daminant 
positiorn in the procurement of oi lseeds At planting t~im it 
regularly prooises to buy farmers sied criops. At harvesL t ie 
fewq if any, of the promised orders are filled by GC- a-d pay
ments +or orders can be delay~ii for s everal mnths. V-raers are 
I iksly to di srount the- quoted ..Zvgat*- price by far ftdore. thall 
trnsportation costs fromn the farmgate to t.he sead whlesaler. 
The rr' expmcted price could be as low as one-third the 
quoted fa-mgate price. 

CrLpg Co-s-ts anid R~ituriic. 

Appendix B presents budgets estimated For 11 major crops in NWFP, 
Pu "njab and Sind provinces. Monthly land and labnr utilization 
data were extrapolated primarily'from a data base prepared by the 
World Bink WiB) and the Water and Power, Development Authority 
(WAPDA) for a linear programming model of the Indus River Valley 
irrigation system. Nitrogen price was assumed to be Rs 3.9 per 
kg and the phosphorous price was assumed to be Rs 2.9 per kg. 
Other rjperating costs were estimated by adjusting WB/1JAPDA costs 
4rumi 1975-76 to 191-2 levels. Yields were estimated by consid
erirg WD/WAPDA data, agricultural staO stics Oilseed Developmlent 
Board estimates and GCP estimat S The estimated yields are 
assumed to reflect current trshnology under improved marketing 
conditions. Variable costs do not include labor, management or 
land costs, and are listsd as "VAR" to signify that they are 
approxismated without Jirect mvaEures of each variable cost 
coiupgnent.. 

In the NWFP sunflower and soybeans have higher net returns than
 
mustard-rape seed. Maize is a key crop with net returns exceeded
 
only by sugarcano and sunflowar. 

In Punjab Province reheat has higher net returns than asaize, 
4ustard-rapeseed or soybeans. Sunflower net returns are exceeded 
only by sugarcane. 

In Sind Province sunflower net returns are again exceeded only by 
sugarcane, but wheat is more profitable than mustard-rapeseed or 
SaFflawer. 

Any cemparison of oilseed profitability must consider both
 
seasonal demands for land and labor and the rotation patterns
 
that are most appropriate for a farmers particular enterprise
 
system. The budgets in Appendix D include monthly land and labor 
requirements. No detailed farm management studies are currently 
available on the timing and rotation of major enterprises. Wit'
out firm estimates of actual rotation practices, the relative 
profitability of crops is made more difficult. A casual review 
of Appendix 9 would suggest that each province would be planted 
entirely in sugarcaneq the most profitable crop on an acre banis, 
if marketing limitations and historical sugarcane acreage pat
terns w.ere not considered. The budgets strongly suggest 'that 
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sunflooer i. a profitable oilseed crop. but the intra-sir-asonal
 
emptition ftnr land and laor also must be considered.
 

O1LSEED CRM2? C ETI1TION PA~D LWAGRE 

Thv present domestic edible oilseed industry consists of cotton 
and rape, but alrtst no su.nflc.er, soybean cir safflower produc
tion. Theratf ort, the simulation al nontradi ti onal oi Iseed 
production is complicated due to limited historical experience 
-for comparison with the current si tuaticon DOSpite these limits
tions there is an impo-rtant need ior an assessment of the 
competitive pnzition of the .oilseed industry and an analyrii of 
its potential for expansiron., 

Dommrztic ailseed production is clearly not competitive with the 
pre!iLant imported prices of sw,;ybean oil and pali, oil (U.SS.400 per 
MT). &-wever. the large margin between imported oil prices and 
the retail ghee price af-fords a considerable-incentive for domes
tic production. Since domestic production meets only approxi
mately n;e-third of total edible vegetable oil requirementsS, it 
is important to determine whether there are resource or techno
logical limitations that will restrict domesti.: production 
without luring resOurces from other enterprises or requiring 
substanltial investments in new technology 

ALi near Proqra~mini __de -


The WB/WAPDA linear programming (LP) model was developed to 
create optimum ir-igation water utilization and control strate
gies For thu 30 million acres of irrigated land within the Indus 
River Valley Irrigation System. The competitive position of 
miustard-rape, sunflower, soybean, safflQwer and cottonseed at 
current prices and technology was evaluated with an LP model 
derived in part from the W3/WAPDA model. 

An objective function was specified 'to include net revenue for 
each major field crop ir. the three provinces covered by the 
WB/WAPDA model. Addition-41 activities would include monthly 
labor purchases at Rs 2 per hour if family labor were unavail
able Edible vegetable ail and oilseed meal were speci.fied as 
products of oilreed crop production according to the oilseed crop 
budgets in Appendix B. Edible vegetable oil was specified as a 
retail sale activity based on a retail price of Rs 11 per kg and 
a 40 percent marketing mar'gin or value added of Rs 4.4 per kg. 

An oilseed meal purchasing activity was included as another 
cilseed crop activity based on a sale price of Rm 26 per kg and 
a marketing value added of Rs 1.04 per kg. Dileed meal. and 
forages were specified as prime inputa for milk production, 
assuming a market price of Rs 2 per kg and a value added of Rs 
1.2 per kg. Finally, poultry production was specified as the
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product of oilseid mal, Oheat and m.aize inputs asu.mming a 
poultry meat price of Rs 24 per kg Pnd a value added of Rs 7 
pr 9kg. 

Each province as seocified as a subsector of a natioral LP 
m~odel . 1-s- p°'av±ncial models are highly gr,, and faiR to 
distinguish subtle enterprise,conflicts that increase f., r"r risk 
and uncertainty die to the lack of data on i-vl crcopping 
patterns and etpri ,es. During the past. dcadev total 
acreaes of thE .aor 4ial d crops have ;iftd in response to 

Changing prcduct and input pricn- ratios ar'id nbuidy saheme5; 
These aureac-- Shi-"s are i1mprtat indictKrs cf l,ha capacity for 
increasincg oilsed crop areage without diminishing tha,i: other 

major field crops. Fable 5 presents ZVI-.-Order correlatiuns for 
the major field crops in the Indus River Valley provinans during 
the paslt decade. 

Table 5
 

Zuro-Order Carralation,Comfficiants fcm- 1971-80 Crop ftrog
 
In o Punjab and Sind Provincas
 

Sugar- Mustard-

Wheat Maize Cotton paf Rx Gram Ra
 

Maize .33
 
Cotton .30 .06 
Sugarcane .73 .09 -. 10 
Rice .90 .03 15 .82 
Gram .12 -. 07 -. 58 .12 .32 

Mustard-Rape -.74 .00 -. 30 -. 76 -. 90 -.15 

Trend r/ .17 .27 .86 .96 .10 -. 89 

Wheat, sugarcane and rice acreages have increased over tim. 

Mustard-rape acreage has sho-pn a significant decrease over tiae 
compared with wheat, sugarcano and rice acreages. Maize and gram 

acreages are relatively small and do not appear to hav& any 

significant association with the mainr field crcp acreage shifts. 

Cotton acreage is shifting sruthward but it is not significantly 

associated with shifts in other major field crop acreages. 

The LP model assumes that value added to the farmgate values of
 

edible vegetable oils and meals by market processing and distri

bution activities is approximately 40 percent of the retail
 

price. Table 6 presents the assumed farmgalt oilseeds retail
 

edible oil and wholesale oilseed meal prices that were used to
 

calculate marketing (value added) margins for domestically
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produced lsraeds undor improved managmmont conditions with cur
r:nt techno y. Tho se iary-,si do nt rUnsider other Oilseed by
products such -i±s r oapatock and lint, and therefore slightly 
undorestimatz oilseed revznu s and slightly overestimate oil and 

The WIW.APDA LPF d- 1 is based Iar oly on total resource and 
anterprise budget estimates. Those eztiates were in turn based 
an a series of inttensive farm management surveys randucted i n 
nine major agracl iatic zones in 1975-76. The zones were identi
fied as: (1) Northest Frontier Province (NiWFP); (2) Punjab 
M1ixed Wheat (PMW) (3) Punjab Cotton WheaL (PCW); (6) Sind Cotton 
Wheat worth (SCUN); (7) Sind Rice Wheat North (SRWN); (0) Sind 
Cotton Wheat South (SCUS); and (9) Sind Rice Wheat South (SRWS). 
Benchmark resource estimates from thr model were aggregated to 
the provinca level as shown, in Appendix A-1. 

The aggregated WAPID model resource level s were comrpared with 
1975-76 provincial agricultural statistics to assess the madel's 
coverage of provincial resources and its relative cantributions 
to national production. Appendi. A-2 showtEs the WAPDA tiodel is a 
reasonably good approximation for rice, cotton, maize, wheat and
 
total irrigated acreage.
 

Crop acreage and population changns between 1975--76 and 1,981-82 
-':are used to adjust each'provincial submodel's resource base or
 
right-hand side (RHS) to estimated 1981-82 levels. Arreage flex
ibility restrictions were specified to force all crops except 
rapeseed-mustard, soybeans, sunf 1ower and saff l ower into the 
models at levels equal to or greater than estimated 1981-82 
levels. Each model must therefore produce all other crops first 
(incltrding cotton), and oilseed crops only if additional land and
 
labor resources are available and crop net revenues are
 
competitive.
 

Appendix C shows the basic LP tableau for each province submodel.
 
The objective function of each model maximizes net revenue and
 
value added subject to monthly labor and land restrictions and
 
acreage flexibility restrictions on all non-oilseed crops (except
 
cotton). Restrictions on forage .(FORA), olseed meal (MEAL),
 
edible vegetable oils (OIL), maize tonnage (MAIZT) and wheat
 
tunnage (WHEAT) are -transfer activities to supply OIL, MEAL7
 
P UL AND MILK activities with resources from the crops sector.
 

Results 

Tabla 7 presents the results of the optimum feasible solution of
 
each provincial model as specified in Appendix C. The acreages
 
of wheat, rice, maize,. sugarcanep gram and cotton equal or exceed
 
estimated 1981-82 levels. The edible oil, oilseed meal, pou]try
 
meat and milk production levels are production potentials based 
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FarR Price Oil Pricf Nial Price Oil Hl.I 
Oi1rd _§L/_ .. Oi.R./KfLe --R/HT--- rinx]. 


Cotton 

Soytfian 

Rzpesed 

S110flo 

Safflcmer 


Wheat 
Rice 
Maize 
Sugarcane 
Gram 
Cotton 
Mustard-Rape 
Sunflv1 r 
Safflower 
Soybean 

Wheat 

MaIze 

Lint 

oil 

Meal 
Poultry Meat 

Milk 


Wheat (KT) 
Maize (MIT) 

Forage (HT) 
Gram Acreage 
Sugarcane Acreage 
Wheat Acreage 
Maize Acreage 
Cotton Acreage 
Rice Acreage 
January Acreage 
February Acreage 
April Acreage 
May Acreage 

to_ r Acreaqe 

1.75 

3,05 

3.08 

3.50 

L 

Linear 

11.0 260 11.00 ?2,00 4246 772 .39 
11.06 4.00 17.57 79.66 4446 1617 .40 
12.00 1.50 .2.03 61.99 4419 .952 .37 
12.40 3.60 30.V0 30.3P 5065 1471 .41 
13.00 2.00 32.00 65.00 5857 901 .45 

TabIe 7 
Programing Rasults
 

>
NWF PUnjB. Find TJtal 

440 9920 2475 12835 
3091 2157 5248
 

315 1220 263 1798
 
200 1642 228 2070
 

1 526 788 1315
 
3662 1256 4918
 

0
 
95 9490 3066 12651
 

3952 3952
 
11228 11228
 

-------- 1,000 Metric Tons-------
212 6063 1888 8163 
211 684 69 964 

465 202 667 
17 2650 954 3621 
13 6064 1396 7473 
13 1138 113 1264 
21 23487 5355 28863
 

------ Shadow Prices (Rs)------
6147 1820 
4978 1.1177 11167 

181 181 181 
4951 1549 1190 
2616 2965 949 

1312
 
3700 1258
 
2339 1133
 
2191 1242
 

371
 
1422
 

1356
 
213
 

3637 2829 1623
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on the assupti.ons of Appendix C and should be viewed as even 
intermediate terrm ponzibilities without substantial changes in 
oilseed policy. Thei acreage estimates fo- mustard-rapeseed and 
the 
tial 

nontraditional oilseeds are assumed 
with remaining resources after all 

to be 
other 

production 
major field 

poten
crops 

have been produc.d 

It should be noted that each province c',rrently devotes consider
able acreage to rapeseed-mustard production, yet no rapeseed
mustard production enters any province production scheme. A 
close inspection of Appendix B shows that sunflowers are far more 
prolitable than rapeseed-mustard which ,also must compete with 
wheat production for winter land. Despite the model's preference
 
Wor sunflower,. soybvans and safflower, there is no reason to 

believe that mustard-rapeseed production will soon decline to 
insignificance. 

Two sunflower cropping schemes were included in the Punjab. The 
northern crop (January planting) entered the optimum solution 
while the southern crop (July planting) was crowded out by soy
beans (July planting). 

The shadow prices at the bottom of Table 7 represent perhaps the 
most important findings of the LP model. In a constrained maxi
mization problem such as LP, a resource contributing to the 
objective function (maximum net revenue or value added) gains a 
shadow price whe.n it has become exhausted. The shadow price 
masuret the contribution to the objective function if one more 
unit of the resource were made available to the madel. The 
shadow prices in Table 7 indicate the model's estimate of the 
contribution of one more unit (HT or acre) or an exhausted 
resource to the total value of the objective function. 

Various resource restrictions limit the production of wheat in
 
NWFP and Sind Province. The NWFP wheat shadow price is Rs 6,147 
per metric ton compared with an assumed market price of only Rs 
1,450 per MT. The relatively higher shadow price is due to the 
value wheat contributes to the assumed poultry ration in Appendix 
C-i. The same analysis shows that the model valuvs maize much 
higher than its market price because it also plays a major role 
in poultry production. Crop acreage shadow prices are generally 
much higher than the respective net revenue values in Appendix B. 
The monthly acreage shadow prices indicate land availabilities 
have been exhausted. The monthly land shadow prices can be
 
regarded as potential land rental prices for the respective
 
months and provinces.
 

Oilseed meal was assumed to have a wholesale price of Rs 25600 
per metric ton. The padel suggests that domestic oilseed meal 
can compete with current imported soybean prices of more than 
U.S. $300 per ton. (Appendix D-1 shows an accounting o recent
 
soybean meal import pricing.)
 

549
 



The 	 lirar programming results sunmicirized in Table 7 should be 

1. 	 The. analysis Is appropriate vny for, tho irtated lands 
itinthre Indus River Valley. 

2. 	 Thne aiovLdel dnc.s act all,. dat-rallemal, !e p~=.iai 

of crop ratrat.ons and t*9r-pri mixes relking, theth e a',,j i~avebeistatediihrapEc o,' fol- e . 'srv'inebsisth: 

pries'u~d n pp'-.di Or i .tlhpmg i 7 aple rreai to 

bel ietr t trint marr iet luded in th t i.,ai alyh .uc 

eviderce suggost that by ."xpinAding azre-age, oiIi.m-d crops 
wi 1 1. not copnie for .carce -ar during the intermediate 

6. 	 MOniie of the family la,5m- availabilities 
are exhaustzd, pri arily beiac,.r e the hndel dr,- not include 
Frui t, veetabI ,, otr nc field crops and livestock 
producti on activitirs,, 

7. 	 The milk and poultry moat production passibilities assume
 
there is sufficiatnt breedingi and production stork to utilize
 
all ,domesticallyproduced GeFds.
 

CWLUiS I EMS 

The 	 Pakistani edible vegetable oil sector is creating serious 
ftreign exchange drains, yet domiestic production is stagnant
 
despite substantial protection from impmrted oil prices. The
 
preceding analysis and discussions with other oilseed desijn team 
members suggest specific conclusions about oilseed market link
ages, market efficiency and the potential for expanding dowmestic 
edible oilsued praduction. 

The 	 lirnear programid ng analysis indicates tremendous potential 
for expanding poultry meat and milk production by utilizing meal 
by-products of oilseed production. The model estimates poultry 
meat and milk production levels far above the present level. Not 
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all the oilseed meal produced in the model can be utilized due to
 
production limitations on wheat ,and maize. Thee results
 
strongly suggest there is great potential f r expanding the
 
poultry industryg but a large energy deficit (a maize-equivalent 
shortage) is possible in the near future. Significant poultry 
production, breeding and feed manufacturing csacity is already 
in place. As domestic oilseed production increses, the poultry 
sector will constitute a strong and growing demand for high
quality, low-fiber oilseed meal. 

IMp~rted and Damestic Edible Oi~inkale'± 

Imported edible vegetable oil prices are likely to be depr-essed 
for at least the next 12 to 36 months. If the present domestic 
price structure of imported oil prices is maintained, there is 
ample price incentive to expand domestic oilseed production. If 
the GOP does not take decisive action to ensurw effective price 
incentives at the farm and processing levels, a major opportunity 
to increase domestic edible oil production will be wasted. 

The_ GOP stands at an important crossroads of oil import policy. 

Palm oil prices have fallen sharply during thn past too years and 
may ultimately reach U.S. 1300 per MT. The CUP face's a major 

decision on whether to continue purchasing even cheaper palm oil 

at the expense of domestic production incentives. U.S. soybean 

oil sales are presently quite'attractive to the GOP. If present 
U.S. trade policies continueg the GOP also will find it difficult
 

to reduce purchases of cheap U.S. soybean oil if domestic oil
 
production cannot be stimulated. The real price of imported
 

edible oil will continue to decline throughout the next decade.
 

However, when short-run increases in import prices occur, the GOP
 

should respond by allowing those price increases to stimulate
 
domestic oilseed production.
 

Edible Oil Market Inefficien9
 

The current price protection for domestic oil production (Area B,
 

Figure 1) and the GCPs dominant position in the market consti

tute severe disincentives to efficient markceting. The actions of
 

the GCP suggest that the ease of processing imported oil is much
 

preferred to the task of expanding domestic oilseed crops and
 

processing the resulting oil and meal. GCP procurement of non

traditional oilseeds is erratic and effectively discourages many 

farmers from oilseed production. 

The current high oil content of various oilseed cakes is commonly
 
preferexplained to be the result of cattle and buffalo owners' 


ence for hi gh-energy feed. The structure of oil meal, cake and
 

seed prices suggests that oil is underpriced. If the GOP is
 
should consider whether
concerned about an edible oil deficit, it 


supposedly scarce, valuable oil is an appropriate ruminant feed.
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of oil at preaent prices. 1- ofl Y. cai; ar to be inresed itshould be done at the rt~il Su~ch action weyald ba coiut-gy
to consuers (rchluce the oic ' ! Area Al, Figure 1) but mmiAdultimately lure more mil o c:i.futpr_,nt cilsd production b'-' 

tndingj improved pricu siqal to the oll~evd procsing
industry.
 

The results of this st.dr str~gly auggeet there is aple appar
tunity to expand sdibhle v3rtable oil productim at presant
prices without reducing prcdu-tion of major 41old crop (heatrice, sugarcane coardTon) T d gree of production pat&etial 
cannot be precisely tite ecaus* there are no farm manage
ment research res.ultsi on oilsead crop rotatimr On typimaR farms.
Since nontraditional Xilsee productior i, almnsi anexiatent,
there is little hisltrical eXperinco in predicting ftu-eto use 

production trends.
 

The LP results indicate thats, in the aqregte, trendos 
acreages within the Indus River Valley Irrigaticn SVTtYm are
theoretically available for oilned pradu~tian. but they txannot 
account i-rt the risk, uncertainty and enterprise ind:,vizibilities 
common to every farm firm. Ultil practical yar 't
research 
an the economics of farm-level oilsewd crpping ystfs
is available,, accurate forecasts of oil seed praduction rcE~ponse

will not be possible.
 

An alternative approach to oilseed production potential P-rits 
consideration, given the ovsrestimates that are cmmon 
to LP

methods. If the 
retail price elasticity of domestic edible
 
vegetable oil 
supply is 0.54, as derived in the first sectiony

the farm-level supply elasticity must be lower. If 
 the farm

share of the domestic edible oil expenditure by consum~ers is 0.6
 
(Table 6), the larm supply elasticity is probably no greater than
 
0.32. 
Based on other supply response studies, it could eamily be
 
as low as 0.2.
 

There is strong evidence that the faramgate price has a high
variance due to limited seed procurement by GCP. There is no 
empirical evidence on oilseed price risk, but it could easily be

two-thirds of the broker-quoted farmgate price. If present mar
keting methods were improved and the farmer were virtually
certain of receiving the price quoted by the broker, the expected

farmgate price might even be tripled. Such an effective increase
 
would 
result in increased farm edible oil production of between
40 percent (a 0.2 supply elasticity) and A4 percent (a 0.32 
supply elasticity). Given last year's assumed domestic oil pro
duction of 222,000 metric tons, the potential supply response due
 
to 
improved oilseed procurement and marketing could be from
 
890000 to 142,000 additional tons.
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Based on Punjab sunflower equivalents, these additional tons of
 

oil would ratruire bmtwein 509,000 and e1.,000 additional oilseed 

acres to be.cultivated. Such production would yield an addi

tional 699000 to 110,000 metric tons of oilseed meal. 

These results may seen disappointingly small coApared with the LP 

model's atte-t.pts to cover the Indus Valley with sunflowersq but
 

the estimated supply elasticity ranges are quite plausible. How

ever, even the lower e%timated supply response--all other things
 

held constant--would reduce Area D in Figure 1 (foreign exchange
 

costs) by 20 percent.
 

RE1ERSItNWTIU 

No significant progress in domestic edible oilseed production can 

be expected until several closely coordinated actions are imple-
GOP. These actions should be undertaken to improvemented by the 


mark.t performance, thereby improving the market's ability to
 

send correct price signals to farmersT processors and consumers.
 

L priv d Performance in thE- Ltnrted Oil Market 

The present procedures for importing edible oil encourage Ineffi

ciency and croate disincentives to further domestic oroduction. 

The GCP should be abolished and its role in processing and dis
sector. If thetr'ibuting imported oil assumed by th! private 


the retail cor3king:.,resent margin betwieen the TCP sale price and 
oil prices is to be preserved, private processors shoula be 

allowed a margin of about Rs 2.4 per kg (Rs 3.4 per kg of fully, 
hydrogenated vanspati) anrd all the remaining margin collected as 

a tax by the GOP treasury. 

-.
Imnroved Market Perormance ,n the Domestic Oilseed Mar'<et, 

The oilseed procurement activities currently performed hy the GCP 

be directod to the private sector. It is difficult toshould 

losses from cheating by middlemen beingimagine the suppmed 

greater than the current production losses from GCP's counterpro
ductivye procuremrent program.
 

Rerij.aircIijbxg Mk Ed Oil Athite 

The current nmazi df conflictirng interests and ineffective linaes 

of authority among TCP9 GCP, the Ministry nf Finance, the 

Ministry of Comerce, the Ministry o Food, Agriculture & Coopar

atives PARC and the Oilseeds Development Board represent a 

strong need for assignment of new responsibilities and the com-
Abolition of themensurate alegation of authority by the GOP. 

-
 theGCP and denationalization of its processing plants should bk
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first priority irn 'rdirectingnational ediblh oil policy. The 

Ministry of Agricultutre shaild strengthen the Oilseed,, Develop
ment Board to give it. broader powers over PARC's r.1seed research 
efforts and provincial research ane development offorts, but 
avoid any role ,n market i.aterve:ntion. 

Th_- Ministry o , r i~ we should ustablish a few research arid 
d',_ve1opwent,ror -. i,a typical farms in areas currently produc
ing vilse!, er h, virnj hi~h potential fu..- production. Selact,2d 
frt-r shulr be givawi acc_*es to current -in-form~ation c,,e oilseed 

prod.ctiow a mark Unfii but thay should n=t be given.- techniques, 
'tr "y t bein expand production."aord" beg: :r oilseed 

Their #rn~p rutati(:w a.ild enteiprine cfbinations should be 
j a 4t6.tyI.t~i~ ~a n n pacialists to determinen i' 
i praoved t,,wy . of i r: - - ng oilsed production into farming 

PI ns Tho 6'ruwers shauljd alo be queried about ioca& miarketing 
pracc and their rfnt* r continuing to cultivate oilseeds 
.:on-=sided as urgent pol icy problems by the Oilseeds Development 

tou ~ment Arisis~tancetr 

The '..tani poultry industry is on the verge of drasatic 
growth. One of the major constraints is poor feed quality. A 

pilot progvrai shauld be imple ented to acquaint the industry with 
potential bem-fits of dome tic oilseed production. The program 
also should include demonstration and information programs on 

feed formulation and mi:ing techniques. 
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WIXI TABLE A-1 

MEMMM AA ROM ESTINES iRu WN W.aI 1Y MMM TIiHUM, IMT-16 

i 
WFP 

2 
PT.W 

i 3 
PCN 

1 4 
PSw 

: 5. 
F 

6 
SCI 

1 7 
SRM 

: ~~_ 
SUS ISM 

_ 

TOM~ ?wP mwmn~I ___ 

uq 
r, i-

Cotten 
K.Fodder 
Maize 
H.Fodder 

e 
Mustard-Rape 

ikhsat 
Sugarcne 
Irriated Area 
1000 Population 
1000 flovrs 
Tractors 
Dull Pairs 

Buffalo 
Cattle 

3 
4 

37 
301 
4 

1 
5 

286 
155 
629 

1,270 
59,576 

,124 
02,7i9 

118,57 
106,446 

51 
164 
424 
91 

164 

144 
93 

963 
10 

2,085 
11751 

116.558 
1,827 

!91,509 

239,554 
394,168 

781 
2,8C8 
1,539 

419 
21692 

197 
431 

4,3.29 
1536 

11,0W 
7163 

459.770 
2;757 

864-173 

15724,512 
879:688 

509 
486 
429 
M7 
486 
75 
69 

11"o, 
420 

4,55 
31572 

227h61 
6,225 

393,507 

!,240,00 
336,82 

1,05 
180 
252 
158 
100 
41 
53 

1,606 
209 

3,294 
2,78 

161,73 
5160 

232,2890 
1,75,27 

230,922 

259 
464 
230 
57 

464 
250 
79 

530 
74 

2,209 
1,570 
96,357 
1r15 

26,405 

33j'I 
2i3,30 

1,124 
67 
114 
54 
67 
360 
109 

5180 
14 

2.194 
1,161 

126,931 
69 

216;930 

M4,462 
2718,295 

44 264 
627 110 
205 24 
B7 24 

627 H10 
29 45 
72 21 

684 141 
60 29 

141 11166 
11131 663 
64,441 17,512 
100 7a7 
14,329 HO,739 

20a -5,1-e s 
237,459 175,061 

4,012 
4,972 
W, . 
1,557 
4996 
1,143 

931 

11,156 
1,605 

29,044 
-1 , 

1,3-9,627 
31,302 

2,421,561 

5 si s5i.5716; 3,5 
2.8W 029 

3 
4 

37 
301 
4 
1 
5 

m 
155 
629 

1,270 
59,576 
1,124 
82,719 

106,44 

2,336 
3,69? 
2w544 
,034 
3 722 

457 
W 

VC,93"1 
1,273 
20,07 

15,243 
965,8i0 
26 489 

1,6A1,477 

, ,43 
1,642.460 

1,672 
1 269 

MI 
1,26 

M 
NO 

193Z 
17 

'251 

5 n 
351231 

?68 
657,.035 

1,110,915 
934,123 

NOTE: 
Rice through irriyated area are in1,000 acre units, M notes Man hoUrs Of failY iabr availablC. 



of Province 

Ri c 
Cotton 
K. Fcdder 
Maiz e 
R. Fodder 
Gram 

Mustard-Rape 

Wheat 
Sugarcane 

Irrigated Area 

1000 Population 

1000 Hours 
Tractors 
Bull Pairs 
Bu-fal 
Cattle 

NOTE:
 

H~APbLA Nodel as a ocak 
and Natiovil AgriCultura&l Statitics 

NWFP Punjab i nr1 Total Co2qntr 

2 11 13 99 96 
72 109 111 109 109 
PA 4A NA NA 
40 14" 411 102 102 
NA N NA NA F 
0 24 138 43 43
 
4 87 106 82 so 

16 01 98 76 74 
67 103 63 93 93 
39 ?0 96 89 B6 
16 50 76 46 41 
NA NA NA WA NA 
49 93 98 91 B9 
NA NA NA NA NA 
i6 54 61 52 52 
4 23 33 21 19 

Data on 4odder and bull pairs are not available f mor Pakistan 
Agricultural Statistics. VWAPDA population estimates ,xre compared 
with extrapolatzad population estimated -rorn the Pakistan 1972 and 
1981 Censuses.
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Yield (09DS8 
kq 

1U 
671 56t 

7 
262 

Yield IKHP 
'k 
oil x 

1916 
209 
32.0 

615 
243 

32 

6.5 
24 

1120 
H Qq) 
P 09q) 
Prcefkg 

17.6 
5.7 
2.4 

22 
7 
2.4 

3.5 
5 
7.4 

Oil k 
Cke/Ifl~ X 
rakeIP021 kq 

69 
61.27 

126 

V 
41.27 
109 

60 
61.27 

149 

Labor (houri)
Jan ft) 

Feb P g) 

mar pricol.j 3.09 3.0 3.03 

1. 1Labor Ihours) 

Jun 
Jul 

may 
43.4 
S8.6 

2.3 
0.3 

1.5 
4.2 
3.7 

Feb 
g1ar 

22.719 
13.5 

1 

20.6 
13.8 
.15 

Ag. 'e 44,2 3 p 
Sep 2.7 2.5 3 ogy 

act 46.1 3 Jun 

mov 25 S Jul 8.9 
Dec Aug 10.5 

Total 131.5 1073 76.4 5P 1 1.54 8.5 

Oct 14.6 3.6 3.1 

Land (At 
Jan 

No', 
Dec 

23 
23 

3.1 
19.9 

1.5 
6.5 

Feb Total 98 74.59 65.5 

Mar 

Apr 
may 
Jcn 1 

.25 

.75 

Land tA) 
Jaq 
Feb 

1 
I 

I 
I 

Jul I 1 I llar .95 .85 

Aug I I 1 Apr 
Sep I 1 1 lay 
Oct 1 1 I Jun 

Nov 1 .5 ;ul I 

Dec, ,5 Aug 1 

ota. 5 5.5 5.5 Sep 1 .2 .2 

Oct I I I 

Hater (AF) 1.25 1.4 1.92 Nov I I I 

Seed (SR) 
Forage WliS) 

12.4 
.33.4 

9.9 
10 

9.3 
19 

Dec 

Total 
I 
6 

1 
6,05 

1 
6.05 

kq 
Revenue 

1247 
1615 

1120 
1346 

672 
628 hier (IF) 1.15 i. 1.2 

'VAR' Cost 660 747 521 e!d (RI 2.33 2.65 3.5 

Net Revenue m 599 107 Fora4e (O)5) 
k_ 

2.1 
78 

2.9 
108 

2.3 
93 

Revenue 645 749 749 

'Eft,Cost 93 10o 86 
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iff Lqr...5il 	 Plg K. 

Yield MS~j) 314 4.3 Yield (NDS) 12.9 10.2 20.4
(Lint) 0 127 161 kg 4112 681 763 

kq (ftodl 0 14 322 
oil 1 11 11 11 1,'(:9 16.7 19.4 19.7 
Oil g 0 28 35 P I.q) 4.1 619 8.7 
Cakl/eal 1 02 82 82 Price/kg 1.45 1.45 1.43 
Cako/dii kg 0 209 264 Labor (hours)

9 NI 16.5 25,1 Jan 5.6 4.4 3.2 
r N)4.75 10.2 iFib 3.7 3.9 3,2
Price/kg 1.75 1.75 tar 3.7 3.7 16.4 
Labor (huurs? k!r 	 55.3 52.7 14.? 
Jan 
 Mlay 19.8 19.2
 
Feb Jun
 
Olar Jul
 
Apr 10.1 14.5 Aug

Hlay 8.4 13.9 Sep

Jun 20.2 7 Oct 4.1 2.1
 
Jul 2.5 NvV
2 	 9.7 14.6 10.7 
Aug 6.9 2 Dec 3.7 3.9 3.2
Sep 12.8 3f6. 1 Total 104.8 10 .5 51.4 
Oct 43.6 79.3 
Pov 55.4 Lmen(6C) 
Dec 	 23.8 Jan I I 1 

Total 0 183.7 154.8 	 Fda I I I
 
liar 1 1 1


Lanrd (AM) r 1 1 .25 
Jan Nay
Feb Jun 
Oar Jul
 
Apr .3 .55 Aug
 
may 1 1 Sep

Jun 1 I Oct 
 .5 .1

Jul 1 1 Plov I I I
 
Aug I Dec 1
I I 
Sep 1 1 Total 6.5 6.1 5.25 
Oct 1 1 
Nov .85 Vater (AF) 1.5 1.08 1.06
 
Dec Seed (SR) 33.87 41.1 43,9


Total 0 7.15 6.55 Forage (NDS) 43. 3 48.4 45.9
 
kg 1617 1807 1714

Water (AF) 2.04 2.1 Revenue 6" 987 1106 
Seed (SR) 6.6 10.7 'VAR" Cost 254 276 294 
Forage (HS) 71.4 68 Iet Revenue 445 711 812
kg 0 2666 2539 
Revenue 0 445 563 
'VAR' Cost 0 213 337 
Het Revenue 0 232 226 
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Em if Zme Pfr tre fr tw cmeJa8btra m*UM Pw k fw' ir 

~P gab _iD _F~jaP~j Sind 

Vield (,s) 
k58 

0 15.2 19.7 
737 

yield (IS) 
k 

435 
16266 

432 
16154 

390 
14283 

, (kg) 
P (kg)
frice/kg .3 

18.3 
6.9 
1.3 

m4,d 
2.e 
16 

N (kg 
P (kg) 
Pe'cekg 

41.9 
8 

.23 

25.8 
8 

.23 

31 
9.5 
.23 

Labor (houro) 
Jan 
Feb 

Labor (hours) 
jai 
Frh 

120 
115 

86 
82 

66 
85 

Har 
Apr 
ay 

Jun 
Jul 
Aug 

Sep 
Oct 
Nov 
Dec 

Total 0 

30.1 
9.6 
40.5 

6.9 
5.7 

47.2 
20.1 

249.1 

3,4 
178 
16.9 
17.4 
30.1 

19.5 
21.6 
23.8 
3.5 

153 

flIar 
Ar 
lay 
Jun 
Jul 
Aug 

Sep 
Oct 
Nov 
Dec 

Total 

95 
65 
5.4 
5.7 
3.4 
3.4 

23.4 
54 

107 
125 
722.3 

l,0 
64 
34.5 
6.5 
3.5 
3 
3 
1.5 
0 
8 

539 

94 
44 
3.2 
9 

37 
3.2 
3.2 
3.2 
89 
84 
540.8 

Land (AC 
Jan 
Feb 
Mar 
Apr 
Hay 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

Total 0 

I 
1 
1 
I 
1 
I 

6 

,1 
.9 
I 
I 
1 
1 
I 

6 

Land (AC) 
Jan 
Feb 
Mar 
Apr 
may 
Jun 
Jul 
Aug 
Sep 
Oct 
Nov 
Dec 

Total 

1 
I 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 

12 

1 
1 
1 
1 
I 
1 
1 
1 
I 
I 
1 
1 

12 

I 
1 
1 
1 
1 

1 
1 
1 
1 

12 

Natur (AF) 
Seed (SR) 
Forage (liDS) 

kg 
Revenue 
'VAR' Cost 
Pet Revenue 

0 
0 
0 
0 

3.6 
7.6 
81 

3025 
926 
247 
680 

4.2 
24.6 
84.5 

3156 
1201 
207 
994 

Water (AF) 
Seed iR) 
Forage (iDS) 
hq 
Revenue 
'VAR' Cost 
Net Revenue 

3.84 
1536 
139 

5191 
3741 
829 
2912 

314 
1585 
135 

5041 
3715 
700 
3016 

5.2 
1975 
149 

5564 
3423 
830 

2593 
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NIll TAlE 7. dwaiil TkE &-I 

Cmt i has k s imm W twre eu em W =j L Av vpm pm fw Gra 

~ eiiL P_ _indSid PnIa_ 


Yield I9S) 47! 380 Yield (DS) 2.9 5.1 6
 
kg 0 17613 14210 ko 108 191 224
 

N(kg) ii 6 N(kg) .1 3 0
 
P(kQg) 2.1 2 P(k) 0 
 0 0
 
Price/kg 0 Price/kg 5
0 5 5
 
Labor (hours) Labor fours)

Jan 31 28 Jan 3.4 .8 1.7
 
Feb 
 35 22 Feb
 
Mfar 37 22 Bar 
 21 22
 
Apr 25 Apr
16 .232 4
 
Hay 19 3 May
 
Jun 
 Jun
 
Jul 
 Jul
 
Aug Aug

Sep 2 6 Sep 
 8.9 3.4 .5
 
Oct 12 Oct
13 18 5.1 6
 
Nov 19 Nov 7
17 3.8 

Dec 28 24 Dec 2 1
 

Total 0 208 151 Total 53.5 36.1 42.2
 

Land (AC) Land (AC)

Jzn I Jan 1
I I I
 
Feb I Feb 1
I I ! 
Miar I I Mlar I .
 
Apr 1 1 Apr
 
May 1 .2 Hay
 
Jun 
 Jun
 
Jul 
 Jul 
Aug Aug
fop *1 .6 Sep .5 .2 11 
Oct I 1 Oct 1 .6 .6 
Nov I I Nay I I I 
ec 1 1 Dec 1 1 1 

Total 0 8.1 7.8 Total 6.5 5.9 .5.2 

Natw (AF) 2.4 2.5 Water (AF) .5 .7 .1
Sd ISR) 2.1 7 Seed (SR) to 10 33 
Forgo (IDS) 141 114 Forage (IDS) 6.8 8.3 9 
kg 0 5266 4257 kg 254 310 336 

Revenue 0 0 0 Revenue 542 954 1122 
'VAP' Cost 0 140 155 'VAR' Cost 45 61 98 
e& Revenue 0 -140 -155 Net Revenue 497 293 1024 
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yield Ins). 
kq 
oil T 

12 
44? 
17.51 

12 
449 

17.57 
0 

17.57 

Yield INDS) 
kg 
Oil % 

12 
447 
30.9 

12 
449 
30.9 

14 
524 
38.9 

oil kg 
Cake/Peal Z 
cake Ihl kg 

79 
79.66 

357 

79 
79.66 
75 

0 
79.66 
0 

oil tg 
Cate/eal Z 
Caku/Neal kg 

175 
30.37 
16 

175 
30.,7 

136 

204 
30.37 

159 

Mikg) 
P (kg) 
Price/kg 
Labor (hours) 
Jan 

12 
5 
3.05 

12 
5 
3.05 3.05 

N (g) 
PCQ ) 
Price/kg 
Labor (hours) 

Jan 

20 
8 
3.5 

20 
8 
3.5 

25 
to 
3.5 

Feb Feb 38 
Nor Har 16 

Apr pr 1 

Hay Ry40 
Jun Jun 
Jul 40 35 Jul 38 31 

Aug 
Sep 
Oct 

15 
12 
45 

15 
12 
42 

Aug 
Sep 
Oct 

16 
1 
40 

16 
11 
40 

Nov NOv 
Dec Oa 

Total 112 104 0 Total 105 105 105 

Land (AC) Land (A) 1.7 1.7 2.1 

JanJa 
Feb Feb 1 

Mar lar I 

Apr Apr 1 

flay Nay I 

Jun Jun 
Jul 1 I Jul 1 1 

Aug 
Sep 
Oct 

I 
i 
I 

1 
1 
1 

Aug 
SeP 
Oct 

1 
1 
I 

1 

i 

Nov Nov 
Dec Dec 
Total 4 4 0 Total 4 4 4 

Nater (AF) 
Seed fSR) 
Forqge (lIDS) 
kg 

Revenue 

1.1 
30 
70 

2614 
1369 

1.2 
0 

70 
2614 
1369 

0 
0 

Water (AF) 
Seed(S) 
Farage (iDS) 
kg 

Revenue 

1.75 
6 

50 
1667 
1571 

1,75 
6 

50 
1967 
1571 

2.1 
6 
50 

1867 
113? 

'VAR' Cost 730 758 0 'VAR' Cost 322 322 370 

NtRevenue 638 610 0 Not Revmu 1249 1249 462 
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Cm and Rwtwne peir Acre for Hmflawsr 

Yield (CDS) 
g 

oil % 
0i I kg 
Cake/Hwal % 
Cake/Heal kg 

0 
32 

0 
65 
0 

0 
32 

0 
65 

0 

6 
224 

32 
72 
65 

146 

H (kg)P (kq) 

Pri cu/kq 
Labor (hours) 
Jan 
F b 
miar 
Apr 
May 
Jun 
Jul 
Aug 
Sep
Oct 

Nov 
Dee 

Total 

3 3 

2fn 
10 
3 

2 
3 
4 

30 
30 

6 
20 

100 

Land (AC) 
Jan 
Feb 
Mar 
Apr 
Mlay 
Jun 
Jul, 
Aug 

1 
I 
I 
1 
I 

.5 

act 
Nov 
Dec 

Total 0 0 

15 
1 
7 

Water CAF) 
Sed (SR) 
Forage.- (NDS) 

kg 
Revenue 
'VAR' Cost 

0 
0 
0 
0 

0 
0 
0 

0 
7 
0 
0 

673 
311 

2 
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----------------------

- - - - - - - -

12 3 4 5 6 7 6 9 0 1 12 3 1415 
OIL FkAL POUL MILK 4ANH FEBH h AM MAC4YY!I ULF MJMi EPtH MTH MVH 

1000 lHGiRS - --------------
.. ...- --.. .. . .. . .- - - . . . - -I" A L . 1 --. .... . ... - .- - - ...- -.. . - 

2 FED L ----- ---- - ........ .........-- .... .... ... .- . 
3NARL -

47APRL . - -- -- -- . . -. .. ..- -,..-

6 JUML ----. --. . ..- .... .... .... .........
 
* 8 Y L - - - - - - - - - - - - 7 J LL ----. -- .. ... .. ...- - 
8 AOSL --..- --


-. .. ----- 
-
? EPL. .. . ... ... ... . . . . ... . --.. --- . . . .. . . .
 . ..
 

10 OCT It.-.-.-- .-.-- . .---..----.---..---.-.-.--...---
--- .--.-
-.--.---.--
11NGVL ----. -. .-.-- ---..---.-.---- .- .-.-.--.--.---
-- .--.. .---..--- .-- .-- .---

I2 ----. ---- --.-.---. ----.. ----.---.-..
A' ECL ----.----. 

14 FEBA .
 
15 PAA -..-.-.--.-. ---.-. --.-.----. ----. -.--.-.---. ----. ----.. --.-. --- ---. 


16 APRA ........ .......
 
17 HAM - ..--- ..---..---. .--.--.-.--.-- .--- . .----..---.-..----.----.----


Is JURA .. .. -... . . .... . .. . . .. . . . ........ . . . . ..
.. . .. .. . .. . .. . . . . .. ..

19 JULA ----. -.--.--..----. - --.. ---.-.-.---.. ---.----... -.--. -.--. ..---.--

21 SEP-- --- - ----.--.-.--.-..... ... .. .
........ ... .. .. 
22 CT -.... ........ .... ............ --........ ... .... .... ......... 
23 NOVA .... .... .... .... .... .... .... .... .... .... .... .... .... .... ... 
24DECO .... .... .... .... .... .... .... .... .... .... .-. . .... .. ..- -. 

25 FORA -- - - - .. . . . . .. . .
-- - - .4. ..... .. . .. ... . . . . .. . .... 

26 fNL . -. +3 .. . .. . . .. . . .. .. . ...
EA . .4 .. .. . . . .. . . .. . . . .. .. . .. .
27 OIL I .... .... .... .... .... .... .... .... .... .... .... .... .... .... 
20 MAI T .. 6 .... .... .... .... .... .... .... . . ... ... .. . . ..-

29 MHEAT . -... .. .. . . . .. . . . .. .. . ... .. . . ..
. .. .6 . . . . . .. .. . . .. . . . . . . . .

30 MAIZR - . . . . . . . . . . . .. .. . . . .
- . . ..---. . . .. .. . . .. .. . . .. .. . .
 
31 HURPR .. . . .. .. . . .. . .. .. .. . . . . . .. . .. . .. .. .. .
. . . . . .. . . .. . . . .. . . .. .... .
32 NHETR- ---------------------------------------------------.. 
33SUCR .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... 
34 GRAflR --- -- --- -- --- -- --- --- -- --- -- --- -- --- -
35 PRICE 4.4 -1.04 7 1.2 -.002 -.002 -.002 -.002 -.002 -.002 -.002 -.002 -.002 -.052 -.002 

Continued.. .
 

'PRICE,1 the Objective Function, isinRs hillions. 

Positive RHO Values Denote (=Restriction, Otherwise,)= Conditions Apply.
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lb1 i ~ 20 21 22 23 24 

. ---3d W ---- 67344t2 fEf1 -----. 

3 !NL 4 
4 W.) 6 23.2 1~ 

tg7 IQ, 3.4 ---. 

"
9 'L --- 2o' I ....2.. 0 .9 

11110 (2tTL 4b. 1 14,6 1,J wj II 
5
12 ENOL "- -" 23 3.7 102 ... 

12 DIL -1 - 3. 13 -- 1 -----

14 .	 1 1 1 
15 PARA I. I 

17 .. . . ....... 

i78fNIN I ---- ----- I .... .. 

19 JUAI .. I ---- ---- I 

6734A] 

~ 67344 

12 6734t 

45 6W44
 
671
--....... 


-- 67-1 

.... 736
 
---- 73.6 

736
 
... /
 
- 336 

21N52OSENA 
.----

i 
1 ---
I---- I 

----
-

1
1I 

736
M 

22~T ---- 1 .5 1 1'- 1 736 
23 WA ---- --- I I I I -- -- 73 

1 E A ----..... I I I I1--.....3 6 
2 FUPA ....1.2 -.09 -1.6 -5.2 -. 25 -1.9 -2.6 0 
26 EA ----------. 13 --------------.14 -.36 	 0 

27 OIL ---------- 21 --------------.18 -.08 	 0
 
0
28 IMUT ------.67 ------------------------
029 WTAT ----------------. 

NO WAIN ---- 1---- ---- -- ------ ---- ---- 3 
31 rm ----- I.----.----- --	 5 

32 N1ETR- ---- ---- - ----- ---- -- -317 
13 SWfA ................ -1 	 -200
 

S5 PRICE -.002 .0955.,0552 .0445 .2912 .0497 .1249 .0638
 

'PRICE1' the objective functiin, isinRS Hillions.
 

Positive MIS Values Denote (mRestrictions, Gtkertii l)= Conditions Apply.
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----------------

- --- 

-- -- -- -- ---

- --- -- -- -- -- --

! 2 3 4 5 6 7 9 iO H 12 ,43 'Il 15 
UIL WEK F6111u11LK J,"N FN W~ - PAIYN J,10 XJ iK",IN fgyAXM ;Ml 

2 JIML ".. . . . . ... ... -! ... . . . . . ... .. .... . . . . .14E- ---- ---- ---
5 MYIL .. ... 
 --- ... 

II ............ .. ..............--- ....... 

. ... .. ... ... .. .... ... ...----... 


16WiR --


7 :iwn -.. . .... .
 

Il .........................-
- -..................
 

10& -- -- ---- ---- ----- -- - -- ---

210 9 1 - - -- - - --- - - - - - - -- - - - - - -- - -- - 16 A ---- -- .-...---- -4 .... ....
 

26 KEtAIL ... .-1. .. . . ..4 . . . . ... . . .. . . - -. - - - . ... -..... .

13 XOTA -~--- 

25 0- - - -- - - ---- ----

2711Y ----- -- - -- -- -- -- --
32 INCUR1----...--- ..---. ..-.--.----..---.-....... ........ ....... 

20 AW --- --- - -- --- - - - - - - - - - - - - - - - - - - -- - -

l!JC ,t hi...0 j ciC ..i .. .. ... . . . ... .. . . .. . . ...u c i n,. . R . . . ... .17 2 CHL----. ........ .............. .. .... ........ ....... 
so DEN .... . .. .. ... . .. ... .... ... . .. .. . .... .... ... . . ... 

.... ...
 

M A- -- - - -- - -- - 3 ~ - - - - - - -- - - - -- - - - -- --- - 39 MIE ... ..... . . 00 . 00 . 00 . 00 . 0 . 002..... 00 . 0 . 00 . 002...H ---- ----.......... i ..
soi t --- u- ---------..... t--i-)--------.... 

2231ntW:IN~liee ......... ...... ...... . ..... . ............... . ............ ..... ..... ......... . .
... . . . 65. . . . . . .
27 Lf I* --- -- -- -- -

23PICE ..... .. ... ... i...i. N. ........ ..h t. 
 ... ..... ... ....... 
Po it S Valus..... .... .... o . . . .1£ v .... ......... ...........s Apl.. . . . .29 FJ1I T04i 1--. - * --- - --- ---2 --- --- ---- -----02h -- ---- -00 - 2 - 2 - 2 

. .. t . . . . . . .
21 ..F I .. .. .. . .. .. . . . . . . . . . . .
 



---- ---- ---- 

I.A. 17 Ii 19 20 2i Z! 23 24 25 2Il 27 26 

1 JAW,--- ---- 2.--.-------- ;1 - 11022 J4 " 22.7 6 It ....... 31 111i0224.. 4.4, .8 ... ... ... ---

2 JW4L 
 . .. -- , - 9 6.5 -'-. .. ..... ... ....---- 1110224 
3 .......---- 113 7..... ----- . . . --. 37-- -35 1110224 

. S .. 25 1 lit024q 2-L 52.7 .... . 10W 4,-5'.IMWL .. . .. ... 19' 2 4.5 .... ... 8O4 .... 19 1..J1022 

7 Jtil.M ---- ...- .. SS 2.1 "W....+ 6+3+.. 35 1110224 
; . . V.. I 40,5 ----4 . 2 ----... --- " ...--- . 6,9 is 13102254 

17SUL 2.S 1.5 .... 3 3.4 40 12,8 6.9 2 12 11102-4 
10 OUTL 3,P. 2.1 15 5.1 ----43.t 5,7 12 42 1110224
 

)
lZ +'L... 25 14,6 Ix+1 , 55.4 47.2 19 - - 1110224
 

12 iYC -1 ---- I M. 85 2 ----- 23.6 20.1 28 1110224 
13 IA ...- - -...---- ---- ---- I ---- 22150 

1... ...... 1---- ---- ------ 1 22150 
. 1 I0.i 5 . 1 22150 

!11204---- ---- ---------- I 
---- ---- 1I 22150 
ISJNA I~ ---- ---- ----------- I I ------ 22150 

19MULA ---- I -- --- 1---- ------ I 1-- 1I 22150 
20 0611 -1-- 1 ---- --- ------ I I 1 1 22150 
21 EPA 1. .2 1 .2---- I I 1 .1 1 22150 
22 OCTA ---- 1 1 1 .6---- I 1 1 1 22150 
23 NOVA ---- I I I I I ---- 1 I - 22150 
24 ECA -------- I I 1 I-------- .85 1 1 - 22150 
25 FRA ----- 1.1 -.1 -1.0 -5 -.3 -1.9 -1.9 -2.7 -3 -3.1 -2.6 0 
26 r$EAL ----------.149 ------------. 136 -.1-36-.21 --------. 357 0 
27 OIL ----------.243 -------- -- .---4!75 -.028 ---------.079 0
 
20 MAIZT ------ 56 .---------------------------------------- 0
 
29 HEAT -------------- ---- ---- -------------------------
 0

30 MAl -- I----------------------------------------
 1220
 
31 ,URPR -------- I-----------------------------------

32 IKHETR --------.----- -1 ..--- -----.---- -9920 

543 

33 SUMCR ------------------ 1------------ ---------------- 1642 
34 GRAR ----.-.--.-.........---- 1------------------------
 -526
 
35 COT, ----.----..---..---.-.--.--.- . . ---1-------- ----- - 3662
 
36 LINT ----------------------------------.127 -------------
 -I
C---------7 -------------------------------..... . --..... 091 
38 BERR .----.------------------------------------ 1
'9PRICE -.002 .0599 .0649 .0711 .3.089 .068 --. .061 

00 
.1249 .1249 .0272 014 


'PRICE,' the Objective Function, isin Rs Hillions,
 
Positive IIS Values Denote <= Restrictions, Otherwise,)= Conditions Apply.
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--- ------ --

-- -- ----- 

-- - - - -- -- - - -- - -- - - - - -- -- -- - -
- -- -- --- - -- - - - -- -- -- --

-- - -- -- - -- -- - - - -- - - - -- - --
- - -

-- -- -- -- -- -- -- -- -- -- -- -- --

- - - - -

_ -A{ 7. i 9, i 1 1 .12 Ba 4 15 
JUI ,JLB AUSHSIP OCTH 110i.1OIL MAL POUL HIIK JAI I |1011MH PPH MH 

5 F M. .. ... ... .. . .. ... ---... .... .... . .. --- .. ... .. . .. 
.. . ... .. ... . ..4L( PTIL------- ---... .. . .. --- ----.. 1000 Ft--- ..... 

-------- -- -- -- -- -- -- ------ . - -
bNL . .. .. --. .. . . . -----------... .-..... . ... ..... ....----

- - --- . . . . . . .. . . -- . . . . . . . . 5 UL . . . -. . -- ..--.--.. -.-. . -.--. ---. .. . . . - -- 

. . ---- ..-... -- --.........
"I.CL .. . . .. ... . -- .. ... . ..... . .. -- -- - -....------ .. --


7 JL 

a4AWL ---------------- ............ .........
 

. . -- . . --- --.. 
---. .---. .---..--. --. -- -- --.-.--. .... .---.... ..-

-I - . . . . .- - - - --.- --" 
22 U.PIA ----. -. -.----. -.-. --.- .---. 
19L A -.....---....... .... ...... .... .... .... ..... .... .... .... .... 


20 AME -----...... ............. ............. ..... ........................
 

---.-. --.-.
27 ham ---.- --.-.--.-. --.-. --.-.--.-.--. -.---.-. --.-. ...--.-. --.. 


-
29 HHEAT --- --- 6 ---- - - -- - - - - - - - - - - - - - - - - 

30 HAIM - - - 
31 NU1RPA -- -- -- -- 

32 WFTR --- -- - - - --- -
-
33 SUGCI - - - - -- - - - - - - -- -- -- - - - - - -- 

34 6MR~ --------
35 COTR --------- ------------------------ L----- ----- -- --- -

37 RICR ---- - - - - - - - -7- - - - - - - - -- - - - - 

39 PRICE 4.4 -1.04 7 1.2 -.002 -.002 -.002 -.002 -.002 -.002 -.002 -.002 -.002 -.002 -.002
 

Continued. .. 

'PRICE,' the Objctive functionj is in Rs hlillions.
 
Positive RHS Values Denote (=Restrictions, Otherwise,> Conditions Appl.y.
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-------- 

fcuntinuid)
 

16 17 1 19 20 21 22 23 24 25 26 27 
-*E- GP.M RICE SUXF SAFFNZ , ION' SWJC COITT eERS RHS ------ M1100 -........... ..........-- ACRES........... ..
 

I L ------- 20.6 .2 86 1.7 ------- 2. - 5S..373690 
2FEI. -........ 3"2 --- "13.a 85 ---- 22 .... 2 373690
 

........ 16.4 22
3 L 1,5 94 22 - .... 3 373690 
4APR ........... 
 147 44 4 14.5 3.4 16 4 3736t0 
EAYL1 .... 1.5 ---- 19.2 3.2 ---- 3 ---- 3013.9. 17.. 373690
 .
 .. 4,2. 
 7 16.9---------
 30 373690 

7 L .7--------- 37 --- 2 17.4 .... 30 ---- 373690 
8WJL-- 3 ---- ---- U --- 2 W.1-- 16--'373690 

9 EK ---- 3 GU5-- 3.2 .5 36.1 18.5 11 --6 373690
 
10 CTL ---- Z 3. .. 3.2 6 79.3 21;6 13 40 ---- 373690
 
11 VL ---- 50 1.5 10.7 $. 7 .... 23.8 17 .... 6 373690
 
12 DECL -1 -- -- 14.5 3.2 4 ---- 3,5 24 ---- 20 37A90
 
13 JANA----- -------1 I 
 I1- ---- 1-- 1 1443

.14 FE ..----.---- 1 I --------- ---- I 7443 
15 M4 ----.... .85 1 1 5.---- i --- 1 7443 
16 APRA .25 1 --- .55 .1 1 ... 1 7443
 
17 HYA ....,25 --------- I ---- 1 .9 .2 ---- 1 7443
 
10 411M ---- 75 -------- I ---- I I---------.5 7443
 
19 JU. ---- I-------- ---- I ----
I 1 I ---- 7443 

---- .. I I
20 AL ---- I ----. ----. ----.. 74 3 

21 SEPA ---- 1 .2---- ---- 1 1 .6 1 ---- 7443 
22 OCTA --- I .---- 1 .6 1 1 1 1 ---- 7443 
23 NOVA ---- .5 1 1 1 ---- I I1 ---- .5 7443
 
24 DECA -------- -1 1 1 ---- I I ---- 7443
1 1 

25 FOA ------.62 -.093 -1.7 -5.56 -.336 -2.5 -3.16 -4.2 -1.87 -.. 0 
26 KEA -- ---- 19..-------------.264 ---------.159 -.146 0
 
27 OIL ------.
 072 

28 HAUT -----. 262 ------------------------------------


- 243 -------------.035 ---------.204 -. 0
 
0 

29 YHEAT .--------------.----------------------------763 
30 HIZR ---- I .------------. .- - - ---- ----- 263

0 

31 HURPR ----.----- -------------------------------- 249 
32 YHETR -------------- 1-------- -------------------- -2146 
33 SUCR ---------------- -1------------------------ 228 
34 RAN ----.-------------------------- ------------ -780
 
35 COTR -----------------------
 1 ---------------- 1256
 
36 LINT --------------------------.161 ----------------
 -1
 
37 RICR ---------------------------- -1-
--------- 2157

38 BERR .--------------------------------
 I 102T

39 PRICE -.002 .0107 .0662 .0812 .2593 .994 -.
.1.0226 016 .1462 .0362
 

'PRICEt' the Objective Function, isinRa Millions.
 
Positive RHS Valou; Denote <= flestrictions, Otherise,)= Conditions Apply.
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.t of U.M at Kai.'__ .3/....3 

CW value at U.S. *240/fIT 300 

2 percent import litnc- -*P for C&F value 

1 parcnt landing chargew on C&F 40 

I parcernt insurance o CF + landing chargs 30 

10 percent duty on CFIL 312 

10 parcent sales ta, on duty paid value. 331 

5 pow-cent surcharge on C&F value 150 

Clearing and forwarding charges 13 

St-vedori ng 65 

Empty bags (16 bags/ton at Rs 9/bag) 144 

Bagging labor 16 

Transportation--dock to warehenise 46 

Warehous offloading and s'tacking labor 22 

Mi scel lane.us expenes 15 

Handling .hrinkag (.5 percent) 21 

LQ~I-ouj ~ -vt 425 
(U.S. $340)
 

Up-country truicking (10 tons/truck)
Karachi -Hazaa 640
 

Lahore-Haz ara 250
 
._r j"_-L-,hr 400_ 

India baggd moal C&F value is esimtd to be U.S, I235 (Rs 
2938). India mezl Krcld sav Rs 144 (bag cast) and bagging labor 
cos.t Estiratd Tdndi. in-country cost is Rs 4022 (U.0. $322). 

Data are courtesty of Arbor Are/Pak Goya Feds Ltd. 
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YWTRODUCTI
 

The current rapid increase in Pakistani imported ediblc oil 
demand is- prirarily due to inappropriate pricing policy. The 
primary objez:tive of this pape- is to advan :e in alternative 
prcring policy and :-Zimiulate sonde of its critical attributes that 
will be of interest to policy makers. 

The first section describes the tjor edible oils pricinq and 
marketing problems. Thri second secticn preW)Iints an trnative
 
edible oils pricing policy and discusseS its pCtential Cwntr-ibu-
tion to easing the Lurrent severe drain on Pakistap'_s foreign 
exchange account. The third section prerients a simulation model 
demonstrating and analyzing the alternative policy. The foourth 
section presents the model 's rezults and eva1luates their implica
tions for future edible oilseed development programs ii Pakistan. 

It is important to note that e=onomic policies attempt to resolve 
conflicts between two or more f-actions within a ciety. The 
operation,. policies are often the result of considerable pragma
tism and consensus methods of decision making. Tnese aspects of 
policy evolution are immensely useful approaches and can be even 
more fruitful when combine with systematic siMulations of policy
changes. The results of the foll qinE a21 i',:fs should nnt be 
interpreted as the definitive solution to a very ferious problem.
REther, the findings should be tested with comrion sense in the 
policy arena and used or modified as nece;sary to contribute to
 
an improved edible oils policy. 

THE POLICY PROBLEM
 

The edible oils complex presents cne of thL most serious economic
 
problems facing the GOP because it constitutes one of Pakistan's
 
largest and most rapidly rising :oreign exchange costs. Since
 
the country has enough land to support substantially more oil
 
production and a deteriorating balance of payments, the failure
 
to reduce erlible oil import costs, either absolutely or as a rate
 
of growth, is an enigma.
 

International oil prices are presented lower than domestic pro
duction costs, but the government has not moved to erect effec
tive protective tariffs. The price situation is ironic because
 
the government also held farm prices low in the 1970s when inter
national oil prices were much higher than domestic ones. 
 This
 
missed opportunity has been costly because it induced massive
 
stagnation in domestic oilseed production programs and created an
 
even more inefficient oil processing sector.
 

Now, the GOP must weigh the consequences of the present policy

against dramatic initiatives to stimulate domestic production and
 
reduce the edible oil foreign exchange cost. Most of the present
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edible oils policy is now implemented by the Ghee Corporation of 
Paki tan (BCP) 1The GCP iirports most oil, buys most domfestic 
cottonseed and sunflower oil and operates an oilseed promotion 
and procurennt program. Partly because it is a government 
monopoly, GCP labor productivity is less than half that of pri
vate sector ghee plants. The GCP's main function ts industrial-
tho production of vegetable ghee--yet it also attempts to promote
 
i ncreased oilseed production. Oilseed crop yields and acreages 
remain low due to low expected farm prices which are largely the 
result of the GCP's un-eliable seed procurement practices. The 
prospects for increaisino domestic oil production are extremely 
ptor unless the GCP's monopoly position as an oilseed buyer are 
eliminated through strong compvrtition by many oilseed processors,
 
oil refiners and attendant brokers. 

Even if all ghee plants were suddenly denationalized and the GCP 
abolished, major structural problems would still restrict the 
market. During the past decade the GOP consistent,.y held vege
tabie ghee price increases below the inflation rate 
for most
 
other goods. More specifically, the vegetable ghee price has
 
been essentially constant since 1979/60. If the GOP were to have
 
allowed vegetable ghee prices to rise with the general 
 consumer
 
price index since 1979/80, the present price level would be
 
approximately Rs 14.4 per kg instead of the present price of 
 Rs
 
10.7 per kg. If vegetable ghee prices were to have risen at the
 
same rate -s the consumer price index for food during the past
 
four years, the present price would be about Rs 14.7 per kg.
 
Since vegetable ghee prices were tightly controlled throughout
 
most 
 of the last decade, the present price of vegetable gheeq
 
adjusted for inflation, would be considerably higher than Rs 15
 
per kg.
 

Another indication of serious retail market price constraints is
 
found in a comparison of vegetable ghee prices of India with
 
those of Pakistan. Recent prices ir in'ia have been reported
 
between Rs (Pakistan) 15 and 18 per kg. This striking price
 
disparity between neighboring countries raises the strong possi
bility of smugglers exporting relative'y cheap Pakistani oil to
 
India at considerable profit. It also could be argued that
 
Pakistani consumers enjoy considerable price benefits compared
 
with those in India; but conversely, Pakistan's farmers are
 
distinctly disadvantaged (discouraged) in oilseed production.
 

Pakistan's economy abounds with government-induced price distor
tions in all sectors, so any discussion of oilseed comparative
 
advantage will be complicated by these incalculable distortions.
 
The GOP has made increased wheat production one of its highest
 
agricultural priorities; yet a simple U.S.-Pakistan comparison of
 
wheat and sunflower yields raises a few doubts about the efficacy
 
of that policy.
 

Assuming typical wheat and sunflower yields per acre of 1091 kg
 
and 500 kg, respectivelyp in the U.S., and 681 kg and 270 kg in
 
Punjab Province, the U.S. has an absolute advantage in both wheat
 
and sunflower production but a comparative advantage in sunflower
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production. This is bes-ause one acre in the U.S will produce 85 
percenL more sunflower seed but only 60 percent more wheat than 
ae acre in Pakistan. The assumed Pak).stani yields represent 
extraordinary government support for wheat and virtually no 
support for sunflower. If the SOP only were to adopt a pnlicy to 
remove oilseed marketing barriers and allow edible ail prices to 
float toward the border price ieliminating sunflower subsidies), 
the Punjab sunflower yield would rise to at least 449 kg and the 
U.S. 	comparative advantage would switch to wheat. The U.S. would 
produce 60 percent more wheat per acre, but only 11 percent more
 
sunflower seed per acre.
 

AN ALTERNATIVE EDIBLE OILS PRICING POLICY
 

The large foreign exchange costs of imported oil can be reduced
 
significantly by implementing the following policy:
 

1. 	 The retail price of vegetable ghee should be allowed to
 
immediately float upward to Rs 15 per kg and thereafter
 
move in concert with the fundamental market forces of
 
supply and demand.
 

2. 	 Any GOP agency or any private firm should be free to
 
import oil and sell it to any domestic refinery at a
 
uniform price.
 

3. 	 Any firm desiring to crush oilseeds, refine oilseeds
 
refine oil, or broker these products should be free to
 
do so without the restrictions of regulations designed
 
to encourage monopoly and/or monopsony conlitions.
 

4. 	 All oil importers should sell their oil to refiners at
 
a price that is the new retail vegetable ghee price (at
 
least Rs 15 per kg on a 16 kg can basis), minus the sum
 
of the current vegetable ghee processing margin
 
(approximately Rs 3.4 per kg), a vegetable ghee tax
 
(12.5 percent of the retail vegetable ghee price) and a
 
normal importer's margin. The difference between the
 
importer's selling and purchasing prices should be
 
taxed as an import tariff.
 

5. 	 The GOP would maintain the current domestic crude oil
 
price of Rs 250 per maund (Rs 6.7 per kg) as a support
 
floor price, but refiners would be allowed to purchase
 
domestic oil at any higher price that permitted a
 
reasonable return at the retail vegetable ghee price.
 

6. 	 Liquid cooking oil prices would be free to float up to
 
the retail vegetable ghee price. Its lower margin (Rs
 
2.4 per kg) and the vegetable ghee tax would allow
 
cooking oil prices to rise to no higher than Rs 12.1
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whi le about Rs 2 xioe tho preact cocking nil price. 

A 9 olation mode! hmat* bfwi dircinne lt ft-crib zoc, of the 
major cms quencan of retructuring ths Pakistni wdblo ails 
market., The aicdal inclua thn llmvingi~* 

ciLrtj- tial d oa titret o hirndvr.vtbl 

l o: vehle dnd 
thbm oil dolnd -0.v, cfio rl4ty li l£ad 

3. 	 Th* pice ntici ai3 m h indutrial 
il nd w+,6 of 

4. 	 Then iuprov d pr ci ng pChli y i ii 3.4 l .vkgfuturm 
do4i tnc oil bovdugetn i p.art n y in punlor 

vegetable ghea price will b G.5. 

3. 	 Tho ipriove lpicing policy will induCe incma ud labcr 
productivity in the oils0ed pthessing and edible oil 

6. 	 ImpTheid oil requircn will ba the diferenca 
between totl oil constption and ot l dm ti c 
produc gi c w 

7. 	 The irovdgn pchange cost ill bu R 5e00 pr mtric 
tr ofi ois oored 	 an
 

OP 'e:ollmc differncc the 
board pric and the ipo ' al price as an enwema 

8. 	 Th il wht beewen ship

tax. 

9. 	 Any change in the presaent retail price of vegetable 
ghme (in respons to m change in the import oil cost to 
refiners) would cau92 instantaneous changes throughout 
the edible oil ccaplex according to the above 
assumpti ons. 
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S31MLATI ODE~)L REULTZ,3 

Two simulations are prepnted in this paper, although many other 
possible modifications may be demonstrated. Table 1 presents the 
hypothetical effects of raising the retail vegetable ghe price 
higher than the presmnt price of Rs 10.7 per kg. The simulated 
-esults for all altarnative prices are based on respective 

differentials between the "ne'" price and the "NO" situation 
represented by the assumed vaues of the first column. In the 
"NOW" situation$ the SCP production coati are e!!Limated to be Rs 
11.4 per kg of vegetable gh-. 

At all alterntive vegatable ghep prices the model assumas vigor
ous competition between the GCP and many other oil processors, 
eliminating the need for the present GCP subsidies. The model's 
simulation results are therefore linear in production and con
sumptinon for a13 prices above Rs 10.7. The discontinuity between 
Rs 10.7 and Rs 11 is due to the present subsidy requirement 
because the rEtail price is set toe low. 

The model predicts that. a 40 percent increase in the retail price
 
of vegetable ghee to Rs 15 per kg during 1982/83 would have led
 
to:
 

a 6 percent decrease in total oil consumptiong
 

a 16 percent decrease ir vegetable ghee consumption;
 

a 61 percent increase in cooking oil consumption;
 

a 60 percent increase in domestic oil production
 

a 19 percent increar in oilseed cake/meal production;
 

a 16 percent increase in oilseed crop land;
 

a 6 percent increase in edible oils labor requirements;
 

a 41 percent decrease in both imported oil requirements
 
and foreign exchange costs;
 

a 66 percent increase in net farm income from oilseeds;
 
and
 

a 43 percent increase in GOP revenues directly from the
 
edible oil sector.
 

Graphs of the effects of alternative import oil costs on consump
tion, production, foreign exchange cost and edible oil sector
 
revenue are presnted in Figures 1-4, respectively. These
 
results portray dramatic changes in the edible nil %ector that
 
would have occurred if the imported price of oil had been raised
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Retail obe (11!/Kq 10.7 -11- -12- -13. -14- -I5--14---17-- -6j.--19-- 2(,- -21-- 21.07 

hport cil sale prire (sIfl)T 6700 6225 7100 775 .7009725 10600 11475 MM5 132 11 1475 15053 

rMtal cowmzptioa (1,000 KT) 
VYE. consumptipn ;41000 ") 
C.O. cntASuMPUon (1,000 ID 
0.Cunsuoption (1,000 fiTj 

MS 
68? 
112 
60 

857 
681 
117 
59 

045 
656 
132 
57 

833 
630 
140 
53 

824 
604 
164 
53 

38 
370 
160 
50 

796 
322 
195 
40 

7PA 
527 
211 

45 

771 
501 
227 
44 

759 
475 
242 
41 

747 
449 
2M8 
39 

134 
424 
274 
37 

734 
422 
275 
37 

Oil produLtirn (1000 NY) 299 312 353 395 437 479 521 5a C5 647 669 731 734 

Oilseed teal and We (1,000 (f) 734 Y44 776 607 841 874 907 939 972 1004 1037 1069 1072 

Hillien hectares 0 crop land 2.67 2.70 2.80 2.89 2.9' 3.09 3.18 3.28 3.38 3.47 3.57 3.67 3.67 

Labor (1,000 an years) 544 524 537 549 562 574, 587 00 612 62'S 637 650 651 

Imported oil (19000HT) 562 546 492 437 303 329 275 220 164 112 58 4 0 

Foreign exchange cost 2846 2783 250".1230 1954 1677 
Iili 
1401 

,on
1124 848 571 293 10 

Net fare incue 1943 2032 2331 2629 2928 3227 3525 3024 4122 4421 4720 5018 5038 

Total Gr? rew : 
Ecise tax ca ghee 

1821 
922 

1551 
937 

1966 2281 2494 2605 
983 1023 1057 1084 

2616 
1105 

2525 
1119 

2332 
1127 

2039 
1129 

1644 
1124 

"'40 
' 

Al1 
1111 

983 257_437 521 1511 140.1 1205 9W30 1 33 0 

NOTES: 

(a) Tot ls xzy not sus due to rrunding. 
b) Retail V.setab! 9hcOis based on a 16 kg can.
(c)"Jc e! ail sie priceo is Price set hy the W' phich all isporters charge to all doestic rWitneries.(d) The support pric, for denetic oil is assuzed to be Ps 61700/1T (Rs 250/mun '" 
(e ".G. isvaogtab1e QrIep. 
(4i DCA is coakiiq oil, 
(g) 01.1 is iveiustrial. 
(h) Mditionol drstic oil productinm beyond '11" situation is in sunfloewr equivalents.
() 'Foreign exchange cot' assuzes all imparted oil is paid in hard curromcy.
(j) "Ret farp incosme issztisatd returns to land, labor, capital ad manapemnt from oilseed production.
Wk} 'Excis2 tan mi ghee is12.5 percent of retail ghee price.
(1) 001 oil itport net revenue' is difference beituse "!aport oil price' and assumed border price of 

Rs 51100M.l 
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Simulated Total Oil Canuupton 1982/83 

600-
815,00 

78500.

770.00 -.. .... 

740.00 7 

725.00 

6280.00 7080.00 79, 1.00 840.00 9720.00 1060.00 1140.00 10.00 13240.00 14120.00 500.00 

bpo1td OUGCOWto All Raffi~ice (M~iF 

Figure 2 
8imwlatetd Oil Prod1ucrion 1982/83 

75.00 "

6 0.00 "

615.00 - ____ 

570.00 -

Dom.ttOil 
pmoduc0)n1looo Nn) 525.00 

I 

480.00 

435.00 - - - _ _ 

390.00 -

345.00 -

6200.00 t080.o0 760.00 8840.00 9720.00 10600.00 11480.00 12360.00 13240.00 14120.00 15000.00 

WgmporW OH Co toANAsflnedu (R" 
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Flqqpro 

111o.00 

I70.40-

= I.®w -

1030.00 

290.00 -

__[.00 _ 
00.00 7M.00 

-

_ 

_ 
7M.00 

-

K-
8840.00 9720.00 10600.00 

I:ar'd MOi1C t1 All Re 

11480.00 

s (RAiM 

123600 124-.C4 14120.00 15000.00 

2M5.00 

2495.00 __ -V--

Figure 4 

-i1 
120.00 -- -___ 

1720.00 -____ -

1255.001_ _ _ _F- ____ _ _ _ _ ____ ________ 

62004' 7080.00 7960.00 8840.00 9720.00 10600.00 114830.00 ifI-M.00 13240.00 14120.00 15000.00 

ImporW' 01l Cast to Plt RelinarlN (RS/MT) 
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to approximately Rs 9s725 pm- imtric ton Nhich would have in
duced a retail vegetable ghee price ofE about Rs 15 per kg.
hibmver, this emdel has a nuirber of limitatinns that should be 
recognized. First,,, a 6O percent increase in doestic oil produc
tion is quite plausiblev but it would requira up to three, years
ior the agricultural sector-to restructure itself in response to 
the new pricing policy. Farm production re-ponse mould quickly 
move toward the rzodel 's predicted prodiuction lovel ifter the 
first year as the effects of the farmer learning curve.s begin to 
accumulate,, During this three-year djjustuent process consumer 
real income would increase and ti reforc raise rnSumlptiCn !Evelg
sli htly above the model~s predictud levels. 

The assumptions about the shift toward increasing the coking oil 
proportias, of edible ailn consumption are probably aonservativr . 
Since the medel does not specify cooking oil pricss it presumes
that cooking oil prices wuld laq behind vegstable ghee price 
increases. If consumers were to shift toward cooking oil at a
 
greater rate, there would be 1nss pressure on vegetable ghee
demand to push its price to Rs 15 and pronortiorately greater
incentives for increased domestic oil prordc c:ion. 

Finally, if the retail vegetable ghee price actually were to rise 
to the vicinity of it.s estimated real/border price (Rs 15) in 
1982/e3l the current inflation rate of 6.3 percent would drive 
the price to about Rs 16 in 1985/36. 

If the G0P were to make no policy changes during the next three 
years, 
i entn 
that 

it would face a truly desperate situation. 
a simulation in the same context as that 
"NOW" is 1985/86 and consumption has risen 

Table 
af Table L, 

by 10.9 

2 pre
eixcept 

percent 
per annum since 1982/83 while the retail vegetable ghee price har 
remained at Rs 10.7 per kq and domestic oil production has risen
 
by only 2.6 percent per annum since 1902/83. The same evalua
tions can be made on Table 2,, e;:cept that the estimated 
real/border price of vegetable .hea has risen to Rs 10. 

A layout of the simulationi model as a spreadsheet was prepared 
with the nd crocmputer software package, Sapercalc, and is on 
file with tSAID/ARD/Pakistan. The spreadsheet model can de used 
for further testing of alternative policies and econometric
 
assumptions.
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TAKE 2
 

°
Retaii 9hee Qs/Kpg 10,7 -II--12--15;- -14- -i5 o- .. 9-- -2.. --16---1 -IS- 26.4 

Impivt nil Sale prira (MI1?) 670f 6225 7100 7975 6800 9725 10600 11475 12U5 !2M 14100 14975 17976 

Total consueptiml (1,000 OD 1175 1170 1153 115 112 110 1063l1069 105* 10536 1019 1002 945 
Y9. La suqV;Mn 1000 HD 540 92-? 959 70 119 61389,1. 9J24 754 93. 608 570 458
 
C.. cousnption (1,000 H) 13 159 10.1202 224 245 267 200 
 310 331 352 374 447
 
tIH.con uption '11000 4T) 
 62 81 70 75 72 69 66 63 60 57 53 50 40 

11il producti (1UM 1T) 323 337 .382 427 472 510 563 601 654 699 744 7 9 945
 

0ilseed Mal and cake 11,0D HU 002 83 88 1i3910 q53 988 1024 1055 1094 1129 
 1164 1205
 

hilli- hetares o4 crap land 
 2.01 2.91 3.02 3.12 3,23 3.33 3.44 3.54 3.64 5.75 3.35 3.16 4.32
 

LWor U760 wn years) 
 594 567 580 59 607 621 635 648 662 675 689 702 749
 

lopred Dii (1,000 HD1) 952 033 771 707 647 55 523 461 
 399 337 275 213 0
 

-------------------------------- Hillioan RS -------------------------------
Foreign e.charnie cost 4345 4250 3934 3618 3301 2985 2668 2352 2036 17l9 1403 10B 9
 

i&t farm incowe 
 2095 2192 2515 2837 3160 3462 3 05 4128 4450 4773 5095 5410 6524 

Total W revenue 2620 2216 2804 3435 669 4106 4M5 4467 4431 4279 468 3621 1391 
Eicis. tax on ghee 1257 1270 141 i96 1442 1479 1508 1527 1538 1540 1533 1517 1397 

il imort nptrenu 1363 938 1543 2039 2427 2079 29 427.707392475 2104 0 

(a)Totals Fa'/ not sun due to rounding.
 
(i Retaii vegetable ghee isbased on a 16 kg can.
 
(c)alap-t oil sale pric&e 
i5price set by the GOP ohich all importers charge to all domestic refineries.
 
d)Th s:,,.
irt prie for .d estic oil isassuied to be fls6,700/fl (Rs 250/maund). 

We %W 1 Vegetable ghae. 
) ICAO, ifctA)iq oil. 

(g)11I1. is industrial. 
(h)t(.iUiTiil d'x 5tic oil production beyond 'NOR' situation isinsunflogLer equivalents.
 
Q1) "Fa'eig ei-ei cost' assunes all imported oil ispaid inhird currency.
ao 

(j)'%tfaro invo: " isesticated returns to land, labor, capital and aanageoent froa oilsued production.
 
(W Exci e taE on qhbe' is12.5 percent of retail ghev price.
 
l) rGOP oil i~port net reenue' isdifference botteen 'import oil price' and assuced border price of
 

Rs 5 1 0/T.,
 

580
 



AEIMLTR4L PWjEjK 

A CAE STAW IN AJIBMINE IW WfG 

Stevn f. Tr~m

jricultural Econamistt Consultant 

and~ 

Larry C. I*rrgan
 

Eccoaretr icima, Cnnsu1 tant
 

21 September 1983 

581
 



1. INTRCD4JTINJ 

A. FHakating Ccintraintn in Agriculture 

1.1 Pakistan's agrultural dmvlpwimnt in~ ha.red by 
n-ious markEtIng invf(ic:iancis. iaovernment price controls and 
subsidy schemes have led t distortions in the pricing of 

foodstuffs. The mechanisms that link f'arm production to final 
cwnsumer food demand continUe tO pOse orne of the major con

straints to improved agricultur-al ierf'ancm. 

1.2 Extreme price variab-,Lity dincourages farwors f rom 
taking the necessary risks to adipt vut-, tteahna agiv and adjust 

their su;ply to price mmvejent in international Rrkets. Much of 

agricultural price variability is due tO wreather ,actors. Price 

instability also arises c hen marketing institutions fail to pro

vide procedures to comnsunicate efficiently with adequate price 

information or to make adequate investments in, market infrastruc

ture. 

1.3 Fakistanls farmrm and cansumevs malce production~ and 
consumption decisions that are appropriatm for thwir individual 

circumstances, but often fall short of the markets potential. 

Farmers' production decisions are generally conservative because 

they face great risks in the marketplace. Without assurance of a 

known selling price at planting time, farmerz havo little incen

tive to expand production. Harket middlzmen Also face great 

uncertainties due to wide variability in food processing losses, 

production mobility and equally great fluctuation in retail food
 

prices. 

B. Marketirg Institutions 

1.4 A wide variety of maarkating institutions %rv tho 

Pakistan farm community. These can be divided into the tradi

tional market (mandi), the unorganized market, the state sector 

and agribusiness. The traditional market is centered in regu

markets where the farmer sells his crop through a conwislated 

sion agent. The commission agent provides credit to the farmer
 

and directz the auctioning of the crops. In the unregulated
 

market, intermediaries (beaparis) buy farmers" crops and sell
 
thatthem in various markets. There is a wide range of traders 

buy directly from farmers, either before or after harvest. The 

state sector serves as a buffer to the private and unregulated 

markets by pr'curing essential commodities at fixed prices and 

stockpiling goods for use during periods of shortage. 

to
 

integrating produce
 
1.5 Pakistani agribusiness processing firms contribute 


increased market efficiency by vertically 


procurement with their plants' processing operations. When com

pany procurement agents buy produce at the farmgate, farmers have
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increased certainty about the. expected sale price and quantity.
 
Farm-to-processing plant transportation eliminates intermediate 
transpartation fromn the farm to a wholesale market and therefore 
reduces unit trarosportation costs. Farm-to-plant trantsportation 
also reduces produce waste and spoilage. Processing plants are 
operating more efficiently when they buy directly from farmers 
bacaus.e thv delivery schedules can be better cuordiniited to 
minimize ras produce inventory at the plants, yet keep thfe plant.i 
operating near their enginered capacities. These procurement 
operations also anake an impor:ant contribution to mak('t grading 
standards by signaling to all faraerv the exact raw produce 
quality standards that it enforces through its buyirg and receiv
ing agents. 

1.6 By c4parisaon to the? thour rikaing institutionsq, 
agribusinesms rpresent only a smu.ll part of the total market 
for foofdstul-.o In the ewarly 19707sg the activities of private 
agribusinesses znlmre greatly restricted under the Bhutto adminis
tration-s nationalization and lard refarm prograins. Since that 
time, there has been a partial recovery of tho private agri
business sectorp yet many of the governient marketing institu
tions created or expanded during the Bhutto period remain in 
operati on. 

C. The Innovatimn and Di44u.ion F AgricRt l Tuchnology 

1.7 One of the main prorequisites of rapid innovation and 
diffusion of ncz tochnology is - oarkating system thCnt clears 
information efficiantly and provides producers with a tense of 
security that encourages rki-taking. The conventional innova
tion and diflasion taodeI predicts individual and group adoption 
of new technologies as an S-shaped function of time. In the 
early stages of innovationg the most progressive farmers experi
ment with a new technology and make the modificatiens necessary 
to realize a profit. Less progressive farmaers watch their pro
gressive neighbors' results and quickly follow with their own 
cautious experiments once they have evidence that other farmers 
have been successful. In the late stages of 'the adoption pro
cess, the least progressive, more risk adverse farmiers begin 
adopting the ne technology after most of their neighbors have 
become adopters.
 

1.0 Sevnral Pakistan agribusiness firms have ieplemented a 
contracting arrangement with farmers that offers hape of improv
ing the environment fcpr innovation and di-fusion of new technolo
gies. These firms issue written contracts that guarantee to 
purchase farmers' production urder conditions that offer in
creased income security. The contracts appear to improve market
 

stability and therefore add to the inducements necessary to
 
attract farmers to newi technologies. As a study of institutional 
innovation, these production contracting operations offer an
 
example of a technology transfer and support. 
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D. jectivis oV this Study 

1.9 This study ums dusigni to asss thq., contributions of 
.several Pafmthn aibuness s production cotractng opera
tions to impravd apgricultu -;l markating pe-for-ance and indured 
a~jri cultural Ai nvation. Speci f ic cobjtscti ves w'ere'. 

1. 	 D)escribe and cnp ip slerted at;ribusiness production 
contractingj opertics. 

2. 	 Aissess the~ impact oi selst -LI agrihLIsinesses on farm 
innovati on. 

3. 	 Ases. the applicability of the agribusin-.ss model to 
the Pakiztan edible oil svtors,, 

4. 	 Assess the implicatios of prcaduc-'ion contracts for 
donor assAirtance to Pakistan. 

11. 	 SMRJEY rTHOOOLOGY 

2.1 In Auguat and %3pte±mberof 1933v a :-urvey was conducted 
of inur leadig .gribuiess firns aivd eigh0y-onv cultivators who 
supply produc, to two , f these firms. The companies under inves
tigation wer. nelected ar the basis of their reputation as an 
industry leader- and as a progr-essive innovator in the agribusi
ness field. The four comparnies selected are: (1) Rafhan Maize 
Products Co., Ltd.9 (2) the Baba Farid Sugar Mills Ltd., 
(3) Nitchlls Fruit Farms Ltd. and (4) the Pakistan Tobacco 
Company Limited. Thn first three of these firms are based in the 
interior of the Punjab within the Okara arl Renala Khurd dis
tricts. The fourth firm, the Pakistan Tobacco Co., is located in 
Nowshera in the Northwest Frontier Province. All of the firnis 
selected provids marketing contracts to the growers.
 

2.2 Eighty-one farmers who sell their produce to Rafhan and 
the Baba Farid Mill were interviewed. Thirty maize growers 6ho 
had production contracts wth Rafhan Maize Products Ltd. and ten 
non-contract maize growers in the Okara region Wi re interviewed. 
Twenty fully-supervised sugarcane contractors and twenty-one non
supervised contractors who sell their produce to the Baba Farid 
Mills were interviewed. With the assistance of industry repre
sentatives, the farm households were located.* 

*Attemipts to stratify the sample by size of landholding or
 

experience with the firm proved infeasible.
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2.3 Company representatives were asked to summarize the
 
activities of their firm, focusing especially on the package of
 
support services and marketing assistance they provide to the
 
growers. This included a history of their contraLting and sup
port service experience: their credit, extensinn, marketing and
 
dispute arbitration practices and the production performance of
 
their growers. A copy of the Andustry survey questionnaire is
 
provided in Appendix 1.
 

2.4 The farmers were grouped by the level of support they
 
receive from the firm and were questioned about their production
 
practices, performance and relationship with the agre-industry.
 
The survey included questions an farm innovation, the quality and
 
utility of support services, the sources of technical information
 
to the grower, costs and returnus of the crop sold to the agri
business and the yield history of the crop. A copy of the farm
 
level questionnaire is provided in Appendix 2.
 

2.5 Although a sample survey was the method used to draw
 
information from the farm community, the primary objective of
 
this investigation is to provide a case study of four leading
 
agribusiness firms and to explore their role in agricultural
 
innovation. A sample of four firms is too small on which to draw
 
broad conclusions about the nature of the agribusiness sector in
 
Pakistan. However, it does allow for a description of the role
 
these enterprises can play in agricultural development. By
 
choosing leading representatives of the agribusiness community,
 
the performance and impact of these firms can be examined.
 

III. CASE STUDY RESULTS
 

A. Company Descriptions
 

3.1 The Rafhan Maize Products Co., Ltd., of Fainalabad,
 
initiated a maize production campaign in 1970. The company is
 
jointly held by the multinational firm CPC International and the
 
Rafhan Maize Co. With the help of CPC. Rafhan initiated a hybrid
 
seed program and catalyzed the growth of the maize industry in
 
the interior of the Punjab.
 

3.2 The Rafhan hybrid program was initiated because of the
 
failure of the Punjab Ministry of Agriculture to establish a
 
viable maize breeding program. With the assistance of CIMMYT and
 
CPC, Rafhan began a breeding program using imported USDA maize
 
lines. In the first year of its breeding program, the company
 
sought out large farmers and the military farm to try the experi
mental varieties. The first few years of the breeding program
 
were difficult as yields were irregular and because the company
 
was obliged to compensate farmers when their crop failed. After
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a 	 few years of adaptive research on farmers' fields 
the crop

yields improved. By the mid-1970vs approximately 800 farmers in
 
the region were growing maize under contract to Rafhan and many
 
more were using the improved varieties. To ensure an adequate
 
supply 
of spring maize and to promote the utilization of hybrid

seeds and improved inputs, Rafhan has continued its policy of
 
contracting with a select group of farmers. 
The maize that is
 
contracted for accounts for approximately 20 percent of Rafhan's
 
processing volume with the remainder obtained from local markets.
 

1. Alre-Inkstry Fact Sheet: 

Rafha Rize Products Co., Ltd., Faisalad, Pajab 

I. 	 Coindity procured: corn 

2. 	 Products prcacd: starch, dextrose, glucose, jellies, jams, custard and ice cream powders, gelatin,
 
corn oil, cattle and pcultry gluten feed.
 

3. lmNt cpacity: 75,000 to 80,000 tons of maize per year.
 

4. 	Costract fmmess: average 500 to 800 depending on plant requirements; they supply nearly 20 percent of
 
processing capacity.
 

5. 	Sqlprt staff: production division headed by a PhD agronomist with three MS-level agronomists in three
 
field offices, plus two seed officers.
 

6. 	Sm rt sevices: technical advice provided on all phases of cultivation for contract farmers. Hybrid
 
seed delivered to the farm; fertilizer, insecticide and herbicide supplied by company's commission agent.
 

The company advances an interest free loan to farmers for purchase of inputs. The ,:ompany rents tillage
 
equipment to the growers and conducts its own crop research trials. 
 The cost of company supplied inputs
 
isdeducted frog the grower's receipt at the time of payment.
 

7. 	Crop procuremt: the company provides free transport to the factory for full eight ton loads. The
 
ratio of the difference between a full load and the farmer's cargo hes the shippinq cost, 
 isborne by
 
the grower. The company supplies bags and pays the loading and bag-sewing charges.
 

8. 	Narketirq practices: the crop isweighed at the factory and purchase supervisors screen for moisture and
 
damage. Electronic weighing and Poisture testing isconducted and penalties are assessed 
 for extra
moisture or mold and insect damage.
 

9. 	 Payme.. procedures: Payment is made within ten days of weighing. A demand deposit is personally
 
delivered by the agronomist to the contract grower.
 

I0. Cmtractiug procedure: contracts 
are signed before planting. Price based on prevailing market rates
 
plus a Rs. 5/md premium. One guarantor required on each contract. Incases of environmental calamity,
 
repayment of loans isdeferred one season.
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3.3 Under the written crntracts, the growers are guaranteed
 
a fixed price for all the maize that is produced. The company
 
provides the farmer with seed, fertilizer and pesticide. The
 
cost of these inputs is deducted from the payment after the crop
 
is delivered to the mill. The company provides free technical
 
assistance, haulage service, packing facilities and also rents
 
tillage equipment to the growers. In return, the growers must
 
agree to use the company's hybrid seeds and apply the recommen-ded
 
amounts of fertilizer and pesticide.
 

3.4 The Rafhan plant has a capacity of 75,000 to 80,000
 
tons of maize per year and produces several corn products includ
ing starch, rlucose, vegetable oil and animal feeds. The produc
tion division of the firm is divided into three geographical
 
zones which come under the direction of an agronomist based in
 
FE-isalabad. Each zone has a field office headed by a MS-level
 
agronomist and procurement center headed by a procurement
 
officer. The ratio of contract larmers to field agronomist
 
varies from year to year but has not exceeded three hundred to
 
one. The company enforces quality standards {or moisture and
 
disease, and uses both electronic moisture testing and electronic
 
weigning facilities. Payment is made promiptly after crop
 
delivery in the form of a check or a demand deposit, and in the
 
case of the contract farmers, is delivered directly to their
 
residence.
 

3.5 The Baba Farid Sugar Mills Ltd., in Okara, is owned by
 
the FECTO group and was brought into operation in November of
 
1980. The firm was sanctioned by the GOP in 1976 and Okara was
 
chosen as the site for the mill. Previously. Okara had been a
 
major cotton producing area, but due to problems of water logging
 
and soil salinity the cropping pattern had to be changed' from
 
cotton to cane. The plant has a capacity of 400,000 tons of cane
 
per year. In 1981/1982, 32,000 metric tons were crushed and in
 
1982/1983, 240,000 tons were crushed.
 

t 
3.6 The Cane Commissioner of the Punjab has assigned the
 

Baba Farid Mills a procurement zone of 25 miles encircling Okara.
 
Within that zone all sugarcane growers are required to sell at
 
least 80 per-cent of their output to the mill and the mill is
 
requir- to buy all the cane that is produced a'. the government 
set procurement price. The Baba Farid Company contracts with
 
14,000 growers within its zone and also buys cane from an esti
mated 700 growers each year who reside outside the mill's zone.
 

3.7 Of their 14,000 contracted growers, roughly 70 percent 
produce under non-supervised conditions. These growers sign a 
procurement contract which guarantees them a fixed price for 
their produce and assigns them a delivery date for their crop. 
These contracts are signed shortly before the harvest and serve 
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to regulate the flow of crops into the mill. The growers may
 
deliver their produce to the mill or to a procurement center with
 
the company deducting a transport charge for produce haulad from
 
a procurement center to the mill.
 

11. Ago-llvstry Fat Sklet: 

Daha Farid Sua Mills, Ltd.9 Ohara, P jab 

1. 	CEmoity procwed: sugar cane 

2. 	Products produced: refined sugar, molasses, by-products
 

3. 	 Plant capacity: 400,00 HT of cane per 3eason 

4. 	Contract farmers: approximately 14,000, 30 percent fully supervised.
 

5. 	Total fawers: 14,700
 

6. Swipt staff: 10 senior staff supervise production in10 zones with a support staff of 100 technicians. 

7. 	Sqprt services: supervision/advice isoffered on cultivation practices via farm visits and village 
group meetings. Recommendations are made on seed, fertilizer, herbicide and in5ecticide use. For fully 
supervised growers, production loans are arranged through two comaercil banks and the ADOP. Plus the 
company delivers seed at the planting season. 

8. 	Crop procwment: scheduled by company field office to ensure a smooth supply of cane to the mill.
 

9. 	Narketin practices: 40 percent of farmers bring cane to purchase centers. Company charges up to
 
Rs. 1.4/md for transport to factory, depending on distance. Full price of Rs. 9.64/ed paid for factory
gate delivery and a minimum of Rs, 8.25/md paid at the purchase centers. No quality factors are
 
utilized. The cane isbought by weight and the factory isobligated to crush all cane offered by farmers
 
within their zone.
 

10. 	 Paymnt praCedure: factory weight r~reiot used to prepare bank draft. A jemand deposit issent directly
 
to the farmer's bank account.
 

I. 	Contracting procedure: Procurement .ontracts signed at least a month before harvest. Procurement price
 
isfixed by the GOP, presently at Rs. 9.64/md. Two guarantors are required for each farmer who has not
 
demonstrated reliability. Incase of crop failure due to bad weather, the banks will defer repayzent of
 
production loans, but interest continues to accumulate,
 

3.8 The sugar mill arranges credit from the Agricultural
 
Development Bank and from two commercial banks for the production
 
requirements of the fully supervised growers. The fully super
vised grower decides on an annual acreage allotment for sugar
cane, whereupon the firm arranges a loan for the recommended
 
allotment of seed, fertilizer and pesticide. For the very small
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growers, these loans are interest free. For others, the interest
 
rate is 13 percent per annum. The company has divided its pro
curement zone into ten sub-zones, each headed by a MS-level
 
agronomist or an experienced cane cultivator. Within each zone
 
there are 10 to 15 iield agents who extend technical advice to
 
the cultivators. The ratio of field agents to fully supervised
 
growers is one to thirty. Only those cultivators with more than
 
five acres of sugarcane land are eligible to be fully supervised
 
by the firm and these individuals are provided with advice on
 
all phases of cane cultivation. Credit arranged by the firm for
 
the ful'y supervised cultivators increased from a total of three
 
million rupees in 19e0/81 to seven million rupees in 1981/82 and
 
is slated to reach 12 million rupees by 1982/83.
 

3.9 The Mitchells Fruit Farms Ltd., of Renala Khurd, was
 
founded in 1920 by F.J. Mitchell. The firm was incorporated in
 
1933 and consisted of a 750 acre citrus plantation1 and a small
 
processing factory. During the 1972 Land Reform, 500 acres of
 
the company's land was confiscated. By that time, the Mitchell
 
family held only a five percent interest in the firm. Fifteen
 
percent was held by the Cadbury-Schweppes firm of Great Britain
 
and the remainder was held by a group of Pakistani shareholders.
 
Starting in 1981, the firm began to produce a variety of confec
tionary goods which by 1983 accounted for 50 percent of the gross
 
sales of the firm. In addition to the confectionary goods, the
 
firm produces 60 assorted processed fruit and vegetable items for
 
distribution through branch offices in Renala Khurd, Lahore,
 
Karachi and Rawalpindi. These include a variety of juices,
 
jellies, jams, squashes, ketchups, preserves, soup and canned
 
vegetables.
 

3.10 To supplement the produce grown on the farm, Mitchells
 
issues production contracts and purchases from several fruit and
 
vegetable markets. Thirty-five to 40 farmers are contracted each
 
year by Mitchells to supply produce and these farmers are
 
scattered throughout the Punjab and the Sind. Several of their
 
contract growers have a financial interest in the firm, The
 
contracts allow for procurement from a specified area at a fixed
 
price. The price is set to allow for a slight premium over
 
market rates. Quality specifications are detailed in the con
tract. The grower is required to cultivate the crop and deliver
 
it to Mitchells. The firm does not have a production outreach
 
program that extends beyond the boundaries of their own farm.
 
Quality standards are rigidly enforced by the firm and all pro
duce not meeting those standards is rejected.
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M. Alro-lmdstry Fict Meet: 

Nitchulls Fruit Fms Ltd., NIda Mimw, District Dva, Pinjab 

1. 	Comolities prcured: Several fruits and vegetables including oranges, limes, lemons, mangos, quavas, 
grapefruit, apricots, tomatoes, peppers, carrots, corn, peas, chillies, onions, plums. 

Products praod 


vinegar, 12 kindt of jellies and jan, ketchup, 5 types of relish, 2 types of preserves, 3 kinds of tomato
 
paste, 2 types of soup and 7 varieties of canned vegetables.
 

P, : 17 types of confectionary, 5 kinds of fruit drink, 5 kinds of fruit syrup, 2 types of
 

3. 	Pnt caaity: process 850 tons of tomatoes, 50 tons of peas, 26 tons of onions, 3 tons of chillies, 62
 
tons of sweet corn, 515 tons of oranges, 80 tons of grapefruit, 106 tons of apples, 40 tons of lemons, 14
 
tons of plens, 45 tons of guavas, 320 tons of nangos, ano 25 tons of apricots (1982 estimates).
 
Tomatoes, corn, mangoes, 10 percent of the lemons and half the oranges are grown under contract. 90
 
percent of the lemons, half the oranges and all the limes are crown on own fields. Other crops are
 
purchased from the green market5 (subzi mandi).
 

4. 	Costract faraws: 3540 throughout Punjab and Sind. 

5. 	 Supprt staff: farm production staff includes trained agronomists; do not do outreach but concentrate on 
production on Mitchells' 240 acre fruit farm. 

6. 	Swirt sevices: sgeet corn seed issupplied by the company to contractors. No other goods or services 
provided. 

7. 	Croproror at: delivery date scheduled by firm. 

8. 	 Narkitim pactices: farmer arranges delivery of crop. Crop isinspected according to standards such as 
color, ripeness, disease or others as specified in the contract. Any item not meeting the quality 
standards isrejected and either returned to thr farmer or sold on his behalf inthe local market. After 
inspection the crop isweighed and a receipt issued. 

9. 	Payvut praxtices: immediate payment at time of weighing inthe form of a bank draft or cash.
 

10. 	 Cmtractimg promffes: incitrus, quantity and price closed bids are solicited from a list of preferred
 
gro"Brs one to two months before the harvest. For vegetable production, contracts based on area
 
allotments are prepared several months before the planting season. For vegetables, a small preei[. is
 
paid over the market price, When market prices rise and are greater than the contract price,
 
renegotiation procedures are allowed. Both written and verbal contracts are used. A surety deposit is
 
required on certain advance contracts.
 

3.11 The Pakistan Tobacco Company in Nowshara, NWFP, is a
 
majority owned subsidiary of the British American Tobacco Company
 
of London. The Pakistan Tobacco Company initiated the cultiva
tion of Virginia tobaccos and the manufacture of cigarettes in
 
Pakistan. In 1948 the company started its contracting program
 
with growers on a 20 acre plantation. In 1951 the company
 
installed the country's first redrying plant in Akora Khattak and
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in 1958 a cleaning and classifying plant was installed. A more
 

modern cleaning and classifying machine was installed in 1962
 
which, in addition to increased redrying capacity, allows for a
 
processing capacity of approximately 7,000 kgs. per hour.
 

3.12 The company has been involved in the dissemination of
 
tobacco varieties throughout the Frontier and has been involved
 

in an extensive outreach and research program. At present, there
 
are three areas where the company is trying to introduce tobacco
 
cultivation. These are Mansehra, Swat and Batta Gram. In the
 
early years farmers in these regions were given free seed,
 
fertilizer and pesticide and a guaranteed market for their crop.
 

In addition, their crop was lifted at prices that would be unat
tractive to any competing firm. As the farmers became more
 
accustomed to cultivating tobacco, subsidies on fertilizer were
 
lifted, although seed and pesticide are still distributed for
 
free. In addition, the company also provided subsidies for new
 
barn construction and for the purchase of tractors. In Batta
 

Gram, tobacco .has been successfully substituted for pnppy,
 
improving both the company's market and the safety and security
 

of the region as a whole. Throughout the compan's operaLions in
 
the Punjab and NWFP, subsidies are provided for free seed and
 

limited subsidies are granted for reforestation and new barp
 

construction. Research Is conducted on new varieties, improved
 

drying techniques and better processing methods. In conjunction
 
with the Pakistan Tobacco Board, research and demonstration out
reach is conducted.
 

3.13 The company works closely with its parent corporation
 
and also with the Pakistan Tobacco Board. The parent firm, BAT,
 
has been a source of new technology, annual seed stock and train
ing facilities. The Tobacco Board has unified the marketing
 

process; arranged for major annual loans for the companies;
 
established a price floor and grower grievance committees; and
 

has established its own research and extension network. The
 

Tobacco Board, building uron the contract used by the Pakistan
 
Tobacco Company, has also mandated the use of a uniform marketing
 
contract.
 

3.14 The Pakistan Tobacco Company contracts primarily with
 
the smaller grower, reflecting the predominance of small cultiva

tors in tobacco production. In 1978, 82 percent of the growers
 
that sold tobacco to the company had one drying barn which can
 

account for an area of approximately three acres of cropland. In
 

1963, 86 percent of all the growers that sold flue-cured Virginia
 

tobacco to the company had only one barn. The tendency towards
 
greater small-holder production of tobacco is explained by the
 

high labor intensity of cultivation and the importance of utiliz

ing family labor in crop production. As labor costs are driven
 

up by out-migration and seasonal shortages, the profitability of
 

tobacco production becomes more dependent on the availability of
 

own-family labor.
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IV.. Aga-ludustry Fa-t 9.et: 

Pakistm Td rccoCa~ay, Nm a, MP 

1. 	 roewdity p'm"cvu: tobacco 

2. 	Products prdxed: cigarettes, pipe tobacco
 

3. Plot ca~dty: 7,000 kgs per hour; 1981/82 processed 13.301 WTls of toba,'co Including 9.765 NT's of
 
flue cured Virginia.
 

4. 	Coitrert futras: approximately 5,000 growers under contract and I00 to 200 not under contract.
 

5. 	upWt staff: 17 agricultural graduates and 8 pronotees directing a field staff of 50 to 60 extension
 
and procurement enployees.
 

6. 	 Gp~a't sovices: all cultivators receive free seed and a guaranteed market with Pre-specified payment 
arrangements. Inne oly opened developoent areas, cultivators receive free seed, pesticide ano fertilizer 
plus a guaranteed parket. Subsidies were also provided for the purchase of tractors and for the adoption
 
of appropriate production techniques such as topping and suckling. Company provides demonstration plots,
 
extension outreach services and a field research program. 
 Loans are now being arranged and supported by
 
the company for new shed construction. Various reforestation prograss are also underway.
 

7. 	 Crop prKS m t: under reaulatioi of the Pakistan Tobacco Board, the company specifies pwriods when the 
grower may bring bales of tobacco to the purchase center. Different grades are purchased at different
 
times, starting from the lowest to the highest grade and each faraer isonly alloWe to bring a limited
 
portion of his crop to the procurement center at one time. Cospany operates 16 buying presises.
 

8. 	 Harketial pratices: crop isNeighed and graded at the purchase center. Farser isentitled to reject 
the sale at the center and take his tobacco elsewhere. After the sale, the farmer isgiven a slip ith 
his name, weight of the produce, grade of produce, purchase price and date he can claim payment. On that 
date the farmer provides the slip at a local bank and receives a cash payment. Farmer assumes all costs 
of delivering the crop to the purchase center. 

9. 	Paymt praretrs: the delay between the sale of the crops to a purchase center and payment from a
 
local bank isset on a sliding scale depending on the part of the purchase season inwhich the crop "as
 
sold. For exanple, those who sell their crop nithin the first meek of the season are paid within one
 
week, those in the second week are paid within two weeaks, etc. This procedure isregulated by the
 
Pakistan Tobacco Development Board.
 

10. 	 Cmitractiag prcedure: a verbal commitment to contract ismade between the company's representative and
 
the cultivator by December and a list of contracts issubmitted to the Pakistan Tobacco Board by the end
 
of the year. Actual procuregent contracts are signed inthe first quarter of the following year.
 

B. Contracting and Farmer Support Procedures
 

3.15 Contracts between the companies and the growers serve
 
as a formal guarantee that both sides to the agreement are will
ing to provide a specified set of goods and/or services to each 
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other. It is a most important device for formalizing and regu
lating the contact between the community of cultivators and the
 
corporation. In Pakistan, as 
in many other parts of the develop
ing world, the traditional form of contract is a verbal agreement
 
witnessed by two or more observers. That form of binding agree
mant still predominates but is difficult, if not impossible, to
 
administer when large corporate bodies must deal 
with thousands
 
of contractees. However, the contract as such is largely 
 a
 
symbolic device. It implies that both parties to the agreement
 
are willing to uphold their agreement; yet, in Pakistan it is
 
more morally than legally binding. Only rarely do firms take
 
cultivators to court for non-compliance with the contracts and
 
then only for excepticnal cases such as non-payment of several
 
loans.* For the cultivator, the written contract is a relatively
 
new institution. As it becomes more widely adopted, the farmer's
 
sense of market security is heightened. The traditional agricul
tural markets (mandi's) and the State marketing operations (i.e.,
 
PASSCO9 GCP and CEC) operate primarily on the basis of verbal
 
agreements or verbal pronouncements with little protection
 
against the hazards of market maipractice that accompany verbal
 
contracting.
 

3.16 For the growers, contracting is a symbol of increased
 
market security and is also a very real form of risk spreading.
 
In all the cases examined in this study, the firms had a great
 
deal of competition within their industry (e.g., tobacco, fruits
 
and vegetables), from the traditional market (e.g., maize) 
or
 
were under strict government price supervision (e.g., sugarcane).
 
For growers, the contracts are a means of introducing a certain
 
amount of order into the market without stifling competition.
 
For the Pakistani cultivators, there are no crop insurance pro
grams or futures markets which can be used to spread 
production
 
risks and equalize farm cash.flow. The company's contract, by
 
assuring a market at a set price, does remove some of the risk
 
faced by the cultivators.
 

3.17 The contracts used by the companies vary in depth,
 
complexity and in enforceability. The most detailed contract
 
used is that of the Rafhan Company which stipulates the set of
 
production practices and inputs to be used, the amount of land to
 
be sown with maize the purchase price and several other
 
procedural matters related to the granting of the loan by the
 
company. On the other side of 
the spectrum is the short-form
 
style of cvntract used by the Mitchell Farms Co. which provides
 
only for the type of produce, grade and purchase price. All of
 

*In the tobacco industry it is common for a cultivator to
 
establish several contracts with different companies 
and then
 
honor the one that will pay him the highest price. This practice
 
is recognized by the companies and by the Tobacco Board but both
 
consider it a normal part of fair competition in the market.
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the firms except Mitchells use contracts written in Urdu. Por
mally the practice of contracting was done in the English
 

language which limited their comprehension to a rather select
 

group of growers. This has changed as the use of contracts has
 

become more widespread. Copies of the contracts used by the four
 

firms interviewed are in Appendix B.
 

3.18 Different agro-buAinesses offer a wide range of produc

tion support service to the growers. Both Rafhan and the Baba 

Farid Sugar Mills provide credit to the growers, deliver hybrid 

seed and arrange for the provision of inputs. They also provide 

a capable extension cadre to the growers. The o.jor difference 

between the support services provided by these two firms is that 

Rafhan extends the production loans themselves with no interest 

charged and the sugar mill arranges the loans for the growers 

through a bank.*. The Pakistan Tobacco Company supplies seeds and 

all physical inputs for free in the early phases of its devel

opment efforts. The company also subsidizes the delivery of 

smeds to all cultivators, new barn construction programs and the 

purchase of tractors. The Pakistan Tobacco Company also operates 
a research system and an extension and demonstration network. By
 

comparison, Mitchell Farms offers practically r-i production sup

port siervices. Growers are given advice from company agronomists
 

at the factory premise, but otherwise there is no outreach pro

gram. This is a reflection of the high proportion of well

established farmers who have produced ior many years for
 

Mitchell's and the low percentage of processing capacity supplied
 

under contract.
 

C. IMPACT OF CONTRACTS ON THE FARMI COI*UITY
 

C.1 Farmer Characteristics 

3.19 The oaize and sugarcane growers interviewed in this 

study operate far larger acreages than the typical farmer (Table 

3.1). The 1972 Pakistan Census of Agriculture estimated the 

national typical farm size to be about 13 acres. Rafhan contract 

maize growers reported an average farm size over 10 times larger 

than the typical farm. Maize growers who do not contract with 

Rafhan reported farm sizes almost 3 times larger than the typical 

farm. Since about 95 percent of the sugarcane growers in the 

Baba Farid processing area have production contracts, they were 

classified according to whether they receive close technical 

supervision from Baba Farid agricultural agents. Supervised
 

sugarcane growers reported an averagn farm size about 10 times
 

*Arranging loans is itself a major production support ser

vice. The bureaucratic delays and red tape often inhibit the
 

advancing of loans to all but the most cavelier of growers.
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larger than the typical farm while unsupervised growers' average
 
farm size is about 5 times larger than the typical farm.
 

3.20 About 80 percent of the interviewed maize and sugarcane 
growers" farmland is owned by the farmer-cultivator. In con
trast, only about 39 percent of all farmland is owned by owner
cultivators, according to the 1972 Census of Agriculture. 

3.21 The upward bias in farm size and ownership among inter
viewed maize and sugarcane growers represents both a survey bias
 
and the processing firms' emphasis on larger, more progressive
 
farmers. Because of the short time available to conduct this
 
study, many farmers were located for interviewing by the firms'
 
agricultural agents. The agents' emphasis on progressive farmers
 
as role models for disseminating technical information makes the
 
agents naturally inclined to showcase their larger, more success
ful farmer clients. Since private agribusiness firms are highly
 
motivated to lower the administrative costs of technical assis
tance programs, there is a strong tendency to concentrate on 
larger farms where the output per agricultural agent will be 
greater. 

C.2 Production Respoinse 

3.22 Rafhan contract maize growers have yields of at least 
300 kg per acre larqar than the typical Punjab maize yield. 
Interviewed maize far,,ers reported yields almost three times 
larger than the Punjab 1975-1979 average of 528 kg per acre. 
However, the survey bias toward larger, more progressive farmers 
suggests that yields of over 1000 kg per acre are unrealistic for 
the typical contract maize grower. Rafhan's aggregate yield 
statistics for 1973-1980 (Appendix D.2) report average yields of 
only 800 to 900 kg per acre, which is ttill significantly greater 
than the Punjab average yield. Contract maize growers' yields 
are slightly higher than non-contract gowers, but the difference 
is statistically insignificant (Appendix E). 

3.23 Contract sugarcane growers for the Baba Farid Sugar 
Hills have potential yields at least double the typical Punjab 
sugarcane yield. Both supervised and unsupervised growers 
reported yields of about 30 tons per acre (Table 3.1). Again1 
the survey bias toward larger, more progressive farmers makes 
such yields largely unattainable by typical contract farmers. 
The Baba Farid mill serves about 11,000 farmers and, under normal 
growing conditions, should process at least 300;000 tons of cane 
annually. Baba Farid officials estimate that 34,000 acres of 
sugarcane are cultivated in the mill's procurement area. These 
production and processing statistics suggest that the average 
sugarcane yield in the Okara area is only about nine tons per 
acre, woich would include considerable marginal production. The 
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Table 3.1 
Characteristics of Farmars Interviawd 

Maize Growers - -A rc.ne Grower;-, 
Contract Noc ntragt__P4,rv ±suervj2gdUrvi sed 

N = 30 N = 0 M 21 N - 20 
Farm Size 
(acres) 162.7 36.2 133.6 76.3 

(143.1) (27.4) (93.4) (64.5) 

Percent of
 
Farm Owned 84.7 73.1 83.9 82.8
 

(16.0) (26.6) 	 (26.8) (27.1)
 

Years of Crop
 
Experiene 7.3 NA 4.7 10.9
 

(5.3) --	 (5.7) (11.9) 

1982 Yield
 
(100 ICg) 15.1 13.0 323.2* 318.7*
 

(3.9) (5.1) (115.2) (256.9)
 
1979/80 Yield
 

(100 kg) .... 278.0** 217.4*
 
.... (135.,6) (74.4)
 

Acres in Crop
 
1982 54.7 5.2 24.9* 10.8*
 

(50.5) (5.2) (29.7) (10.4)
 
Acres in Crop
 

1979/80 	 .... 14. 1** 7.3
.... (15.8) (6.6)
 

Percent of Farm 
in Cropp 1982 35.0 18.3 21.0 26.6 

(17.1) (16.0) 	 (17.7) (28.0)
 

1982 Net Returns***
 
per Acrw (Rs) 1626 1430 3653 2814
 

(656) (1606) (2529) (1915)
 

Annual Rent 
per Acre (Rs) 	 1312 1010 1234 992
 

(550) (281) 	 (465) (365) 

Standard deviations are in parentheses below the respective
 
means.
 

*Sugarcane yields and acreages are averaged over Baba Farid Sugar
 
Mill's first two seasons (1980/81 and 1981/82)
 

**Sugarcane yields and acreages are averaged over the last two
 
seasons (1978/79 and 1979/80) prior to Baba Farid's opening.
 

**Net returns are calculated as gross returns minus variable
 
production costs.
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available 
data on the Baba Farid Sugar Mill do not allow a 
 more
 
specific yield estimate within the 9-30 ton 
range. Since the
 
mill has completed only three processing seasons, the average

yields of contract growers the last two seasons before the 
mill
 
opened 
and the first two seasons of processing at the mill are
 
noteworthy. 
 The two-year average yield of supervised growers

increased 16 percent to 32 tons after the mill 
began operation.

Unsupervised growers reported yield increases of 47 percent to 32
 
tons during the same period. These reported yield increases are
 
inconclusive evidence, but they suggest that the 
sugar mill's
 
contracting/technical 
 assistance program has contributed to
 
higher production. A pooled cross section-time series regression

model estimates that supervised growers average about 5400 kg per
 
acre more than unsupervised growers 
and that difference is
 
statistically significant (Appendix E).
 

3.24 It was not possible to determine the yields of contract
 
tobacco growers dealing exclusively with the Pakistan Tobacco
 
Company, but the- scope 
of its technical assistance program

strongly suggests that its farmers have higher yields than other
 
farmers. 
 The NWFP leads the country in tobacco area and yield.

In 1980-81, the average national tobacco yield was 1567 kg

hectare, compared to an average NWFP yield of 

per
 
1660 kg per hec

tare. The company provides free seed to all contract growers and
 
offers advice on cultural practices that is far more 
comprehen
sive than the typical tobacco extension program.
 

3.25 Rafhan's contracted maize acreage increased 
fivefold
 
between 1973 and 1980 (Appendix D.2). This dramatic increase
 
provides 
strong evidence that the company's contracting program

has gained widespread farmer acceptance. Although the number of
 
contracting farmers increased about two and one-half times during

1973-1980, it is equally 
important to note that contracted
 
acreage per farmer increased about 70 percent. Statistical anal
ysis indicates 
that the surveyed farmers increased their maize
 
acreage about 2.3 acres per year (Appendix E). The combined
 
effects of increased contracted acreage and increased acreage per
 
contract have resulted from high farmer confidence in the Rafhan
 
contract 
program and represent the fundamental prerequisites for
 
introducing 
a new crop or promoting the expansion of an existing
 
crop.
 

3.26 Evidence 
of acreage effects of sugarcane contracting
 
are inconclusive although the interviewed farmers 
reported
 
acreage increases of 77 percent (supervised) and 48 percent

(unsupervised) at the end of the mill's first two years of opera
tion. Data on 
Okara sugarcane acreages are not available for the
 
1978-1962 period, but discussions with sugarcane growers and
 
company officials indicate 
that the contract program has
 
increased farmers' 
sense of price and income security to the
 
extent that 
 they are accepting new risks by expanding acreage.
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Statistical analysis indicates that surveyed growers increased
 

their acreages about 0.33 acres per year (Appendix E).
 

C.3 Crop Costs and Rturns
 

3.27 Progressive contralct maine faromrs in this survey re
ported average gross returns of about Rs 2830 per acre of maize 

and returns net of variable costs of about Rs 1626 per acre. 

This is an attractive return relative to, for example, wheat. 

Non-contract maize farmers reported variable costs of about Rs 

1008 per acre and net returns of about Rs 1430. Both groups of 

farmers spent about 42 percent of gross returns on variable
 
production costs. Both groups also estimated annual land rents
 

to be about Rs 300 per acre less than fixed costs of maize
 
production. A regression analysis of 1982 production found nr
 

significant difference between the net returns of and
contract 

non-contract growers (Appendix E).
 

3.28 Progressive sugarcane, supervised contract growers in
 

this survey reported gross returns of about Rs 7474 per acre of
 

sugarcane and net returns of about Rs 3653 per Unsuperacre. 

vised growers reported variable production costs of about Rs 4558
 

per acre and net returns of about Rs 2814 per acre. Variable
 

production costs were about 51 percent of supervised growers'
 

gross returns, but about 62 percent of unsupervised grower gross
 
returns. Growers' net returns exceeded estimated annual land
 

rents by at least Rs 2000 per acre. A regression analysis of
 

1982 production found no significant difference between the net
 

returns of supervised and unsupervised growers (Appendix E).
 

3.29 The Pakistan Tobacco Company estimates that progressive
 
of
flue-cured Virginia tobacco growers can expect gross returns 


about Rs 18,500 per acre and variable production costs of about
 

Rs 12,000 per acre. With a net return of about Rs 6,500 per
 

acre, tobacco is one of Pakistan's most profitable crops, but it
 

is highly labor intensive and requires investments in curing
 

barns that are not needed for other crops.
 

C.4 Assimilation of Technological Innovation
 

3.32 Technical assistance specialists in maize, sugarcane,
 

and tobacco are confident that a farmer growing his respective
 

crops for the first time will successfully implement their recom
seasons. Company
mendations within the first two or three crop 


agricultural agents report that successful technical assistance
 

programs require companies to insure that each agent is furnished
 

adequate transportation and dssigned a specific geographic area
 

of responsibility. Company extension agents assert that their
 

assistance is assimilated more readily than in the case of the
 

government extension programs because agribusiness companies
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strive to maintain a relatively low farmer-agent ratio.
 

3.31 Company agriculturaL agents consciously implement
 
extension training to maximize the demonstration effects on
 
neighboring farmers. The spillover effects of company agents'
 
assistance to supervised farmers probably exceeds the direct
 
bene'its to supervised farmers.
 

3.32 A pooled cross section-time series regression model
 
found a time trend variable to be an insigifnicant predictor of
 
yield response for both sugarcane and maize yields (Appendix E).
 
Baba Farid has been operating only three vears. so a micro
estimate of its impact on yield would be very unlikely. Rafhan
 
has operated in the area for over a decade; therefore the major
 
impact of the innovative effect probably occurred at least five
 
years ago.
 

C.5 Crop Diversification
 

3.33 Maize and sugarcane farmers interviewed in this study
 
reported that about one-fifth to one-third of their land was
 
cultivated in the crop in question. In the Okara area, the major
 
sources of competition for maize and sugarcane are rice, wheat,
 
and vegetables. particularly potatoes.
 

3.34 Pakistan Tobacco Company officials estimate that the
 
typical tobacco farmer in NWFP operated three to five acres and
 
frequently 
devotes up to one-half of his land to tobacco. This
 
relatively high specialization is a result of small farm sizes
 
and the c-op's high labor requirements. The company monitors the
 
profitability of sugarcane, wheat and maize crops to assess
 
current crop competition potential and recommend crop rotations
 
that complement tobacco production.
 

C.6 Sources of Farmer Information
 

3.35 Most contract maize farmers get price information
 
directly from the company. Rafhan attempts to offer prices that
 
are slightly higher than local market prices. If there is a
 
maize shortage, Rafhan will offer farmers a price higher than the
 
guaranteed price in order to assure adequate processing stock.
 

3.36 Most non-contract maize farmers get price information
 
from maize traders in local markets. In order to accurately
 
assess price competition, these farmers often have to contact
 
more than one trader. In contrast, farmers generally agree that
 
Rafhan makes accurate quotes of local prices. Farmers' major
 
complaints about Rafhavi's pricing policy is that it lowers i~s
 
purchasing price as the market price falls--a universal complaint
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of all sellers.
 

3.37 Most sugarcane growers get price information from
 
radios or newspapers. Prices are set by the government and
 
heavily publicized prior to the.crushing season.
 

3.38 Maize contract growers get cultivation information
 
primarily from company representatives. Books, journals and
 
other farmers were mentioned frequently, but there is almost no
 
contact with government agricultural extension agents.
 

3.39 Non-contract farmers get cultivation information pri
marily from other farmers. A much higher proportion of non
contract farmers contact the government extension agent for
 
information than do the contract farmers.
 

3.40 Sugarcane growers most frequently contact other farmers
 
fOr cultivation information. They frequently consult books,
 
journals and company representatives, but about one-third get
 
cultivation information from government extension agents.
 

D. 	 Advantages and Disadvantages
 
of Contracting and Farmer Support
 

3.41 For the agribusiness firms interviewed, the major
 
advantages from the contracting and farmer support programT in
cluded the regulation of commodity supply, higher yields, better
 
quality crops and the provision of commodities ruring times of
 
the year when it would otherwise be difficult to secure a supply.
 
The disadvantages to the firms, or costs that must be bor,e,
 
include the premium prices that are paid to contract growers. the
 
credit advanced or arranged by the company, the cost of support
ing a field staff and providing irduts and, in the case of the
 
sugarcane mill, the cost of having to accept all produce brought
 
to -'.he mill gate. The companies are not forced to contract or
 
operate production campaigns. In all cases, the firms calculate
 
that the benefits of contracting, as measured in profits, far
 
outweigh the costs. 

3.42 The advantages of contracting and participating in
 
company-sponsored production campaigns to the growers include
 
having access to a secure market, being payed at a fixed time,
 
receiving a goodq iet price, incrpasing their production, receiv
ing loans, growing commerically, receiving honest weighment,
 
receiving inputs and advice and, in the case of sugarcane, not
 
having to bother to mill on the farm. The costs to the farm
 

community included, in certain cases, difficult sale procedures,
 
inadequate and pnorly-timed input supplies, insufficient competi
tio:n which was said to hold down prices, the use of interest
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bearing loans, underweighing of the produce restrictions on 
where commodities could be sold, high input costs and low prices 
paid by the companies.* Smaller farmers and those not undsr 
contract with the firms complained that the firms would only 
supply credit and give inputs to 'he larger qroiers and that 
their requests for contracts had been denied. Although there 
were selected complaints about the companies contracting and 
farmer support procedures, the vast majority of the growers 
appreciated the services supplied by the companies and, if any
thing, the major disadvantage cited was that the companies were 
not including enough cultivators in their programs. 

IV. IMPLICATIONS FOR THE EDIBLE O!LS SECTOR
 

4.1 Edibla oil refining is controlled by a parastatal 
organization, the Ghee Corporation of Pakistan (GCP). The GCP 
procures edible oil from expeller plants and processes it into 
vegetable ghee. 'The GCP also promotes the development of new 
oilseed varieties, notably sunflower, by providing farmers with 
seed and guaranteeing them a price and market for their crop. 

4.2 Throughout the last decade the gap between domestic 
ghee consumption and edible oil production has steadily in
creased. The production of nontraditional edible oils has 
remained a small-scale operation and the production of tradi

tional edible oils has stagnated. Milling efficiency has 
continued to decline as more low-pressure expellers have entered 
the market, replacing the already limited use of solvent process
ing facilities. 

4.3 Part of the responsibility for the malaise in the
 
edible oils sector can be traced to the nature and performance of
 
the Shee Corporation. According to several farmers interviewed
 
from October 1982, to October 1983, the GCP supplies a meager
 
extension cadre, delivers poor quality seed, often does not lift
 
the c7-ops when promised, sets unrealistically low seed moisture
 
standards, often pays farmers more than 30 days after lifting the
 

*The average farmer in our sample would have preferred the
 
company to supply him with all the needed inputs for free,
 
harvest the crop, weigh it and pay him simultaneously at, of
 
course, rates well above the prevailing market level. In the
 
case of Rafhan, the company maintains a policy of sending the
 
field agronomist on almost daily rounds to supply technical
 
assistance to the growers. This is a service that many growers
 
expressed appreciation for. However, several farmers complained
 
that the Rafhan agronomist was not always in his office when they 
wanted to talk with him. in some cases, apparently, the best of 
extension campaigns is a no-win proposition. 
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crops and is not responsive to the demands of farmers for more
 
formalized production contracting. Furthermore, the GCP work
 
force at its plants i ustimated to be nearly six times the 
private ghee plants' labor requirements for the samp output. 
Profit maximiat-on in extraction appears to be less important to 
the GCP thein employment q2neratiun. 

4.4 The institutional differences betweon the marketing/ 
farmer support activities of the GCP and those of private agri
businesses are significant. To improve their marketing and 
farmer support program, which would then contribute to the stimu
lation of thc oilseeds sector as a whole, the GCP could benefit
 
by emulating s:veral characteristics of the private sector.
 
These improved practices would include:
 

(a) 	 use of formal, written production contracts with
 
growers;
 

(b) 	 proper compliance witi both the letter and spirit of
 
production contracting;
 

(c) 	 expansion of the extension cadre to service a
 
production;
 

(d) 	 pay farmers by bank draft within 10 days after lifting
 
the crops;
 

(e) 	 offer competitive prices and quantities to encourage
 
farmers to adopt new oilseed varieties;
 

Mf) reorganize the processing plant management to reflect
 
the 	adoption of sound business management principles;
 
and
 

(g) 	 institute procurement policies that favor the use of
 
solvent extraction over mechanical oil extraction.
 

4.5 	The implementation of the suggestions listed above
 
would amount to a radical reform of the GCP. The desirability of
 
these initiatives depends primarily on the maturation of the
 
institution. Private agribusinesses are driven primarily by the
 
goal of profit maximization, while the GCP as a quasi-state
 
organization must balance profit maximization with national
 
interests to promote ind protect the edible oils sector.
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V. IHPLICATIONS FOR DONOR ASSISTANCE 

5.1 There are several implications for donor assistance 
programs that stem from the ability of the agribusiness firms to 
act as a vehicle for rapid innovation, to improve the market 
security of 1he farmer and to expand the scope and improve the 
quality of marketing services. There are also implications for
 
donor assistance, relative to rural equity, that stem from the
 
bias of the agribusiness firms towards larger farmers.
 

5.2 Agribusiness firm in Pakistan have been shown to be 
a
 
vehicle for rapid innovation in the case of maize and sugarcane.
 
Through a combination of importing and efficiently managing 
new
 
technologies with in-firm breeding and field testing, the compan
ies are able to serve as a catalyst to agricultural innovation.
 
It is important to note that the agribusiness firms maintain a
 
high ratio of qualified agronomic staff to growers, that exten
sion and 
 outreach efforts are grdnted a high priority and that
 
all the requisite facilities are provided to ensure close contact
 
between the agribusiness extension corp and the farm community.

For the donor community, programs to assist agribusiness firms to
 
locate in areas where production campaigns need to be mounted
 
would be a first stop towards on-farm innovation. Programs to
 
assist the private agribusiness sector in extension training is
 
another area where the public sector spin-offs would be large.
 
Third, programs taken to link infant agribusiness industries in
 
Pakistan with overseas foreign firms is a means of supporting the
 
local economy but, more importantly, effectively enlarges the
 
range of new technologies that the agribusiness firm can
 
transfer.
 

5.3 By providing a written contract to the growers, and by

adhering to the word and spirit of the contract, the agribusiness
 
firms have markedly improved the market sesurity of the farm
 
community. It is often the case in the developing world that
 
insecure marketing arrangements, poor farm-to-market commun
ication and coordination and a legacy of maltreatment in the
 
marketplace can cause farmers to adopt a production position of
 
extreme risk adversity. Often, agricultural pricing policies

that are designed to stimulate production fail because difficul
ties in the marketing sector block the clear transmission of the
 
pricing signal to the farmers. The tendency of the larger agri
business firms to structure their source of supply through

production and marketing contracts adds a legal framework for
 
stability in the agricultural markets. When these contracts are
 
properly adhered to, a behavioral model is established for both
 
the firm and the surrounding marketing community. For the donor
 
community, programs to encourage written firm-to-farmer and
 
government-to-farmer production and marketing contracts is a
 
means of stabilizing the agricultural markets. Of course, con
tract enforcement and adherence is far more important than the
 
issuing of the contract. In the case of the State and parastatal
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marketing concerns, it would be wise to promote the formation of
 
an independent contract enforcement board that would oversee the
 
proper execution of government-to-grower contracts.
 

5.4 Agribusine z firms can expand the market for agricul
tural produce and can improve the quality and caliber of market
ing services provided to the farm community. The agribusiness
 
firms serve as a link between the farm community ard the larger 
co:numing population. To meet the rising standards of the 
rapidly growing urban consuming population, the agribusiness 
firms must produce a product that is of a high enough quality 
level to satisfy a demanding population. This implies the intro
duction of grades and standards, modern packaging techniques, 
improved haulage, better storage and the other important compo
nents of a marketing system required to produce a high-quality
 
agricultural product. For the agribusiness firms, market expan
sion through quality differentiation requires the development of
 
a number of important improvements in marketing services. Fur
 
the donor community, there are several implications of the
 
tendency for agribusiness firms to prosper through product dif
ferentiation. In particular, projects which aim to establish
 
product grades and standards, improve storar and expand the 
market for particular items would be well advised to work in 
conjunction with an agribusiness firm. The expertise of the 
agribusiness firms in creating linkages between various markets 
and in upgrading the caliber of marketing services to improve the 
quality of the processed product is a resource that should be 
drawn into assistance packages. 

5.5 From an examination of four of Pakistan's leading agri
business firms, it is apparent that the firms are biased in favor
 
of larger or more progressive landholders. The agribusiness
 
firms invoke economies of scale to ensure that they obtain the
 
maximum return for their investment in production and marketing 
campaigns. For the donor community, it should be understood that 
programs to promote the introduction of agribusiness firms will 
be biased in favor of larger growers. However, the trade-off in 
question appears to be one of increasing the pace of innovation 
and improving the caliber of marketing services against the 
possible short-term aggravation of inequity in incomes. Where 
the linkages between the smaller farmers and the larger culti
vators are good, the size-bias of the agribusiness firms can be 
eliminated in a short period of time. In other words, the donor 
community would best be advised to encourage agribusiness forma
tion in areas where the linkages between larger and smaller 
farmers are well established as this would aid in spreading the
 
beneficial effects of the agribusiness venture.
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VI. CONU!.SION
 

6.1 ThL*private agribusiness sector can zvrvo to expand the
 
market for agricultural produce, improve the quality and scope of
 
marketing services, manage the introduction of now technologies
 
and supprf.rt those tchnologies once they are introduced. The
 
evidence from Pakistan is that, given a good investment climate,
 
the agribusiness firms are willing to invest in and support the
 
introduction of new agricultural technologies. Often this is
 
done in a fashion that is more rapid and more effective than
 
parallel efforts by the government.
 

6.2 The evidence gathered from a survey of four leading 
agribusiness fiTms suggests that there is considerable scope for 
the private sector to augment the marketing and rural development 
services provided by the state sector. The notable difference 
between the performance of the government's agricultural firms 
and private agribusir,.sses is that the private firms use formal 
production contracts. These contracts add a measure of market 
security to both the processing factory and the grower which is
 
the cornerstone of an economic atmosphere conducive to rapid
 
agricultural development.
 

6.3 The farm community is benefited in several ways by
 
con-tact with agribusiness firms. Farmers are more economically
 
secure when they can depend on the agribusiness firm in addition
 
to the private crop market. Farmers are able to adopt the new 
technologios introduced by the agribusiness firms and can effec
tively utilize the services provided by the firms. Except in the 
case of industries where smaller firms predominate, the agri
businesses tend to be biased more towards supporting the produc
tion efforts of the larger farmers.
 

6.4 Donor agencies should not consider support to the agri
business sector as simply a subsidy or a transfer payment to 
private entrepreneurs. Instead, assistance to the private 
agribusiness sector should 4e viewed as a means for improving the 
caliber of marketing services, a vehicle for the rapid develop
ment and dissemination of new technology and, most importantly, 
as a means for promoting sustainable agricultural growth. 
Efforts to encourage the introduction of "model agro-industries" 
should be given a high priority in donor packages, especially in 
cases where partnerships or joint ventures between overseas firms
 
and local operations can be established. There is evidence in
 
Pakistan that these firms can prosper and that the fruits of
 
their prosperity include the rapid dissemination of new agricul
tural technology arid the improvement of a wide range of marketing
 
and farmer support services.
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~ 	 l'U IAPPEDIr- " q A.( 

Proceuw Intervi ew 

Agro-Industrial Study of Production Contracting 

Company: 	 Commodity Contracted: 

Address:
 

Tu, phone: Interview Date:
 

Coapany Representatives Interviewed:
 

-----.------------------------ Name 

1. 	HISTORY OF COMIPANY'S CONTRACTING EXPERIENCE
 

1. 	Why did your company decide to use production contracts?
 

2. 	What year did your company begin contracting with
 

farmers?
 

3. 	 How did you select or identify the first year's contract
 

farmers? 

Comments:
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4. How did you select or identify contract farmers after
 

the first year?
 

5. 	 Could 
you summarize the scope of your contracting opera
ticsi in tha first year and up through the last 10 years?
 

NUMBER OF TONS DELIVERED TOTAL TONS TOTAL FARMERS 
YEAR CONTRACTS L1UDER CNTtACT POCESSED SELLING TO YQU 

First 
(
 

1973/74
 

1974/75
 

1975/76
 

1976-77
 

1977-78
 

1978-79
 

1979-80
 

1980/81
 

1981/82
 

1982/83
 

II. 	CURRENT CONTRACTING PROCEDURES
 

1. 	During the last year/season, what price did your company
 
pay for produce at the mill gate? Rs/ ?
 

Contracted produce:
 
Non-Contracted produce:
 

2. Does your company offer to pick up produce at the 
farm
gate? No [SKIP TO 11.4]
 

Yes
 

3. What do you charge for this marketing service?
 

Comments:
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4. How do you determine the price that you guarantew
 

contract farmers?
 

5. When do you pay farmers for their produce?
 

6. What is the method of payment?
 

7. What product quality standards do you requirev and what
 
penalties are enforced? (Quality factors include mois
ture content, spoilage, etc.)
 

QUALITY FACTOR STANDARD I PEN".TY
 

!, I 

, I 
, ! 

I a
 
I a
 

I I
 
I I
 

I a 
* | 
| a 

* I 

Comments:
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B. How would you rate the quality of produce sold to you by 
contract farmers compared to a!l other produce?
 

Much higher quality
 
Slightly highor quality
 
About the same quality
 
Slightly lower quality
 
Much lower quality
 

9. 	Do you provide technical assistance (advise, information,
 
instruction) to contract farmers? No [SKIP TO II.IO]
 

Yes
 

a. 	How many technicians are available for assisting
 
contract farmers?
 

b. 	 What are the general qualifications/training of these
 
technicians?
 

c. 	 What technical assistance does your company provide 
farmers for the following productior activities? 

!FARM VISITS/: 1 
1 SCHEDULED 1 ADVISE ON : GROUP I OTHER 

ACTIVITY !FARM VISITS I REQUEST IINSTRUCTIONI (DESCRIBE) 

Land 
preparation
 

Irrigation 	 !ti 

Planting 	 I 
a 	 a I a 

Fertilization a a a 
II I I 

Weed Control * a a a 
a a I I 

Pest Control * a a 
a I I I 

Harvesting 1 a a 
* I S I 

Other
(describe) 

aI a 
a I a 

Comments: 
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10. Does your company provide any production inputs (sed, 
fertilizers etc.) to cotract farmers? 

No 	[SKIP TO 1113.
 
Yes
 

a. 	 What inputs do you provide and how do farmers pay for 
them? 

-PAYMENT ETHTD
, I COMPANY 
I 1 CASH ON I DEDUCTS V 
;PROVIDED FREE I DELIVERY I COST FROM ' OTHIER 

INPUT I BY COMHPANY I OF IKPUI" I SALE PRICE. I(DESCRIXE) 

SeedI I 
a I a I 

Fertiliier 	 I I I* 	 a I 

Herbicides 	 1 
a 	 I a 	 a 
2I I 	 II 

Insecticides 	 I II 	 a I a 

Other I 	 I a 

(de rib) 	 I 

b. 	 How do the prices contract farmers are charged for 

company-supplied inputs differ from input prices paid 

by non-contract farmers? 

Comments:
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11. Could you show a brief organizational diagram of your 
company's main operations? 

a. Where does the management 
into the diagram? 

of farmer contracts fit 

b. How are farmer contract operations coordinated with 

other company operations? 

[DRAW DIAGRAM BELOW]
 

Comments:
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III. 	CROP YIELDS
 

1. 	What is your estimate of the average yield of this crop
 
among ~al farmers who do not contract with your
 
company?
 

per
 
(amount) (land unit)
 

2. 	 What is your estimate of the average yield of this crcrp
 
among local farmers bho contract with ycur company?
 

(amount) (land unit)
 

[INTERVIEWER: IF 111.2 NOT GREATER THAN 11I.1 SKIP TO III.53
 

3. 	 Why do contract farmers have higher yields? 

4. 	 Once a farmer begins producing for your company under
 
contract, how many crop seasons do you estimate are
 
required before he reaches maximum yield with your tech
nical assistance and price guarantees?
 

5. 	 Do you have records on each contract farmer's production
 
for each season? No [SKIP TO IV)
 

Yes
 

6. 	 Could we review these recorIs to better understand the 
production performance of farmers whc contract? 

IV. 	CONTRACT LEGALITY
 

1. 	What actions does your company take if a farmer does
 

not fulfill contract agreements?
 

2. 	 How frequently do farmers fail to fulfill contract
 

terms?
 

3. 	 What are the most common contract terms that farmers
 

fail?
 

Comments:
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4. 	 How frequently do farmers lodge complaints about your
 
company's fulfillment of contracts?
 

Frecquenrtiy 
Occai onal y 
Never £SKIP TO V 

5. 	 Whiat are the farmers' most frequent complaints? 

6. 	 How does your company usually resolve these complaints? 

V. 	 MILLING/PROCESSINS OPERATIONS
 

1. 	What is your plant's processing capacity?
 

per day? tons
 
per season? __ tons
 
per year? tons
 

2. 	 How would your processing operations differ if you did
 

not contract with farmers?
 

3. 	What products are produced at your plant from farmers'
 

contracted crops?
 

4. 	What is the maximum economical distance that farmers'
 
crops can be transported to your plant? kilometers
 

VI. 	COMPANY EVALUATION OF FARMER CONTRACTING
 

1. 	Based on your company's experience, what are the major
 
advantages of contracting:
 

a. 	 For your company?
 

Comments:
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b. 	 For faremrt?___ 

2. What are the major disadvantages of contracting?
 

a. 	 For youLP company?
 

b. 	 For farmers?
 

3. 	 What are the major features of your contract program
 

that your would like to improve?
 

Comments:
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APPENDIX A.2
 

Farm Level Interviem Agro-Induztrial Bervey
 

I. 	 Date
 

Place: District 
 Tehsil 
Village
 

Enumerator's Initials
 
Survey Number__
 

II. 	 Explain the following to each raspondent:
 

We are conducting a survey of farmers to examine the effects
 
of agro-industrial firms on crop adoption in the Punjab. We
 
greatly appreciate your cooperation and all responses that
 
you give will be kept strictly confidential.
 

III. 	Farm Category
 

1. 	 How much land is owned (acres)
 

rented in 
 , sharecropped in 
rented out , sharecropped out
 

2. 	 How much area is irrigated
 
unirrigated
 

What 	is the source of irrigation (1-tubewell, 2-river
 
3-primary canal, 4-other canal, 5-other)
 

3. 	 If you were to rent an 
acre 	of your land to another
 
farmer for a year, 
what would you expect the rent
 
to be
 

4. 	 What crops did you produce last year; what was total
 
production (fresb cut figures); 
 and how much land did
 
you allocate to each crop?
 

Crops 	 Production 
(kg or md) 	 Area (acres)
 

a.
 
bz
 

d.
 
em
 

f. 
g. 
h. 

Comments:
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IV. 	 Farm Innovation: Questions are with regard to the specific 
crop in the agro-industrial area. 

1. How many years has he been cultivating the crop?
 

When 	did he start to grow the crop under the company's

contract? 
 WWhat 	 area did he sow to the 
crop 	 in that year?__ What was hit pro
duction?
 

2. 	 Does he sell his produce to the company or elsewhere?
 
(0-company, 1-elsewhere 2-both)
 

3. 	 Why did you first decide to grow the crop under the
 
contract? (1) good price, (2) secure market; (3) con
vinced by the company; (4) from neighbors' experience
 
(5) other
 

4. 	 What services does the company provide you?
 

credit (y/n) if so, how atuch/season 
seed (y/n)_ if so, how much/season 
fertilizer (n/y) if so, how much/season 

Advice on how to brow the crops (y/n)__ if yes, how
 
often per season is the farm visited

5. 	 Does the company pick up the crops from the field?
 
(y/n)
 

Do they pick them up on time (y/n)
 

6. 	 Who provided transport to the factory, you or the 
factory? . If the farmer provides transport, 
what is the cost of the transport?__ 

7. 	 Has your produce ever been rejected by the company
 
during any of the years you have sold to it? 
(y/n) . If yes, for what reasons? 

8. 	 Is payment made on time by the company? (y/n)
 

9. 	 Have you had any difficulties with late-payment, under
weighing or any additional deductions by the company? 
(y/n) . If yes, explain 

10. 	 If the crop doesn't grow well, due to weather, pests or
 
other factors, does the company allow you to defer
 
repayment of credit and have they ever written-off
 
repaymient of loans? (y/n/na)?
 

Comments:
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V. 	 Farm Information: Questions about the particular crop.
 

1. 	 Where does the farmer get information on crop prices?
 
(a) market; (b)'friends; (c) family; (d) radio/news
paper; (e) company; (f) other
 

2. 	 Where does the farmer get information on crop cultiva
tion practices? (a) extension agents; (b) other
 
farmers; (c) books/journals; (d) company representa
tive; (e) other
 

3. 	 Does the farmer discuss cultivation practices with
 
other farmers in the area? (y/n) .
 

4. 	 Does the farmer have a contract with the company?
 
(y/n)
 

5. 	 If yes, do you feel more secure having the contract? 
(y/n) . Please explain 

VI. 	 Costs and Returns: For the particular crop.
 

Inout Costs--per acre
 

Labor: number of persons/season
 
number of days/person
 
daily wage rate
 

Seed: number of kilos
 
cost per kilo
 

Fertilizer: quantity cost
 
quantity cost
 

Water Charges_
 

Taxes, Other Charges
 

Returns
 

Quantity Produced_
 

Percentage Marketed
 

Marketing Charges (transpurt, broker's fees)
 

Sale 	P-ice
 

Comments:
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VII. 	Retrospective Yield/Area Assessment:
 
for the particular crop
 

a. 	 What was the projection and the area harvested over the
 
past four years, starting with the most recent produc-
tion. For any major production or area changes, ask
 
the farmer why that occurred.
 

Crop
 

Production 2 Area Reason for Change 

1982 
I a 

19 1I I 

1980
 

1979 
 I 	 I 

b. 	 If 
he were not to grow this crop, what would he use the
 
land for instead?
 

What 	crop would he grow instead?
 

C. 	 (14 he contracts) What are thF major advantages 
of
 
dealing with this particular firm?
 

d. 	 What are the major disadvantages of dealing with this
 

particular firm?
 

es 	 What 
would he like to improve most about hisrelation

ship 	with this firm?. _ , 

Comments:
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APPENDIX B.
 

AGREEMENT FOR MAIZE Rr4INB AND PR3CUREMENT 

This agreement entered into this day of
 

198 	at Faisalabad
 

between
 

Messrs. Rehfan Maize Products Company Ltd., Faisalabad, incorpor

ated under Companies Act of 1913 which will hereinafter be 

referred to as "Company" in the above mentioned agreement as 
Party No. 1 AND 

Si
Mr. 


Caste 	 Village
 

Tehsil 	 District

who will, in future, be referred to as owner/farmer in the above
 

mentioned agreement as Party No. 2. Because "Company" requires
 

maize for its mill at Faisalabad and the owner/farmer is willing
 
to grow and deliver the maize to the Company, therefore both the
 
parties have agreed to grow and procure maize on the following
 
terms and conditions:
 

1. 	 The owner/farmer on his iand located at
 

Village 	 Tehsil
 

District 	 Area
 

in
Will grow maize during the season 


accordance with the instructions of Company's agronomist.
 

2. 	 The owner/farmer will act according to the instructions and
 
satisfaction of the Company's agronomist regarding prepara
tion of land, watering and sowing of maize.
 

3. 	 The own, -/farmer will use the seed provided by the Company
 

whose p,.ze will be Rs. per maund/40 kgs. and will use
 
the proposed doses of chemical fertilizer in accordance with
 
the instructions of the Agronomist.
 

4. 	 The owner/farmer will sow the maize according to the correct
 

method and right time suggested by the Agronomist and will
 

provide the manpower as needed.
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5. 	 Watering of crop will be the responsibility of the owner/
 
farmer and this will be done in accordance with the instruc
tions of the Company's Agronomist.
 

6. 	 To fulfill the agreement, the price of seeds, pesticides,
 
and Hysan cloth (jute bag) provided to the farmer by the
 
Company will be considered as an advance for procurement of
 
maize.
 

7. 	 The above crop which will be produced through Company's
 
seeds, pesticides and technical advice will be considered as
 
Company's property and will remain with the owner/farmer as
 
trust until such time it is handed over to the Company and
 
the owner/farmer will have no right either to sell this crop
 
to any other person or transfer it through other methods.
 
Any violation in this regard will be considered as misappro
priation. Moreover, the owner/farmer will use the seeds,
 
pesticides and jute bags provided to him by the Company only
 
for the crop for which this agreement has been set.
 

8. 	 Protection of crop from insects will be made in accordance
 
with the Agronomist's instructions, who will propose appro
priate pesticides for this purpose. The Company will pro
vide these pesticides, the price of which will be
 
recoverable from the owner/farmer.
 

9. 	 Hoeing of crop &.0 removal of weeds from the crop will be
 
the responsibility of the owner/farmer. The owner/farmer
 
will have to do two hoeings and will have to remove weeds
 
completely from the crop within six weeks. TIe farmer will
 
also be responsible for putting soil on the cvop roots if
 
needed.
 

10. 	 The crop will be accepted according to the Agronomist's
 
instructions. The crop will not be accepted until and
 
unless the humidity in the grain is less than 30%, the
 
decision o1 which will be at the will of Agronomist.
 

11. 	 The owner/farmer will protect the crop from wild animal and
 
bird damage and from theft of any kind.
 

12. 	 Company will procure from the owner/farmer all production of
 
spring maize crop which has been grown under this agreement
 
at the rate of Rs. per maund/40 kgs. dry grain having
 
less than 15% humidity.. This rate applies to dry grain.
 
And if the owner/farmer will supply his produce to the
 
Company in the shape of maize ears then in that case the
 
Company will deduct a sum of Rs. per maund/40 kgs., the
 
cost of drying and threshing and other miscellaneous ex
penses from the value of the produce. For kharif crop
 
(summer crop) the procurement rate will be that rate pre
vailing in the nearest local market at which the Company
 
will 	be procuring maize for itself. Other terms and condi
tions for procurement will be the same as were for spring
 
crop mentioned above.
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13. 	 If the owner/farmer will supply his produce to the company
 

in the shape of maize ears then the owner/farmer will be
 

required to meet the following conditions:
 

a) 	 The grains of the ears will not have more than 25%
 

humidity. Those ears having more than 25% humidity or
 

having damaged grains will not be procured. The owner/
 

farmer will be informed about this. If it is possible
 

to separate these damaged ears then the cost of process
 

will have to be borne by the owner/farmer.
 

b) In case of ears, the weight of dry grains wiil be
 

estimated at the factory. The owner/farmer will accom

pany his produco or will nominate his representative to
 

the factory, so that the weight of dry grains from ears
 

could be estimated in his presence. In case the owneri
 

farmer does not appear by himself or does not nominate
 

his representative with his produce, then it will be
 

deemed that factory's estimate is acceptable to the
 

owner/farmer.
 

c) 	 The produce will not be brought to the mill without the
 

written permission of the Company's representative
 

(which will be in the shape of procurement papers).
 

otherwise the Company will not be responsible for
 

payment.
 

14. 	 When Company has borne the expenses on seeds and pesticides,
 

and the owner/farmer has failed n some aspects of crop
 

production which may affect the cro, production badlv then
 

the Company will have the right to incur expenditure on
 

activities leading to the success of crop production. All
 

these expenses are recoverable from the owner/farmer, which
 

the company will deduct from the value of the produce. If
 

the crop is affected due to bad seeds or bad weather, then
 

the Company will not be responsible for the damage.
 

15. 	 In case the owner/farmer has more than 225 maunds/8399 kgs.
 

of maize and if the produce is located at a mettled road or
 

unmettled good track where a truck can move, then the Com

pany will make, for the convenience of owner/farmer,
 

arrangement to pick up i-he produce from the owner/farmer's
 

house to tie mill at Faisalabad. Otherwise owner/farmer
 

will have to make arrangement for hauling of maize up to
 

nearest mettled/unmettled good track. If the load in any
 

truck is less than 275 maunds/8399 kgs., then the hauling
 

charges for the deficient weight will be charged to owner/
 

farmer's account.
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16. 	 Payment of maize grain will be made on the basis of weight
 
done at the scale of the factory after it is received at the
 
factory. The mode of payment will be through cheque or bank
 
draft in accordance with the rules and regulations of the
 
Company.
 

17. 	 Since this agreement is set at Faisalabad, therefore in case
 
of conflict, the parties can pursue their case through local
 
courts of Faisalabad.
 

18. 	 The heirs, dependents, and workers of the owners/farmers,
 
Party No. 2 and anybody else directly or indirectly involved
 
in this agreement will be bound to obey this agreement as
 
the owner/farmer. the signatory of this agreement will be.
 
If anyone of the dependents does not obey the agreement and
 
does interfere in any respect, then in this case the owner/
 
farmer will be responsible to pay for the damage done to the
 
Company Party No. 1.
 

Signature:
 

Date:-


Witness: 

For Refhan Miaze Products Signature:
 
Company Limited
 

Name 	and Address:
 
PARTY No. I 

Date:
 

Signature:
 

Date:
 

Witness:
 

PARTY No. 2 	 Signature:
 

Name 	and Address:
 

Date:
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GUARANTEE
 

I_ S/_ 

Caste Tehsil
 

District
 

undertake that if owner/farmer fails in handing over maize crop
 
or making payment of dues to the Company or becomes defaulter by
 
violation of any of the terms and conditions of said agreement
 
and thus causes damages to the Company then in this case I will
 
be responsible as a guarantor for the payment of damage caused to
 
the Company.
 

Signature of the Guarantor
 

Date:
 

Witness:
 

1. Name and address Signature:
 

2. Name and address Signature:
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APPENDIX B.2
 

DABA FARID COMPANY CONTRACT
 

Pass 	Book No.: 
 Village:
 
Sector: 
 Source of Transportation:
 

Identity Card No. 	 : : 

Sugarcane Procurement Center:
 

Sr. Sugarcane .... Total: Est. 1 1 Details of Credit 

1 Prod.* 

!Fertilizer _ 

Rs.
 
S!Seed Rs.
 

1 Others Rs. 
I !Previous 

1 	 Credit Rs.
 

a aTOTAL: 
*Esti mated Production
 

AGREEMENT
 

BETWEEN SUGARCANE GROWER AND
 
BABA FARID SUGAR MILLS LIMITED OKARA
 

UNDER
 
SCHEDULE NO. 4 OF WEST PAKISTAN
 
SUGAR FACTORIES CONTROL ACT 1950
 

Mr. 	 S/O 
 Cast
 
Village Tehsil 
 District
 
Post Office
 

Who hereinafter will be referred to as Party No. 1 and General
 
Manager who hereinafter will be referred to as Party No. 2 have
 
agreed upon the following terms and conditions for sale and
 
purchase of sugarcane:
 

1. 	 Party No. I agrees that he will sell his sugarcane crop
 
standing 
on acres during the season _ _ the 
particulars of which are given in the attached schedule and
 
whose average yield will be maunds/acre and
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estimated supply will be to Party No. 2 at the
 
minimum prices announced by the Government of Pakistan. The
 
deduction from the crop will be made in accordance with the
 
announcements made by the Government from time to time.
 
Party No. 1 agrees that he will supply a good quality cane
 
free from leaves, roots and tops to the factory gate or
 
depot in quantity and on dates mentioned on the permit
 
issued to him by the factory's authorities and which will be
 
in accordance with the instructions of the Cane
 
Commissioner.
 

2. 	 Party No. 2 will accept the cane in such,installments so as
 
to finish farmer's crop before the end of the factory
 
season.
 

3. 	 If Party No. I resists to supply at least BOX of its sugar
cane crop which he should sell after deduction of seed
 
requirements then Party No. 2 will fine for this short
 
supply at such a rate that it will not be more than 1/16th
 
of a Rupee per maund.
 

4. 	 If Party No. 1 fails to supply cane to Party No. 2 for
 
consecutive three permits issued to Party No. 1, then Party
 
No. I will have no right to sell cane to Party No. 2 and
 
this agreement will be treated as cancelled.
 

5. 	 If Party No. 1 is ready to supply cane and Party No. 2 
hesitates to accept the supply then Party No. 2 will be 
bound to pay the real price to Party No. I for cane which he 
failed to purchase. Besides this i4 Party No. 2 could not 
purchase this cane for some other reasons then it will pay 
to Party No. 1 for cane which it could not purchase at such 
a rate that it would not be more than 1/16th of a Rupee per 
maund. However, in case there is any shortfall in cane 

procurement after the Ist of April, then party No. 2 must 
compensate to Party No. 1 at such a rate that it would not 
exceed 1/8th of a Rupee per maund. 

6. 	 If Party No. 2 is not capable of purchasing cane under this
 
agreement due to breakdown or failure of machinery or any
 
other natural calamities or circumstances which were beyond
 
the control of mill management then Party No. 1, after
 
giving one week's notice tv Party No. 2 and with the prior
 
approval of the Cane Commissioner will be at liberty for
 
disposal of its cane. In such a case no compensation will
 

be paid to any party.
 

7. 	 In case of violation of this agreement due to natural calaw
ities or circumstances which were beyond the control of
 
human beings, no compensation will be paid to any Party.
 

8. 	 In case of any differences arising out of this agreement
 
regarding quality of cane, delivery point or distribution of
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permits or any other matter then these will be referred to
 
an arbitrator for decision and no such case can be heard in 
any court of law. 

Signature/Thumb Impression Representative of the Mill
 
of Cane Grower 

Party No. 1 Party No. 2 

Schpdule 
(Details of Cane Crop) 

Date: 

Variety No. of I 1 Estimated 
of Cane 1 Square Kilos ' Total I Production 

|ao 
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APPEI8OI! .3
 

ASREEMENT FOR SUPPLY OF FRESH KA6HZI LINES
 

An agreement made betwee, (hereinafter called the contractor) of the
 
one part and H/s Mitchell's Fruit Farks Ltd., Renala Khurd (hereinafter called th? Company) of the other part
 
for supply of fresh Kaqhzi Lines by the contractor on the following terms and conditions:
 

Quantity 250 (Two Hundred and Fifty Hds. only) of fresh Kaghzi Limes of yellow tolour, fully ripe and
 
free from disease, suitable for shred, pickles and juice extraction. The fruit sall not te dry and
 
cull. The fruit having -Chitri" will not be accepted.
 

Price: Rs. 180.00 (Rupees One Hundred and Eighty only) per 40 kg.
 

Deliveries: Deliveries will be made @100 to 150 mds. of Limes starting from August 3, 1983 except
 
Fridays and Holidays.
 

Security: A sum of Rs. 2250/= (Rupees Two Thousand Two Hundred and Fifty only) will be retained by the
 
Company as security for the proper discharge of the contract from the first payment due to you. This
 
abouiit will be reimbursed to you infull upon successful coepletion of the contract. Incase of any
 
default to carry out the contract as agreed to herein, this security will be forfeited to the Company and
 
you will have no right for its refund to you. Inaddition the Company will hold you responsible for the
 
amount involved inre-purchase of the limes at your risk and expense. The amount so involved will be
 
recovered from your othzer credits or personal assets.
 

PM en: Payment shall be made daily against actual supply of the fruit per day.
 

Please sign on the original copy of this Agreeaent intoken of your acceptance of the above terms and
 
conditions for supply of Kaghzi Limes.
 

for HITCHELL'S FRUIT FARMS LTD.,
 

SUPPLY MAHAGER
 
(Contractor)
 

AN:RA:
 

Copies to: (I)Contract File
 
(2)Production Manager (F/P)
 
13) Accounts
 
(4)Office Copy
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ASREEMENT FOR SUPPLY OF FRESH TOMATOES
 

AN AGREEMENT made between 
 (hereinafter called the Contractor) of 
 the one
 
part and Mitchell's Fruit Farms Ltd., Renala khurd (hereinafter called the Company) of the other part for

supply by the Contractor of fresh tomatoes on the following terms and conditions:
 

Quantity: __aunds of tomatoes fresh, 
fully ripe, free from disease and suitable for extraction.
 
Tomatoes found unfit for extraction shall be rejected on the contractor's account.
 

Pricm: As mutually agreed 
 price for first half of the total contracted quantity shall be Rs. 40/
fRupees forty 
only) per 40 kg tomatoes delivered by the contractor and accepted by the Company. This

price is inclusive of freight, loading/unioading and Octroi charges which will be borne 
by the con
tractor, Market fee will be paid by the Company,
 

Price for the remaining quantity of 
tomatoes shall be settled mutually as per prevailing prices in the
 
market at that time.
 

Deliveries: Deliveries shall 
 bi made daily as per Company's requirements except on Fridays and other
 
holidays.
 

Security: A sum of Rs. (Rupees _nly) 
 shall be retained by the

Company from the first 
 payment du2 to the contractor, as serurity for the proper discharge of the
 
contract. This 
 amount will be refunded to the Contractor infull 
on successful completion of the con
tract. 
 In case of any default to carry out the contract as agreed to herein this security "ill be

forfeited to the Company and the contractor shall have no right for its refund to him. 
 Inaddition the
 
company 
will hold the contractor responsible for the anount involved inthe re-purchase of the 
tomatoes
 
at his risk and expense. 
The amount so involved will be recovered from his credit or otL-r assets.
 

Payment: 
 Payment shall be made against actual quantity of tomatoes accepted by the Company.
 

Given under our hands this fst day of June 1983.
 

for MITCHELL'S FRUIT FARS LTD.,
 

SUPPLY MANAGER
 
(Contractor)
 

629 



LD. 137
 
APPENDIX B.5 

PII SK TOIACC 

lowPAKISTAN TOBACCO COMPANY LIMITED 
compmv LIMITED 

FCV. DV,BUREY. * TOBACCO -CROP 19 

AGREEMENT _____________-

NUMBER DEPOT ISUB-DEPOT 

No. OF 
BARNS 

QUANTITYBUIGPRO
CONTRACTEDBUIGPRO(kgs) j FROM. TO 

PARTICULARS OF TOBACCO GROWER 

NAME 

FATHER'S NAME 

VILLAGE 

TEHSIL 

DISTRI.T 

* STRIKE OUT WHICH IS NOT APPLCABLE.
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AGREEMENT FORM 

This AGREEMENT is made on the 

day 	of , BETWEEN Mr./M/S 

, Tobacco Grower (hereinafter called Grower) 

of Village 	 Tehsil District f 
of the one part, and the PAKISTAN TOBACCO COMPANY LIMITED (hereinafter 
called Company) of the other part. 

And whereas in pursuance of the said Agreement, the Grower is desirous of 
supplying tobacco of the type required by the Company on the stipulated terms and 
conditions and the Company is prepared to accept tobacco from the Grower on the 
mutually agreed terms and conditions. 

Now Thee Presents Witn,'ess and the parties hereby agree mutually as follows 

I. 	 OBLIGATIONS DISCHARGEABLE BY THE GROWER. 

1. 	 That the Grower will plant, only those Flue-Cured Virginia, Air.Cured 
Virginia, White Patta and Burley varieties which have been approved by the 
Pakistan Tobacco Board. 

2. 	 That the Grower shall not apply pesticides of chlorinated hydrocarbon group 
and will only use phosphatic pesticides recommended by the Pakistan 
Tobacco Board. Any deviation from this obligation will render such tobacco 
unacceptable to the Company. 

3. 	 That the tobacco oflered by the Grower will be grown either on his 
own/leased land and cured in his own/leased barn 

4. 	 That tobacco will be properly cured, graded and offered for sale to the 

Company at the premises specified by the Company according to the plant 
position viz: bottom leaf, middle leaf and top leaf. 

5. 	 That the Grower shall offer tobacco of the specified description and will not 
mix leaves of one grade with another grade or indulge in advertent or 
in-advertent admixture of water or other substance for the purpose of' 
gaining any undue advantage in weight. 
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6. 	 That tobacco offered by the Grower will be correctly graded by him on the 
basis of specification laid down by the Pakistan Tobacco Board and moisture 

content of tobacco shall not be less than 11% or more than 13%. 

7. 	 That the Grower shall sell contracted quantity of flue-cured virginia, air
cured virginia and burley tobacco to the concerned Company only and will 
not enter into agreement for the sale of same quantity of tobacco with more 

than one Company 

8. 	 That the tobacco offered by the Grower for sale will be inspected by the 
Company's buyer and the Company will purchase only such tobacco which in 
its opinion is suitable for purchases and at the price determined by the 

Company's buyer, which shall not be less or more than the prices notified by 
the Federal Government from time to time for various types and grades of 

tobacco. The Company will have the right to reject any tobacco which it 

considers unsuitable for its purpose. 

9. 	 That the price of tobacco purchased by the Company will be paid to the 

Grower through a branch of the scheduled Bank designated by the Company. 

10. 	 That the Company Nball not be responsible for any loss, damage or deterior

ation which may occur or result to any part of the tobacco brought by the 
Grower for sale to the Company whilst it is lying at the Company's premises 
prior to its actual acceptance or after raj': ftion. 

11. 	 That all rejected tobacco shall be removed by the Grower from the 

Company's premises at his own cost on the very day of its rejection. 

12. 	 That the Company shall not be held responsible for any failure to purchase 
or for any interruption or delay in purchasing part of tobacco offered by the 
Grower on account of causes beyond its control, such as civil commotion, 

war, riots, strikes, lockouts, earthquakes, lightning, tempest, flood, cyclone 
or by other force accident or cause. 

13. 	 That the Agreement shall automatically stand terminated if the Grower fails 

to fulfill any of the requirements/conditions stipulated above. 
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OBLIGATIONS DISCHARGEABLE BY 7HE COMPANY.
 

1. 	 That tho scales and weights used by the Company shall be those as have 
been certified by the Weights and Measures Department. 

2. 	 That the Company shall buy tobacco of flue-cured virginia, air-cured virginia 
and Burley from the agreement-holder only and not from 'Azad' Grower or 
Tobacco Agent. 

3. 	 That the Leaf Purchase Voucher issued by the Company shall indicate the 
gross weight of each bale, the deduction on account of tare-weight which 
shall not be more than what has been specified by the Pakistan Tobacco 
Board for different types of baling material aid Leaf Purchase Voucher shall 
also indicate the net weight for which tho Grower is entitled to receive 
payment. 

4. 	 That the Company shall provide all necessary facilities to the Grower in 
offering his tobacco at specified purchase Depot/Sub-Depot in accordance 
with the delivery schedule. 

5. 	 That the Company shall provide all necessary facilities to the Grower during 
his visit at the Purchase Depot/Sub-Depot in the form of shelter and 
drinking water. 

6. 	 That the grade and price as determined by the Company's buyer shall be 
clearly communicated to the Grower. 

7.. 	 That the Company will exhibit/display tobacco leaves of various types and 
grades in suitable frame at the Purchase Depot/Sub-Depot with the Federal 
Government Notified price written in bold figures below each type/grade for 
the facility of Grower. 

8. 	 That the Company will not reject any tobacco which meets its requirements 
unless it suffers from such defacts as renders it unfit for purchase. 

9. 	 That the Company will not object to withdrawal of any bale from the buying 
court at the time of purchase if he is diissatisfied with the assigned price. 

10. 	 That the Company will arrange to make payment of Grower's dues through
the branch of its designated Bank within a period of 30 days in the iuanner 
specified here-under :
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(i) 	 Payment in respect of tobacco purchased 
during the first fortnight . .. ... Within seven days. 

(ii) 	 Payment in respect of tobacco purchased 

during the second fortnight ... . ... Within fifteen days. 

(iii) 	 Payment in reapect of tobacco purchased 

during the third fortnight .. .. ... Within twenty one days. 

(iv) 	 Payment in respect of tobacco purchased 

after the third'fortnight ... ... ... Within thirty days. 

11. 	 That the Tobacco Companies shall not, without ostensible strong reasons, 

cause any suspension of purchases or reduction in volum of intake during 

marketing season to the inconvenience of the growers. 

12. 	 That the Company will carry out a survey of tobacco after execution of this 

Agreement and that it will stand oancelled where the Grower has not planted 

the tobacco and in lieu thereof fresh Agreement shall be executed with the 

Grower who had planted tobacco buo has not been able to secure an 

agreement. 

PAKISTAN TOBACCO COMPANY LTD. Signature etc of Grower or his 
authorised repre -entative 

Leaf Buying Manager I Buyer 

Wite. 	 Witness 

Name 	 Name 

Date 	 Date 
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LEAF OFFERING 

1 No. of Buying Days I 
Daco j Lot No. Bales Allocated Initis 
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--- -- -- --

WWEIII C.1 

ORGANIZATIONAL CiHART OF PAU FARID SJW4R HILLS LTD., 

OICARA, PWEJAB 

6eneral Nmager 

a a I a a a 
--------' -- -------------- - - ---- -- ---- - - -- - --.. ---. w..-.-- . --.. --- _. .. ---.. --. a I a a a a 

Administrative Accounts Mechanical Chemical Dept. Cane Electric 
Department Department Dept. Technical Chief Chemist Manager Department
Manager Manager Manager -------------- Manager 

Cane Procurement
 
Officer
 

...-----------

Cane Procuresent -------------------------------- I----Cane Oevelopeent 
Officer Officer 

Farm Contracting
 
Activities
 

Source: Baba Farid Sugar Hills, Ltd., Okara, 1983.
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------------ -------- ----- -- -------- -------- -----

----------------

mWm l C.2 

AN ORGANIZATIOMIL HJANAI
 
OF RAFHRi MAIZE PIROCTS CO., LTD.
 

CPC Corporation - ------- Private Owners 

Board of Directors
 

Chairoan and
 
Managing Director
 

* a I I I 
III I I 

Finanre Dirrctor Plant Director Haize Production Consumer Industrial 
---------------..-------------
 Dept. Director Purchase Sales 

------------ Dept. Director Director
* I . . . . . 

I II 

I - - - I 

Agronoay Seed Research t
 
Field Staff Production Development 
---------- Staff ........... 

Product

Q'wality 

Control
 

II a 

Fa ra Contra c
 
Farm Contractinq 

Act iv i ties 

Source: Rafhan Maize Products Co., Ltd., August 1983.
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-------------------
----------------- 

--------------- ------------- ------- ---------- --------- --------

AN ORGAIZATIONAL DIAGRAM OF THE MITCHELLS FRUIT FARM LTD.
 

Board 

Karachi Head Office(---- Managing Director -------------------------- )Field Sales Offices
 
~~--------------------- ------ ;-------------


Processing Plant 6ener! Hanager
 

Supply Maintenance Confectionary Finance Fare Personnel Sales
 
Manager Manager and Production Director Production Manager Officers
 

Engineer Dept. Manager Manager ---------.. .......
 

Assistant Production
 
Hanager
 

Farm Contracting
 
Activities
 

Source: Mitchells Fruit Fara Representatives, Septeaber 1983.
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APPENDIX C.4
 

ORGANIZATIONAL CHART
 
OF THE PAKISTAN TOBACCO COMPANY, NOWSHERA
 

Chairman
 

------------------Planning Dept.
 

------------------------ a
 

General Manager I 

a a I a I 

Marketing Finance Personnel Production
 
Dept. Dept. Dept. Dept. Dept.
 

Buying Cleaning & Research &
 
Centers Classifying Development
 

* a
 

a a
 

Farmer Contracting
 

Source: Pakistan Tobacco Company, Ltd., Nowrsheral 1983.
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APPENDIX D.1
 

TONNAGE PROCESSED BY MITCHELL FARMS INC., 1982/1983*
 

Comimodity Tons Per Year 

Oranges 
Grapefruit 
Lemons 
Apples 
Plums 
Mangoes 
Guavas 
Apricots 
Tomatoes 
Peas 
Onions 

515 
80 
40 
106 
14 

320 
45 
25 

850 
50 
26 

Green Chilli
Sweet Corn 

es 3 
62 

*Note: Roughly half of Mitchell Farms net 
returns are accounted for by confectionary items
 
(sweets); fruit fillings are used in many of the
 
sugar-based items.
 

Source: 	 Mitchell Farms representatives,
 
September 1983.
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CONTRACT HAIZE PRODUCTION BY RAFHAN: 1973-80
 

No. of Area (Acres) Production (Tons) Yield (Kqs/Acre)
 
Sprina TOTAL Sume__ Srin. Average
Year Farmers Summer Srin TOTAL Summer 


1973 238 3,000 1,900 4,900 3,124 1,929 5053 1,041 1,015 1,031
 

1974 180 2,000 1,600 3,600 1,925 1,653 3,578 963 1,053 994
 

1975 371 3,500 6,720 10,220 3,306 6,429 .9,735 945 957 953
 

1976 526 9,738 8,000 17,730 9,920 7,991 17,911 19019 1,000 19010
 

1977 486 4,908 11,5)8 16,48i 3,490 12,847 !6,337 712 1,110 991
 

1978 768 7,745 16,000 23,745 4,500 13,134 17,634 581 821 743
 

1979 675 4,000 14,205 18,205 2,388 13,644 16,032 597 960 880
 

1980 822 7,135 21,821 28,956 4,350 17,218 21,568 610 789 745
 

Note: Area means area harvested.
 

Data supplied by Rafhan Company officials, August 1983.
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APPENDIX D.3 

FLUE CURED VIRGINIA TOBACCO GROWERS 
OF THE PAKISTAN TOBACCO COMPANY 

Barns 1978 1983 
Held No. of Growers No. of Barns No. of Growers No. of Barns 

1 4.498 4,498 3,759 3,759 
2 725 1,450 3'72 704 
3 134 402 81 243 
4 39 156 19 76 
5 16 80 14 70 
6 6 36 1 6 
7 6 42 1 7 
a - -

9 
10 1 10 
11 1 11 

TOTAL: 5_426 685 4,227 4,e65 

Source: Pakistan Tobacco Co., 1983.
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APPENDIX E
 

A Statistical Analysis
 
of Sugarcane and Maize Production
 

E.1. 	Multiple "inear regression models wbre constructed to
 
assess the impact of production contracts on surveyed sugarcane
 
and maize farmers. Thirty of the 40 maize farmers intervieed
 
held formal production contracts with Rafhan during the last crop 
season and were designated as "contract farmers" for this 
analysis. Although practically all farmers selling sugarcane to
 
the Baba Farid Mill have production contracts, the mill provides
 
intensive technical assistance and supervision to about one-third
 
of the growers. Twenty of the 41 sugarcane farmers interviewed
 
were closely supervised during the last season and were desig
nated as "contract farmers" for this analysis.
 

E.2. Yield functions were estimated to assess the differen
tial impacts of time and contracting on yield after accounting
 
for variation in other farm characteristics. A general regres
sion model was specified where yield per acre (100 kg) is a
 
linear function of:
 

(1) 	size of farm (acres);
 

(2) 	percentage cf the farm owned by the operator;
 

(3) 	percentage of the farm planted in the crop in question;
 

(4) 	 T, a time index denoting the tth year that the farmer
 
grew the crop; and
 

(5) 	a contract dummy variable ("1" = "contract or super
vised;" "0" = "non-contract or unsupervised").
 

The time index, T, was incorporated to estimate the impact of
 
experience or "learning by doing" on yields. The time index also
 
serves as a proxy for measuring the degree of innovation and
 
diffusion. The 40 maize farmers and 41 sugarcane farmers were
 
asked to estimate the acreages and yields for the first year the
 
crop was grown, and for the last four seasons. These responses
 
produced 154 maize observations and 113 sugarcane observations
 
for pooled cross section-time series models. The estimated re
gression equation results are shown in Appendix Table E.1.
 
Supervised ("contract") sugarcane growers produced about 5,400 kg
 
per acre more than unsupervised growers, and the regression
 
coefficiont is highly significant. The time index, T, indicates
 
that sugarcane yield increases slightly, althoughly insignifi
cantly, with experience.
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Appendix TAble E.1
 

Estimated Yield Functions
 

Sugarcane Maize
 

Variable Ecuation Equation
 

Constant 278.83 9.74
 

Farm Size .27 .002
 
(.11)3M (G003)
 

% of Farm Owned -.98 .028
 
(.36)1 (.018)
 

% of Farm in Crop .84 .042
 
(.40)m (.02)m
 

T (year) 1.22 -.054
 
(1.10) (.073)
 

Contract Dummy 54.98 1.72
 
-_____(2.L01:U 1 (.96) 

N 113 154 
R Sq. .2 .11 

Regression standard errors are in parentheses.
 

&"t" test is significant at te 1 percent level.
 

M"t" test is significant at the 5 percent level.
 

Sugarcane yield increases as both farm size and specialization in
 
the crop increase. Farmers who rent most of their land appear to
 
have higher sugarcane yields than farmers who own most of their
 
land. Contract maize farmers have higher yields, although the
 
difference is insignificant. Maize yields also increase as farm
 
oize and crop specialization (percentage of the farm planted in
 
the crop) increase. Maize farm owners appear to have slightly
 
higher yields than renters, but the difference is insignificant.
 
Maize yields decline slightly with experience, but the coeffi
cient is insignificant.
 

E.3. Crop acreage was regressed on the independent variables
 
specified in E.2 as another estimate of innovation and diffusion.
 
The results of the acreage model are shown in Appendix Table E.2.
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Appendix Table E.2
 

Estimated Acreage Functionu
 

Sugar-cane Maize 
Variable Enuation Eugtion 

Constant -15.43 -34.75 

Farm Size .12 .197 
(.02)1 (.02) L 

% of Farm Owned .017 .096 
(.058) (.13) 

% of Farm in Crop .4 1.057 
(.064)1- (,14)&' 

T (year) .33 2.3 
C. lG)= (.51)" 

Contract Dummy 9.66 -2.6 
(3.22)1 (6,6) 

_ 
N 

__R S. 
113 
.47 

154 
.65 

Regression standard errors are in parentheses.
 

:"t" test is significant at the 1 percent level.
 

m"t" test is significant at the 10 percent level.
 

Both sugarcane and maize farmers have expanded their 
 respective
 
acreages over time, 
and the estimated coefficients are signifi
cant. Supervised sugarcane farmers planit about 9.7 more 
acres
 
than unsupervised growers, and the difference is 
 significant.

In contrast, contract maize farmers te,,id 
to grow slightly smaller
 
acreages of maize than non-contract -armersq but the difference
 
is insignificant. Both sugarcane and maize farmers' 
respective
 
crop acreages increase with farm size (significant), percent of
 
farm owned (insignificant), 
 and degree of crop specialization

(significant). The crop specia)ization variable would be

expected to have a positive, 
 significant association with crop
 
acreage because of their specificationi.
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E.4. A Cobb-Douglas type production function was estimated
 
to evaluate the impacts of contracting, net of input variation on
 
yields. Appendix Table E.3 shows the results of -egressing the
 
natural logarithm of the 1982 yield per acre on the natural
 
logarithm of five different production costs and the linear,
 
additive contract dummy variable. All of the regression coeffi
cients are not significantly different from zero at the 10
 
percent level and two input coefficients in each equation have
 
negative signs. Although the contract coefficients are insignif
icant, they estimate that supervised growers' yields exceeded
 
non-supervised growers by almost 17 percent last year while
 
contract maize yields oceeded non-contract yields by about 9
 
percent.
 

Appendix Table E.3
 

Estimated Production Functions
 

Sugarcane Maize
 

Variable Equation Eauation
 

Constant 3.959 2.828
 

Labor Cost .189 .134
 

(.185) (.195)
 

Fertilizer Cost .221 -. 062 

(.146) (.068) 

Water Cost -.063 .038
 
(.094) (.115)
 

Seed Cost .249 .25
 
(.654) (.4)
 

Other Costs -.064 -. 105
 

(.129) (.157)
 

Contract Dummy .169 .091
 

(.104) (.371)
 

N 41 40
 
R Sq. .19 .13
 

Regression standard errors are in parentheses.
 

No reoression coefficient is significant at the 10 percent level.
 



E.5. Net returns per acre were regressed on all inoependent
 
variables specified in E.2. except time. The results of the
 
model are shown in Appendix Table E.4. Net returns were speci
fied as rupees per acre during 1982. Most studies find great
 
variability in profits between firms and this study was no
 
exception.
 

Appendix Table E.4
 

Estimated Net Returns Equations
 

Sugarcane Maize
 

Variable Eguation Equation
 

Constant 1899.3 382
 

Farm Size 2.93 -.32 
(4.4) (1.25)
 

% oF Farm Owned -1.63 13.56
 
(13.2) (8.43) 

% of Farm in Crop 31.07 3.74
 
(15.3)J± (9.57)
 

Contract Dummy 848.31 17.73
 
(737. 6) (427.8) 

N 41 40
 
R So . .14 .09
 

Regression standard errors are in parentheses.
 

I"t" test is significant at the 5 percent level.
 

E.6. Although the regression models generally explain less
 

than one-half of the variation in the dependent variables, they
 

consistently indicate that farmers receiving intensive technical
 

assistance and supervision under the provisions of a formal
 

production contract have higher yields than other farmers. Over
 
their
time, surveyed sugarcane and maize farmers have increased 


acreages of the respective crops. Interviews suggest that in

creased market stability and technical assistance provided by
 
Farid have allowed farmers to take greater
Rafhan and Baba 


A farm-level
production risks and expand their acreages. 


647
 



assessment 
 of yields over time is much more difficult than the
 
acreage question because it represents a culmination of each
 
farmer's unique resource combination.
 

Although Baba Farid has operated only three years, its technical
 
assistance p,-ogram has made great progress. 
 In contrast, Rafhan
 
has been involved in maize contracting for more than a decade.
 
The major effects of Rafhan's introduction of hybrids and other
 
technical assistance into a farm community probably has its 
most
 
dramatic impact during the first five years. 
 In the Okara area,
 
non-contract maize farmers' yields are not 
 significantly dif
ferent from contract growers because they have received external
 
benefits from the contract program: a new market for hybrid
 
seed; increased competition and security in local maize markets;
 
and new sources of production technology passed on by contract
 
farmers to their less innovative, more cautious neighbors.
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OILSEED PRICE POLICY
 

Recommendations
 

1. That a positive pricing regime be instituted for vegetable 
ghee and the edible oils. This would involve a gradual, 
real increase of procurement and retail prices of edible 
oils and ghee on the order of five percent per year. A four
 
to five year period of corrective pricing should enable
 
market prices to reflect domestic scarcities.
 

2. 	 That a crop and livestock management unit be established.
 
Its mandate would include the collection and analysis of
 
information for formulating price policy. This would in
clude information on costs and returns collected from farm
 
household studies and market flow and financial analysis for
 
essential food commodities.
 

Background
 

In this report, the nature of oilseed pricing policy on the
 
production, distribution, consumption and trade of edible oils
 
will be discussed. There is a growing recognition that OP
 
pricing policies have discouraged growth in edible oilseed pro
duction, given rise to an inefficient processing system, encour
aged the rapid rise in ghee consumption and most pressing of
 
late, led to a sharp rise in the import of edible oils. The
 
adoption of a positive pricing regime would demonstrate the GOP's
 
commitment to the develupment of the edible oilseed sector and
 
promote the sector's rapid, rational development.
 

PRICE POLICY AND CONSIJMPTIOD OF EDIBLE OILS 

1. 	 The average Pakistani consumes about 42 grams of fat per 
day, with a relatively low proportion derived from vegetable 
sources. Only 60 percent of the total fat consumption in
 
Pakistan is from vegetable sources, while in Sri Lanka, a
 
nation with a similar per capita income level, vegetable
 
sources account for over 90 percent of the total fat supply.
 
This reflects, in part, the inability of the oilseeds sector
 
to provide the population with an adequate supply of low
cost vegetable fat.
 

2. 	 As incomes risev there is room for significant expansion in 
the consumption of edible oils. Pakistan's fat consumption 
is less than a third of that in Sweden and under half the 
level of that in Argentina. Edible oil is an important 
complement to a diet based largely on grains, as is the case 
in Pakistan today. 
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3. 	 ee is widely consumed by all segwments of the Pakistani 
population. In 1971/1972, average per capita consumption of 
milk-based desi ghee was .46 lb per month, and the consump
tion of vegetable oil was .43 lb per month. Consumption of
 
both vegetable ghee and desi ghee were more equally distri
buted across income groups than was that of various luxury

foods such as chicken and eggs. The consumption of edible
 
oils in 1971/72 was less equitably distributed across income
 
classes than was that of wheat or rice.
 

4. 	 Vegetable ghee consumption has increased at a rate of nine
 
percent per year over the past three years. 
It is estimated
 
that in 1982/83 the average Pakistani consumer will obtain
 
close to seven kgs of ghee for household purposes. Per
 
capita consumption of vegetable ghee has increased by
 
approximately six percent per year during the past three
 
years.
 

5. 	 The 
factors responsible for the increase in consumption of
 
vegetable ghee are population growth, rising income,
 
decreasing real prices of ghee and deterioration in the
 
price of ghee relative to other foodstuffs. Population
 
growth is rising at a rate of three percent per year and
 
gross nitional income has been rising at a rate of five to
 
seven percent during the past three years. Consequently,
 
per capita income during this period has increased at an
 
average rate of nearly three percent. During the past six
 
years, the real price of vegetable ghee has dropped relative
 
to a market basket of consumer prices. The price of ghee

relative to the administered price of wheat has also
 
declined.
 

6. 	 Vegetable ghee prices in real terms have declined at an
 
average rate of seven percent per year over the past six
 
years. Retail ghee prices are administered by the federal
 
government. Starting in 1976/77, retail ghee prices, rela
tive to the consumer price index, have been declining at an
 
uneven rate. Relative to the other items in the Pakistani
 
consumer's market basket, ghee has become 43 percent less
 
expensive in 1981/82 than in 1976/77. In 1970 Rupees, the
 
price of vegetable ghee in 1975/76 was 4.32 Rs/kg. In
 
1981/82, the real 1970 price was 2.76 Rs/kg The decline in
 
ghee prices accounts for nearly half the growth in ghee
 
consumption in Pakistan.
 

7. 	 During the 1970's, the price of wheat increased by fifty
 
percent more than the price of vegetable ghee. In the early

1970's, a kilogram of wheat was selling at the retail level
 
for approximately ten percent of the price of ghee. By the
 
late 1970's and early 1980's, the cost of a kilogram of
 
wheat was 15 percent of the cost of a kilogram of vegetable
 
ghee. Wheat consumption has also increased rapidly during

the 1970's which, because of the complementarity between
 
wheat and ghee consumption, has also added upward pressure
 
on ghee consumption.
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8. 	 During the past ten years there has been a significant shift
 
in ghee consumption from a milk to a vegetable base, as is
 
reflected in retail product prices. Desi ghee, a milk-based
 
product, has lost a significant share of the ghee market to
 
vegetablt ghee and vegetable oils. In the early 1970"s,
 
desi ghee was, by weight, twice as expensive as vegetable
 
ghee. By 1980, desi ghee was nearly three times as expen
sive as vegetable ghee. In many rural areas, desi ghee is
 
still the preferred cooking medium, although vegetable ghee
 
is now widely marketed thoughout the countryside. The
 
higher price of desi ghee is a reflection of both the
 
product quality preference and the thinner market for this
 
product.
 

9. 	 Even if the GOP were to enforce a five percent increase in
 
ghee prices each year for the next ten years, ghee consump
tion would still be 30 percent higher in 1990/91 than in
 
1980/81. Based on varinus econometric studies, the income
 
elasticity (percentage change in consumption for a percent
 
change in income) is on the order of .9, and the own-price
 
elasticity is on the order of -.6. If incomes were to rise
 
in per capita terms by three percent, and ghee prices were,
 
in real terms, increased by five percent per year, the
 
consumption of ghee would rise from nearly 700,000 metric
 
tons in 1981/82 to 900,000 metric tons in 1991/92. If
 
prices were to remain constant at 1981/82 levels, a doubling
 
of ghee consumption in slightly over eleven years could be
 
expected. If prices were allowed to continue declining,
 
then ghee consumption would rise at an even faster rate.
 

OILSEED POLICY AND THE PRODUCTION OF EDIBLE OILS
 

1. 	 Aggregate production of edible oils has grown at a rate of
 
1.2 percent per annum since 1973/74. Production has de
clined from peak levels of 251,000 MT in 1978/79. The
 
production of nontraditional oilseeds has doubled between
 
1973/74 and 1981/82, although it accounts for only eight
 
percent of total edible oil production. Throughout this
 
period the acreage planted to cotton, rapeseed and mustard
 
has increased marginally, while yields have stagnated.
 

2. 	 The real wholesale price of cottonseed oil dropped 43 per
cent between 1971/72 and 1980/81. The wholesale price of
 
cottonseed oil also declined relative to the wholesale price
 
of wheat--a major competing crop. The declining real price
 
contributes to an atmosphere in which few economic incen
tives exist to encourage the adoption of improved production
 
techniques.
 

3. Several studies of farm level costs and returns show that
 
returns from the traditional oilseed crops barely cover
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production costs. For all the oilseed crops fertilizer
 
application is sharply below recommended levels, broadcast
ing is the common planting method and there is little
 
chemical pest control. Sub-optimal input application is a
 
reflection of the low profitability of edible oil
 
production.
 

4. 	 An econometric assessment by the Punjab Economics Research
 
Institute concludes that, "relative to other crops, the
 
area's response to price changes is slight for the tradi
tional oilseads."s The estimated short-run, price-area
 
elasticity was .25, implying that a ten percent +armgate
 
price increase would lead to a 2.5 percent increase in
 
cropped area. Output response, however, if viewed in a
 
quantity of adjustment framework, would be significantly
 
greater due to yield effects and the interaction of area and
 
yield. In other words, if prices were to improve, both area
 
and yields would rise. If output prices were unchanged, the
 
supply of edible oils would have to increase at a rate of
 
nearly 12 percent per year just to maintain imports at their
 
present levels. 

OILSEED PRICE POLICY AND THE DISTRIBUTION SECTOR
 

1. 	 There are wide margins between the price of cottonseed oil
 
and that of ghee, averaging 32 percent per year over the
 
last six years. A significant share of these margins goes
 
to the costs of processing, handling and transport.
 

2. 	 The extraction rate for edible oil is on the order of 20 to 
30 percent lower than comparable levels in the United 
States. The processing industry is divided into Kohlus, 
mechanical extractors and solvent plants. There are several
 
thousand knhlus and small manual crushers used largely to
 
process rapeseed and mustard fo- Village consumption. The
 
mechanical expeller industry processes over 90 percent of
 
the edible oilseed used for domestic ghee production, but
 
efficiency remains low due to the lack of delinting facili
ties and the use of low-pressure, single-run crushers.
 
After nationalization, solvent plants fell into a state of
 
disrepair and, at present, are operating well below
 
capacity.
 

3. 	 The primary domestic source of edible oil is cotton, a crop 
produced primarily for its fiber with oil as a by-product. 

'Mohammad Ashizq "Area Allocation Decisions: A Study of 
Pakistani Farmers' Responsiveness to Changes in Prices." Occa
sional Study, Punjab Economic Research Institute Publication 186,
 
May 1981.
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Less than 20 percent of the value of cotton is in the oil
 

and oilseed cake. Consequently, edible oil production is
 

largely dependent on the demand for cotton fiber.
 

4. 	 At present, it is more profitable to produce industrial oil
 

than edible oil. Refined cottonseed oil is sold by expeller
 

plants to the GCP at a controlled price of 250 Rs per maund
 

(40 kg), while one drum (45 kg) of "scrap" or "dirt" oil can
 

be sold to soap factories for Rs 400. Procurement quotas
 

for cottonseed oil are given to expeller plants, yet these
 
a
operations, by crushing at a low efficiency, can divert 


share of their oil from refined to industrial use.
sizable 

Furthermore, a premium price is paid for high-oil cake--a
 

livestock feed. This adds another incentive to keep the
 

efficiency of the processing sector at a low level.
 

5. 	 To sLimulate efficient edible oil processing, linkages to
 

the 	commercial livetock sector must be forged. Present
 

on milk and beef prohibit the commercial
control prices 

expansion of these sectors. The Pakistani milk price is
 

$5.50 per 100 pounds compared with $13.20 per 100 pounds in
 

the United States. Imports of heavily subsidized European
 

Economic Community milk powder undercut the domestic produc

tion of milk. Beef prices are 80 to 95 U.S. cents per
 
:=e them at near worldkilogram (10 to 13 Rs/kg), which pl 


rising
low levels. Commercial poultry production had been 


at a rate of 25 percent in the 1970's. Dressed weight
 

poultry is nearly twice as expensive as beef and about the
 

same cost as mutton. Retail poultry prices are not
 

controlled.
 

OILSEED PRICE POLICY AND THE IMPORT/EXPORT SITUATION
 

1. 	 Vegetable oil imports have been rising at a rate of 15
 

percent per year since 1978 to cover the domestic supply

demand 	gap. Total imports of vegetable oil in 1982/83 are
 
account for 66 percent of
estimated at 530,000 MT which will 


total domestic consumption. Edible oil imports are nearly
 

equally divided between concessionary U.S. soybean oil and
 

Malaysian palm oil. 

2. 	 In 1981/19B2, estimated costs of edible oil imports were 250
 

These are the largest of the agricultural
million dollars. 

imports, although they account for only five percent of
 

total Pakistani imports. Since 1978/79, edible oil import
 
per
costs have risen at a nominal rate of only one percent 


annum due to the sharp fall in world oilseed prices.
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3. 	 The port price of Malaysian palm oil is 25 to 30 percent
 
lower than the domestic price of edible oil. In 1981/82,
 
the cost of a ton of Malay palm oil was $480, while the cost
 
of a ton of cottonseed oil in the Lahore market was $677.
 
This difference in cost can be attributed to the domestic
 
subsidies granted to Malay palm oil producers as well as to
 
the relative technological underdevelopment of the Pakistani
 
oilseeds sector.
 

4. 	 The domestic control price of vegetable ghee is 70 percent
 
lower than the domestic retail price of ghee in India.
 
Although ghee exports are legally prohibited, a significant
 
amount of trade is said to flow across the borders. Conse-,
 
quently, Pakistani foreign exchange is being used to subsi
dize consumption of ghee in India.
 

5. 	 Pakistan's import policies have been loosenci in the last
 
two years to allow private trade in edible oils. Importers
 
are allocated foreign exchange and are eligible for special
 
credit subsidies. At present, the difference between the
 
import price and the retail price of ghee allows for a
 
profit of approximately $150 per metric ton. Accordirngy,
 
the private import of edible oils is perhaps one of the most
 
profitable agribusinesses in Pakistan.
 

6. 	 India purchases soybean oil at $410 per ton--nearly $36 less
 
than the amount paid by Pa!cistan.--because India purchases
 
the edible oil in lots of 10,000 MT or more. Increasing the
 
size of procurement lots could save Paksitan up to eight
 
percent of the foreign exchange it expends on ee'ble oil.
 

7. 	 The Trade Corporation of Pakistan supplies the Shee Corpora
tion with edibl- oil at a price of Rs 6,698 per metric ton,
 
which allows a profit of Rs 1,439 per metric ton. This
 
profit is returned to the federal government and is then
 
used in the next year's budget. The other major re\,nue
 
source from oilseeds is the excise tax of fifteen percent
 
levied on ghee factories. These funds are also returned to
 
the federal government for general budgetary use. There is,
 
at present, no system by whit:h import tax levels are tied to
 
the level of funding of producti i subsidies or research and
 
development iii oilseeds.
 

8. 	 Pakistan's current accounts deficit widened from 990 million
 
dollars in 1980/1981 to 1.39 billion in 1981/1982. A cur
rent accounts deficit of 1.5 billion dollars is forecast for
 
1982/83. Pakistan receives an estimated 45 percent of its
 
exchange earnings from Aorker remittances. While remit-.
 
tances grew well in 1982 following the float of the Rupee,
 
they depend on the health of the Middle Eastern economies.
 
Elimination of edible oil imports, at present, would save
 
Pakistan a quarter of the nation's current accounts deficit.
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To stimulate oilseed production and to improve the efficiency of
 

edible oil marketing, an improved pricing policy will affect the
 

future development of oilseed production and marketing. These 

groups of pricing policy will be referred to as (1) price-posi
tive, (2) price-neutral and (3) price-negative. For purposes of 

policy recommendation, it is suggested that a price-positive 
atmosphere be adopted through the institution of appropriate
 
pricing and procurement mechanisms. For purposOs of comparison
 
only, the three alternative pricing scenarios and their probable
 
consequences are presented:
 

Price-Positive
 

In this case, ghee prices are raised by, for example, five per
cent per year in real terms (against the consumer price index),
 

and the domestic market ia protected from the adverse effects of
 
the international market by a series of import duties and licens
ing controls. Farmgate procurement prices should be increased by
 

an equal amount (five percent) by indexing against the wholesale
 
price index.
 

The rise in retail ghee prices would cause the growth in consump
tion of ghee to drop by 40 percent from present rates. The
 

higher retail prices would encourage expeller operators to
 
improve edible oil extraction rates and direct their operations
 

away from industrial to edible oil purposes. A higher urban ghee
 
price would encourage the construction of new solvent extraction
 

facilities which would improve extraction efficiency in edible
 

oil processing. A higher farmgate price would induce farmers to
 
turn over more area to traditional oilseed crops and to experi
ment with new oilseed varieties.
 

Under this pricing regime, the domestic market remains insulated
 

from the worli market. However, this will allow a controlled
 
inflation of the value of edible oils and oilseeds to the
 

Pakistani econcmy, gradually bringing market prices more in line
 

with domestic scarcities. As world prices for oilseeds increase,
 
domestic price-controls could be relaxed accordingly. Revenue
 

gained from import duties and licensing fees for edib1 oil could
 

finance research and development in oilseed production.
 

Higher real prices may mean some groups would not be able to
 

consume as much ghee as they had hoped or expected. Consumer
 
disappointment could be offset by early warning of price in

creases and by gradual increases, in real terms, spread thraugh

out the calendar year.
 

Price-Neutral
 

A price-neutral policy wov'id be one in which all price controls
 

are removed from the edible oil sector. This would include the
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abolition of the floor price and retail ghee price, 
The price of
 
ghee would be allowed to move in accordance with the movements in
 
the international price of edible oil.
 

It would be expected that in the long run, 
 a highly efficient
 
allocation of resources will result to meet the domestic 
 demand
 
for ghee. This will be accomplished by inducing the private
 
sectcr to 
mobilize resources to substitute for imported ghee.

The situation would result in continued imports at present

levels, with an 
 expected rise in domestic prices as the world
 
market price begins to climb.
 

The major gains from this policy would be the administrative
 
costs saved from dismantling the price control apparatus, and the
 
expected improvement 
in production atmosphere as the private
 
sector realizes the GOP's commitment to promoting free trade.
 

There are also negative consequences of such a policy. In the
 
short run, it will be far less expensive to import edible oil
 
than to produce it domestically. Consequently, inefficient pro
ducers may 
be forced out of the edible oil market before they

have had the exposure to new production technologies. Further
more, the world price for edible oils has moved in a highly

volatile 
fashion over the past decade. Exposing the domestic
 
economy to the wide fluctuations of the international market may

be unwise considering the importance of ghee 
in the domestic
 
consumption basket.
 

Price-Negative
 

The third set of policies is termed "price-negative" because it
 
involves falling 
real prices for edible oil and ghee, rising

consumption and stagnating production. 
 The current GOP pricing

policy has contributed to the development of 
 a price-negative
 
atmosphere by allowing the price of edible oil and ghee to drop

relative to the prices of competing goods. This tends to dis
courage increased output of oilseeds as farmers' profits are held
 
down by low prices. Marketing efficiency, likewise, is main
tained at low levels as processors find it more profitable 
to
 
produce industrial rather than edible oil. 
 Finally, as domestic
 
prices are in excess of 
import prices, the greatest profits-are
 
being made in the import of edible oils. 
This leads to a bulging

import bill 
for edible oil as well as an unfavorable allocation
 
of domestic resources as private sector investment is put into
 
import/export activitie5 rather than domestic 
 production or
 
processing.
 

Conclusion
 

An increase in edible oil production is a major development
 
priority in Pakistan. Pakistan is blessed 
with the natural
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resource base that makes possible the domestic production of a
 

wide range of oilseed crops. A prerequisite to production
 

idvances is the development ol an economic and te:chnological 
atmosphere that promotes the production and distribution of these
 

commodities. A first step in that direction would be the estab

lishment of a pricing atmosphere that allows for reasonable
 

returns to the producing and distributing community. Conse

quently, policy measures taken to move from a negative to a
 

positive pricing atmosphere for edible oils and their products is
 

a necessary first step in an edible oil development strategy.
 

SUGGESTED PRUJECT ANALYSIS--COST OF RETURNS
 

OF PRODUCING AND DISTRIBUTING CROPS AND LIVE-


STOCK PRODUCTS IN SELECTED AREAS OF PAKISTAN
 

In the report by Boykin,* dated 14 December 1982, a proposal is
 

made to establish a farm and livestock management unit which
 

iould conduct periodic surveys and provide budget and enterprise
 

information to policymakers, as needed. Boykin Ei.qests conduct

ing this survey and analysis procedure in several geographic
 

regions of the Punjab. The project would be located under the
 

administrative control of the Punjab Ministry of Agriculture and
 

close ties would be established with the Livestock Production
 

Research Institute at Bhadanager and the Crops Research Group.
 

Generallv, the proposals offered by Boykin are first-rate and
 

should merit serious consideration by the Government of Pakistan
 

and the donor community. Several amendments to these proposals
 

are offered in this paper that may improve the scope and opera

tion of a farm and livestock management unit.
 

Who will use the data?
 

In proposing such a unit, it is important to consider from the
 

start the final users of the data. Generally, price policy is
 

made at the national level; decisions on import subsidies, tax
 

and release prices are all made at the national level.
policies 

Occasionally, "price-policies" are adopted on a district level,
 

this rarely occurs in times of normal market operation.
although 

On the national level, the Agricultural Prices Commission has
 

been given a mandate to prepare recommendations for the pricing
 

This weighty task requires
of agricultural inputs and outputs. 


the regular provision of a source of farm enterprise data. It is
 

only logical, theno that at the national level a farm and lives

tock management unit be linked to the Prices Commission.
 

"Livestock and Poultry Production and
*See Cavlin Boykin, 


Marketing," in Part VI of this series.
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Price policy, however, is not the only area where a farm
 
management unit can have an effect. 
 Matters such as evaluating
 
the agricultural terms of trade, distribution of 
income, trends
 
in wage rates and allocation of government serivces can all be
 
improved by the use of 
 farm management data. Accordingly,
 
government 
 agencies that would evaluate such things--notably the
 
Planning Commission--should be involved in the formulation of the
 
unit.
 

Is There a Base to Build Uo__?
 

Several cost-of-production and farmgate returns surveys have been
 
conducted in the Punjab. Many of these have been of the 
 "one
shot" survey and write-up variety where linkages to government

decision making and policy analysis are weak. Furthermore, fund
ing for studies conducted with more regularity appears to be on a
 
year-to-year basis, so the continuity of 
the survey frequently is
 
disrupted by lack of 
funds. Some of the best cost-of-productinn
 
work has been done by the Agricultural Ecoricmics Department at
 
Faisalabad Unversity under the direction of Dr. 
 Mohd. Chaudry.
 
This work has recently been expanded to incorporate livestock
 
budgeting as well, 
and those reports should soon be forthcoming.
 

The Faisalabad work provides a solid baseline of data with which
 
to begin and should be built upon if at all possible. Unfortu
nately, the link between the Faisalabad work ai.d government price
 
and food policy analysis is nearly nonexistent. Those respon
sible for conducting and analyzing the survey at Faisalabad
 
s4.-med to have little confidence that their data would be used
 
for government policy analysis. Accordingly, it would be prefer
able to draw on the technical expertise of 
 the university in
 
constructing survey:, selecting field sites and obtaining enumer
ators while developing formal institutional ties within the
 
government proper.
 

Expanding the Management Scope
 

As several consultants and researchers have emphasized, the major
 
constraint on increased production and farmgate returns 
studies
 
should help identify areas where improvements in pricing, budget
ing and management can be made. However, there are other areas
 
comlementary 
to food and livestock production where bottlenecks
 
to increased development also occur. One of the most important
 
of these is the distribution sector. Often, the complaint is
 
heard that the distributional inefficiencies in the food and
 
livestock sector are so great that an positive price policy will
 
be swallowed up by traders, leaving little for the farmer and
 
less for the consumer. In many instances, products travel
 
through a great number of hands, each taking a 
share of the final
 
price. Losses in storage, transit and handling also can account
 
for a significant share of the 
price buildup. In addition,
 
inefficiencies in product distribution inhibit the efforts of
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production campaigns.
 

As a first step in the amelioration of those constraints, the
 
distributional inefficiencies must be identified and exp~ained.
 
Cost of production, business returns and market flow analysis can
 
logically be linked with farmgate budget analysis to provide a
 
more holistic view of the financial structure of the food and
 
livestock sector. Accordingly, an additional component to the
 
crops and livestock management unit would be a distribution
 
analysis team. This team would select certain crops and animal 
products and, through a variety of survey techniques, identify 
the costs and returns at various market levels and the con
straints to improved distribution efficiency. What follows is a
 
proposed project that builds upon that suggested by Mr. Boykin in
 
his report of 14 December 1982.
 

Technical Descri pti on 

The project would involve the development of a crop and livestock
 
management unit with a mandate to develop a system of farmgate
 
and market surveys to provide data for policy makers and other
 
users. The unit would be jointly administered by the Prices
 
Commission and the Federal Department of Agriculture. A provin
cial office would be established in the Punjab in coordination
 
with the Provincial Agriculture Department. The linkages between
 
the project and the Agricultural Planning Commission would be
 
strengthened through exchange of manpower and the establishment
 
of overseas training programs for commission staff.
 

The unit would conduct farmgate and market surveys in six to
 
eight agro-climatic regions of the Punjab and report on a regular
 
basis. Emphasis would be placed on (1) developing suitable
 
interviews and interview procedures, (2) supplying a timely
 
source of information, (3) linking the information produced to
 
those who are in a position to use it and (4) responding to
 
requests for additional information as is possible within the
 
mandate of the office. Training in survey procedures, data
 
analysis and report preparation would be included in the project.
 
After a trial period of no less than four years, plans would be
 
drawn for the extension of the unit to other provinces.
 

To staff the unit, early emphasis would have to be placed on the
 
use of expatriate staff. Following Boykin, it is suggested that
 
a project leader, crops economist and livestock economist be
 
hired as contract officers. Ir, addition, a marketing economist
 
would be required to provide the expertise needed for an analysis
 
of food distribution. To synthesize and coordinate various
 
informal survey activities, it is suggested that a sociologist be
 
recruited for project staff. At 4east half the project staff's
 
duties would consist of transferring knowledge and experience to
 
Pakistani counterparts.
 

To initially assist in surveys and analysis procedures, statisti
cal and computer science support would be required. It is
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suggested that during the first two years of 
the project, statis
tical and cawputer science consultancies be 
project: budget. These consultancies would be 

included in 
for at least 

the 
six 

months each. 

With an expanded professionzl staff, the enumerator staff and the
 
counterpart personnel 
(relative to the Boykin proposals) can be
 
expanded. Counterpart scientists should equal the number of
 
expfatriates---that is, 
five, and the enumerator staff should be
 
increased to at least 30.
 

As the project expands, the mos 
pr'omising of the counterpart
staff would be used as a cadre for setting up management units in 
other provinces. Building and equipment needs would include 
space and eruipment, field enumerator housing, motorbikes, trucks 
and supplies and housing -or expatriate staff. 

Evaluation and Benefits
 

The evaluation framework and the 
project benefits would be
 
essentially the 
same as those defined by Boykin, except for a
 
marketing component that would also be subject 
to review. It
 
would be useful if the marketing studies were reviewed by members
 
of the Provincial Food Department and by PASSCO because both are
 
heavily involved in marketing assessment. In addition, private

sector review 
of marketing studies from agribusiness concerns
 
would be another means of improving the rk ;arch and reporting
 
process.
 

The policy implications, the social implications and the imple
mentation framework would be similar to those defined by 
Boykin

for a marketing component that would be included. 
This would add
 
considerable scope 
to the reports provided by the unit because
 
questions of marketing margins, inefficiencies in the distribu
tional 
sector and marketing laws and procedures could be based on
 
a set of data that would be, 
at the least, consistent with a set
 
of farm accounts. While all empirical studies have their limita
tions, the establishment of a proper statistical reporting

service (on the lines of the Indian Statistical Authority) that
 
links far-mgate budgeting with the analysis of marketing practices

would be a 
proper base on which to establish agricultural policy
 
and to conduct extension services.
 

The fiscal plan and budget suggested by Boykin would be modified
 
only to include the marketing component and to account for addi
tional staffing requirements. 
 This revised budget is provided
 
below.
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Fiical Finu (3W' p ~ ij,___ Fisco l PLjja~n a Cohtributio!!) 

($U.S. I,9C)
 

--- -------Years - ---------
Professional Staff Total 1 2 3 4 Staff and 5uopihes 

Project leader ffarm 
and livestock sanagement) 600 i 150 150 150 1.Counterpart scirntists (5) 

Fare ianageaent economist 
(livestock) 560 145 145 145 145 2.Enumerator staff (local) (60) 

Farm management economist 
(crops) 580 145 145 145 145 3.Clerks (localJ (3) 

&lrketing economist 580 145 145 145 145 4.Computer ooerators (2) 

Sociologist 580 145 .145 145 145 5.Drivers, typists and Dthers (5) 

Consultant-

computer scientist 140 70 70 - - 6.Office facilities 

Consultant--statistics 150 75 75 -. Electricity. fuel. phone facilities 
and allowance 

Training of 
counterpart staff 240 60 60 60 6 U.Staff for overseas training (4) 

Overseas training of 
price coumission 
staff (4) 360 90 90 90 90 

Hicrocosputers and 

software 35 35 - - -

Trucks (3) 60 60 - - -

Petroleu 12 3 3 3 3 

House, furniture. 

equipsent -

Expatriate housing 
and airfare 

Office operating expenses -

T.AL Donor Contribution 3917 1123 1028 883 883 

662
 



SYNOPSIS
 

Steven R. Tabor
 

Agricultural Economi st/Consultant
 

Baltimore, Maryland
 

April 30, 1983
 

663
 



SUPPLY AND PRODUCTION OF EDIBLE OILS
 

Cottonseed is the principal oilseed crop, accounting for about 80
 
percent of Pakistan's edible oil production. Cotton acreage

increased slightly in 
J982 from 1981/82 levels, although total
 
output continues to hover around 1.4 million metric tons. 
 Rape

and mustard seed production are estimated at 250,000 metric
 
tons--only a slight increase over 
1979/80 levels--while peanut

and sesame levels remain at the previous year's level. The GOP's
 
oilseed 
production strategy has not yielded encouraging results
 
during the past fivv years, 
and the main sources of oil continue
 
to be the traditinnal crops--cottonseed, rapeseed and mustard
 
sead. Significant advances in edible oil production will 
 come
 
from the expansion and development of the nontraditional oil
seeds--sunflower and soybean--and to a lesser extent, peanut.
 

Linear programming analysis has demonstrated that, at present

pricing levels, the nontraditional oilseeds can compete success
fully 
for land and labor resources without displacing any of the
 
major food crops. A substantial amount of land that 
 is idle
 
after rice, fallow a+ter cotton or is alongside riverbeds, may be
 
used for the production of sunflower, soybeans, afflower, rape
seed and mustard. Barani areas of NWFP and 
 Baluchistan show
 
considerable promise for the production of groundnuts.
 

At present, sunflower suffers from the shortage of inexpensive

threshers and peanuts from a shortage of suitable diggers. A
 
machinery program to su'pply these needed tools would aid in 
 the
 
promotion of both these crops.
 

A major increase in the production of hybrid sunflower, soybean
and safflower seeds will be required to meet 
 the needs in
 
increased plantings. By 1988., the estimated area for planting

seed production would be sunflower, 11,250 hectares; soybean,

25,000 hectares; and safflower, 18,750 hectares. The development

of a hybrid seed industry is a priority in supporting a promo
tional campaign for the dissemination of new varieties.
 

Soybean production suffers from low germination rates. The
 
development of suitable inoculum for soybeans groundnuts
and 

would improve the performance and enable the production of these
 
crops under more secure conditions.
 

Research into new va.rieties and the adoption of existing varie
ties is conducted by several institutions in Pakistan. 
 Research
 
is still 
 an
insufficient to support extensive nontraditional
 
oilseeds campaign and, particularly in the area of agronomic

support, considerable attention should be paid to improving pre
sent capabilities.
 

There .s an abundance of resources available for an increase 
in
 
the production of edible oils. 
 Increases in the production of
 
new 
oilseeds need not replace production of major crops because
 
millions of acres of dobari or rice-fallow land, cotton-fallow
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land and kacha land are available. From 30 to 50 percent of
 
these lands are cropped, often with very little input or care.
 
Of the estimated 6.75 million acres of these lands, an estimated
 
3.5 million acres could be planted to one of the nontraditional
 
oilseed crops.
 

Production function analysis using research station yields sug
geste that at present pricing levels, optimum farm yields for
 
rapeseed would be 1.4 tons/hectare; soybeans, 2.6 tons/hectare;
 
safflower 1.04 tons/hectare; and sunflower, 1 ton per hectare.
 
These yields are nearly twice the level presently obtained on
 
farmers' fields, which suggests that the marketing sector is not
 
providing a proper pricing signal to farmers. These yields are
 
also less than half the maximum research station yields. It
 
follows that the gap between the top research station yields and
 
the farmers' fields is on the order of 200 percent, and that 
nearly half the gap can be explained by the uncertain marketing 
environment for these crops. 

DEMAND FOR EDIBLE OIL IN PAKISTAN
 

Consumption of vegetable oil-vanaspati has increased rapidly over
 
the past decade. The gain reflects the expanding domestic demand
 
due to rising real consumer incomes and continued rapid growth in
 
population. In addition, retail prices for vegetable oil pro
ducts rose much less than the general price level resulting in
 
sharply declining real prices for these oils.
 

Vegetable ghee consumption has been increasing at a rate of nine
 
percent per year during the past five years. During that time,
 
real vegetable ghee prices have dropped an average of seven
 
percent per year. Simultaneously, there has been a significant
 
shift in consumption from a milk-based to a vegetable-based ghee.
 
In the early 1970's, desi ghee, by weight, was nearly twice as
 
expensive as vegetable ghee. By 1980, desi ghee was three times
 
as expensive as vegetable ghee and consumption is stagnant.
 

All estimates indicate that demand for vegetable oil products
 
will continue to increase at a rate of seven to ten percent per
 
year. Demand can be managed through rationing, shortages and
 
pricing policies. The first two alternatives are politically
 
unfeasible, while the third is difficult due to the attractive
 
price of imported oil. However, even if the GOP enforces a five
 
percent real increase in ghee prices for the next ten years, ghee
 
consumption will still be 30 percent higher in 1990/91 than in
 
1980/81. At present, retail ghee prices in Pakistan are 80
 
percent lower than retail ghee prices in India. While inexpen
sive ghee prices can be rationalized.in terms of consumer utility
 
and the provision of a basic staple to a broad population group,
 
the costs in terms of rapid demand expansion and foreign exchange
 
are great.
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TRADE
 

Vegetable oil imports have been rising at a rate of 15 percent
 
per year since 1978 to cover the widening supply-demand gap.
 
total vegetable oil imports for 1982/83 are estimated at 530,000
 
MT, which will account for 68 percent of domestic consumption.
 
Edible oil imports are nearly equally divided between conces
sionary U.S. soybean oil and Malaysian palm oil, although projec
tions for next year have the soybean/palm oil import mix at 40 to
 
60 percent.
 

The port price of Malaysian palm oil is 25 to 30 percent lower
 
than the domestic price of cottonseed oil. In 1981/82, the
 
landed cost of Malay palm oil was $480, while the cost of a ton
 
of cottonseed oil in the Lahore market was $677. At present,
 
this difference in costs allows for a profit of nearly $140 per
 
metric ton of imported oil.
 

The total cost of edible oil imports in 1981/82 v'as estimated at
 
U.S. $280 million. Hard currency payments are only two-thirds of
 
this due to the subsidy element in soybean imports. After de
fense and POL imports, edible oil imports are the next largest
 
user of foreign exchange. From 1980/81 to 1981/82, Pakistan's
 
current account deficit widened from 990 million to 1.39 billion
 
dollars. The chronic balance of payments deficit makes the
 
reduction in oilseed imports an absolute priority in overall
 
economic development management. The largest savings in foreign

exchange would come from a reduction in Malay palm imports as
 
they involve the largest allocation of hard currency reserves.
 
Under the most optimistic production and demand management fore
casts, it will be difficult -for Pakistan to reduce the present
 
levels of edible oil imports in the near term.
 

A successful edible oilseed campaign should be judged by the
 
ability to offset future expansion in imports and the reduction
 
in hard currency payment for the imported oil. The 40 percent
 
nominal decline in international edible oil prices over the past

three years is due to the expansion of palm oil production in
 
Malaysia and Indonesia and the development of soybeans in Brazil,
 
Argentina, India and Spain. There are indications that buoyant
 
world supplies of edible oil will continue in the near term,
 
although long-term prospects would include a strengthening of the
 
price in international markets as acreage and production are cut
 
back.
 

LIVESTOCK
 

The livestock-feed sector is directly related to oilseed develop
ment through the production of animal fats; use of oilseed by
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products and the competition of oilseeds and feedstuffs for
 
production resources. Feed concentrate supplies consist mainly
 
of by-product feeds such as bran; molasses; milling products;
 
some grains such as maize and small quantitis of wheat and rice;
 
and the cakes and meals of cottonseed and rape/mustard seed.
 
Small quantities of feed are imported and some are exported.
 
Feed concentrates have increased little in the past decade, while
 
the output of the concentrate-using animals--mostly poultry and
 
to an extent, cows--have increased rapidly.
 

From 1972/73 to 1980/81, poultry production increased more than 
threefold; output of improved eggs increased 4.5 times; and 
output of all eags was up nearly fourfold. Milk production, 
based mainiy on roughage feeds, increased approximately 15 per
cent over the decade. Rapid gains for sheep and mutton may be 
partly at the expense of the output of cattle/buffalo which 
increased much more slowly. But many of these animals are used 
as draft animals and they eat mainly roughage and some oil cakes. 

For beef and cows meals are not now used for feed. The low. 
controlled wholesale price for beef and milk makes the use of 
nigh-protein feed rations unprofitable. For milk, low prices 
are, in part, maintained by the import of low-cost, subsidizad 
powdered milk from the EEC. Dairy production suffers from low
 
productivity per animal, use of unbalanced rations, poor genetic 
quality of existing stock and difficulties in maintaining fluid 
milk standards. For beef and dairy, stock reduction, the long
term genetic upgrading of herds and the establishment of a usable
 
set of product grading standards will encouarge the use of higher
 
quality oilseed meal-based feeds. In addition, economic returns
 
for sheep and goat production in Paksitan are high, although at
 
present there is no organized feed industry for these animals.
 

The potential market for oilseed-based feeds is strong in
 
poultry. The potential for output of poultry products will
 
depend mainly on the supply and price of feedstuffs. The strong
 
feed demand from poultry will become the dynamic demand force,
 
driving the market for high-protein meals and sources of energy.
 
Output of poultry products may already be at the limit of avail
able feed concentrate supplies, especially of high-quality
 
feedstuffs.
 

For poultry. current levels of poultry management and disease
 
control result ir, extremely high mortality rates, averaging 30
 
percent in commercial layers and 15 percent in broilers. Sea
sonal declines in egg consumption during summer months result in
 
seasonal sell-offs and replacement of laying flocks. This creates
 
price increases during high demand periods and consequent setting
 
of poor quality eggs and hatching of poor quality chicks. Lack
 
of feed standards and inadequate laws regulating feed quality
 
result in uncertain quality feed being sold to the poultry
 
producer.
 

It is most difficult to assure a balanced ration free of molds
 
and aflatoxin. To improve the poultry sector, programs of
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technical assistance, cooperative research, and training abroad
 
of poultry and farm managers should be initiated. Establishment
 
of egg processing plants and poultry meat processing plants will
 
also aid this sector. Finally, the establishment ano enforcement
 
of mixed feed standards will greatly assist the development of
 
the commercial poultry sector while ensuring a market for high
quality oilseed meal.
 

PROCESSING
 

Demand for poultry meal will have an initial effect on the
 
improvement in processing efficiency in Pakistan. The processing
 
sector can be divided into oil extraction and the refining of the
 
oil into ghee and liquid blended oils.
 

Kohlus, low-pressure expellers, and solvent plants are used to
 
crush the oilseeds and extract the oil. Kohlus process 50 per
cent of the domestic rapeseed and mustard--approximately 40;000
 
tons of seed used for domestic consumption and retail sale.
 
Under eight percent of cottonseed is processed by solvent plants.

There are 13 salvageable solvent plants operating at 13 percent

of their capacity, which is estimated to be 380,000 tons of seed.
 

Low-pressure expellers are, by far, the most economically viable
 
means of processing cottonseed and the other edible oils. Their
 
processing efficiency for cottonseed is estimated to he 11 
 per
cent, while solvent plants could technically reach 16 percent
 
recovery levels. Loss of oil due to expeller processing in
 
1981/82 is estimated to be on the order of 50,000 tons of oil.
 
However, the operating cost of the expeller plants is nearly half
 
that of the solvent plants, which explains the use of low
pressure expellers for processing cottonseed.
 

In 1981/82, most of the sunflower crop %es crushed by the solvent
 
plant, Solvex of Multan under contract to the GCP. Sunflower is
 
primarily an "oil" crop since about two-thirds the value of
 
sunflower seed comes from the value of the oil. The crop has the
 
potential to produce the highest oil yield per acre? in Pakistan.
 
Sunflower also requires the least solvent capacity per ton of oil
 
extracted of any of the major or potentially major oilseeds.
 
Expansion of the sunflower industry would help to revitalize the
 
solvent-processing sector due to tiie demand for high quality
 
sunflower meal.
 

There are 26 publicly owned and operated ghee plants and five
 
plants in the private sector. At present, seven plants are under
 
review for denationalization. It is estimated that the operation
 
of a public sector plant is 25 percent more costly than the
 
oneration of a private sector plant and that public sector plants
 
use nearly six times more labor than do the private sector
 
plants. Problems of accrued debt, a large labor force and poor
 
maintenance inhibit the rapid denationalization of the ghee
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planits. Private sector interest in ghee plants and blended oil
 
processing is high and represents a viable means of upgrading the
 
capabilities of the edible oil industry.
 

The margin between the farmgate price of seed and the firsal ghve 
price is approximatly 45 percent. This is a high margin and 
reflects the long chain of government intermediaries that handle 
edible oil, the 15 percent excise tax and the normai marketing 
charges. The large margin hides the low returns pal I to crushers 
and expellers for the initial extraction of uil. A low procure
ment price for cottonseed and the other edible oils enables the 
low-cost, low-pressure expellers to operate profitably but 
inhibits the use of solvent facilities. 

A higher procurement price for oilseeds would enable the solvent
 
facilities to profitably crush a larger volume of oilseeds. To
 
bring the solvent plants into capacity for sunfloIer and soybeans
 
would require an investment of approximately one million dollars
 
per plant for delinting, dehulling and other preparation rquip
ment. Higher extraction r-tes from these plants would more than
 
cover the foreign exchange cost needed to bring them into
 

production.
 

MARKETING
 

Problems in marketing nontraditional varieties represent a major
 

impediment to the development of the oilseeds sector. At pre
sent, cotton is sold to ginners who, under GCP supervision, sell
 
the seed to low-pressure expellers or solvent plants. Processors
 
then turn over their refined oil to the GCP at the fixed price of
 

Rs 269.50/kg. The o~l is then processed by the GCP into 1hee.
 
The Trade Corporation of Pakistan (TCP) also imports soybean and
 

palm oil to be used by the GCP to make ghee.
 

Rapeseed and mustard seed are primarly processed by ahlus (stone
 
seed crushers) and low-pressureoexpellers. Either the farmer or
 
a broker (beopari) will bring the seed to the crusher where it
 

will be crushed ior a fee of approximately Rs 1/kg. The farmer
then obtains the oil and the cake. Probably less than 20 percent
 
is actually marketable surplus and enters into the small town
 

markets (karyana).
 

For the nontraditional oilseeds, procurement and marketing is
 
conducted by the GCP. Field supervisors of the GCP establish
 
forward contracts with growers for procurement of Lhe new oilseed
 
crops (sunflower and soybean). Seed and technical advite are
 
supplied by the GCP to the growers and, after the harvest, the
 
GCP arranges for the pickup of the crop. The cost of transport
 
and gunny bags is provided by the GCP. After the crop is picked
 
up, it iQ delivered to a GCP procurement center where it is
 
weighed and graded. A payment order is then sent to the GCP's
 
regional officers and a check is issued to the grower. Growers
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frequently complain of 
late payment, untimely procurement, under
weighing, nonpayment of transport costs and inadequate technical
 
advice. Many cite the absence of a guaranteed market as a reason 
for limiting their exposure to nontraditional oilseeds. 

The marketing system for the nontraditional oilseeds does, in 
practice, bypass the traditional regulated marketing system of
 
middlemen (beoparis), commission agents (arthis), wholesalers
 
(dukand~rs) and retailers karvana). Recent investigations have
 
shown that the private sector is far more competitive and effi
cient in markv:ting food than the government.
 

For several food commodities, it is estimated that the cost 
of
 
the government procurement and distribution system is 10 to 50
 
percent more than that of the private sector 
marketing system.
 
Improvements in the marketing system for nontraditional oilseeds
 
can be made if the GCP subcontracts procurement with private
 
traders. If the GCP 
were to appoint authorized dealers to
 
procure sunflower 
 and soybean and offer them an attractive
 
commission of 
 about four to five percent, the difficulties in
 
procurement and marketing would be rapidly eliminated.
 

INSTITUTIONAL SUPPORT FOR EDIBLE OIL DEVELOPMENT
 

Institutional support for edible oil expansion is limited by a
 
shortage o+ resources, staff and organizational guidance. Agri
cultural extension services for the traditional oilseeds are
 
almost nonexistent, while cotton in high producing areas does
 
receive the benefit of 
extension services. Nontraditional oil
seeds have extension programs administered by the GCP which does
 
offer better service than the agriculture departmo-nt extension
 
service, although GCP is severely under-staffed in t'is respect.
 
Cooperative production and marketing has been found 
to be a
 
viable means of operation in Pakistan. At present, however,
 
there are no marketing cooperatives for oilseeds and few pros
pects that any will come into existence.
 

Numerous research institutions are conducting oilseed trials and
 
station yields are encouraging. There is, however, a wide gulf
 
between the research stations and the extension cadre that must
 
bring the message to the fields. Preliminary evidence from the
 
IBRD-sponsored training and visit extension program suggests that
 
more effective means of reaching the farm community may develop.
 

A variety of organizations are involved in edible oil production
 
and distribution. The Trade Corporation 6f Pakistan is the agent
 
for all state imports and must sanction private oil imports. The
 
Ghee Corporation handles the procurement and promotion 
of all
 
nontraditional oilseeds and controls the vast bulk of 
 all ghee
 
production. The Oilseed Development Board, a federally consti
tuted body, has a regulatory and promotional mandate for edible
 
oils but as of yet no staff. There is a great need for an
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effective edible oils authority capable of directing production
 
campaigns, controlling trade and setting and enforcing quality
 
standards in the oilseed industry. Recent experience suggests
 
that private sector participation and leadership of such a body
 
would promote the most successful organizational form for the
 
Dromotion of the oilseeds sector.
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