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1. SUMMARY

Private research in agriculture and related fields is
limited to adaptive researcn as an off-shoot of business related
activities of the corporate sector engaged in marketing,
distribution, and processing of agricultural commodities and
inputs. The political and economic environments of past eras
have deterred the private sector from investing much in research
activities which did not provide immediate gains. Although some
private research and development efforts were being done as early
as the 1950°s, the task of conducting agricultural research
remained largely with the public institutions. The Pakistan
Tobacco Company, Burmah shell, and British Cotton Growers”
Agsociation, (Khanewal) ocan rightly be called the pioneers of

private sector regearch in Pakistan.

The launching of the Fifth Five-Year Plan in 1978 revived
the private sector because it liberalized gome of the industrial
coutrols and provided incentives, During the Plan period (1978-
83), the industrial growth rate was over 9 percent a year, The
S5ixth Five-Year Plan (1883-88) envisaged a shift of emphasis from
& strategy of agricultural growth based on subsidized inputs and
pPrice support policies to “vertical improvement” policy packages,
more deregulation and reduction or elimination of subsidies. It
was  during this period that most subsidies on fertilizers,
pesticides, and wheat were withdrawn. Deregulation of rice

brocurement also came during this period,



It has been the politico-economic environment of the past
ten years that encouraged private sector research investments in
agriculture and related fields. A small but sure beginning of
the private seed industry owes its birth to this environment.
Strong problem-oriented plant protection regearch activities in
the private secter, independently and in cooperation with public
institutions, also were initiated during this period upon the
implementation of the New Agricultural Folicy in 1980, when the
subsidy on pesticides was completely withdrawn. Thege
activities, made worthwhile by the prospects of economic returns,
generated a wealth of information in plant protection technology
and its application to agriculture in Pakistan. The phenomenal
breakthrough in cotton yielde is one major contribution of
research  and development by private sector pesticide companies.
In the agricultural machinery sector the denationalization of
tractor imports and production in 1981 induced entry of three
private sector companies into tractor assembly-cum-manufacture

ventures,

In  the processing of agricultural commodities liberalized
policies helped processors set up a variety of agro-based
industries, These industries brought in imported machinery and
the  technology that came with it, Considering existing local
conditions and available raw materials, the adoption of imporie.
technology wusually requires an adé, .ive  R&D  program. Thege

developments brought with them expatriate technician-trainers as

well as provided opportunities for local manpower to be trained



within the country and abroad,

With the introduction of imported machinery and
manufacturing plants the heed for spare parts and maintenance
created an entrepreneurial wopportunity for the development and
manufacture of spare parts. In certain areas local expertiue was
developed to the extent of fabricating complete units, using

locally manufactured camponentes

In the case of tractor manufacture, a 50 percent deletion of
imported partes hao already bLeen achieved. In the case of paper
and  board mills, food Processing, and milk and dairy plants as
much as 60 percent deletion is now poseible with locally produced
machines, In the manufacture of irrigation bumps, electric
motors  and mediup flzed diesel engineg Fakistan enjoys virtual

self reliance,

Over the years, primary industries based on agricultural
output,  uch as wheat milling, rice husking, and oi}l extraction
have nmostly cop.e to Jdepend on local manufacturers of machinery,
In the cuase of secondary industries like sugar refining, milk and
milk products, packaged meat and poultry products, Processed and
breserved  fruits and Yegetables, biscuits and cereal products,
fish products, clgarettes, cotton textile and yarn, paper and
board, and leather products  local manufacturers are now capable
of 30 to 70 bercent deletion. A similar situation exists for

Lertiary agriculture -based industries.

It is very difficult teo estimate the amount being spent by

the private gector  on  research in agriculture and related



dinciplinon, Ofton tho figuros given for R&D include promotional
expenses that the company spent on the lengthy and tedious
rr- g5 of registration. However, a reasonable estimate of R&D

expenses of major private sector establishments may be as

follows:
Industry ‘Expen-|__Manpower in R&D___ __
iditure} Ph.D}] M.Sc.|RB.Sc! Tec
(Ris(m) | ' i i
----------------------------------- el e
Seed Industry 5.3 4 13 15 32
Fertilizer Industry 4.2 3 15 26 35
Plant Protection {(Pesticide 9.8 1 40 47 242
Industry)
Paper & Board Industry 2.5 1 3 2 5
Tobacco Industry 8.6 2 36 41 118
Poultry, Livestock & Dairy 3.8 - 80 70 130
Industry
Food Processing Industry 2.0 2 10 156 60
(including Milk DPlants)
Sugar Industry 2.0 3 4 6 10
Miscellansous 1.0 - 10 20 40
Total 39.0 16 Z11 242 872

From the estimates of R&D expenditure of the private sector,
it would appear that against 1985-86 agriculture sector
contributicn of Re 113 billion to Gross National Froduct (GNP),
private sector investment on R&D of Re 39.2 million is only
0.03%. In nearly all cases research and development activities of
the private sector are interlinked with each other. This is true

of major investors in R&D, 1 : pesticide, seed, fertilizer,

hnician



poultry, livestock, and dairy industries. Their real investment
in  research, divorced from development, comes to about 40% of
the aggregate amount spent on R&D. Investment by the tobacco and

the sugar industries is, however, mainly on research.
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OVERVIEW OF PAKISTAN'S AGRICULTURAL PRODUCTION

Agriculture is the mainstay of Pakistan s economy and
provides the livelihood for the majority of its population,
directly or indirectly. The well-being of Pakistan's citizens
lies in  their success in the field of agriculture, During the
years immediately after independence the performance of the
agriculture sector wag poor. The low productivity growth rate of
the agriculture sector, coupled with the high population growth
rate, decreased per capita availability of domestic food, The
poor performance of the agricultural sector was mainly Dbecause
government considered economic development to be synonymous with
industrial development. Although the First Plan (1955-60)
recommended high priority for agricultural development,
government policies continued to favor industries, In fact the
policies of government. envisaged a transfer of resources from
agriculture  to Tinance industrialization, The terms of trade
operated againot agriculture and in favor of Lidustry through the
over-valued rupee, which affectead agricultural eXports adversely.

ources to  import

7]

Consequently, Fakbilstan had to export scarce re
food grains. However when the production of agricultural raw
materiale  for ndustries declined, the government realized that
it should 2ive  more  serious attention to agricultural

development.

The  Land Reforms of 1959 Pr' sented a rational land tenure
policy for Creating an economically viable, sovially free, and

politically stable goclety,  On the recommendation of  the Food
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and Agriculture Commission an Agricultural Development
Corporation wan convtituted for providing knowladge and means to

the farmers for increasing agricultural productivity.

The  stage was set for increased agricultural productivity
and this sector achieved accelerated annual growth rates.
Unfortunately, these achievements were partly neutralized DLy a
drought in 1962-63. The increase in production was the result of
improvements in yield, increase in cultivated area, more
avallability of irrigation water, and emphasis on agricultural
research. During the Second Plan period compulsory procurement
of wheat Delow market prices was abandoned and the roles of
agricultural education, research, and extension were greatly
emphasized. The establicshment of the Agricultural Development
Bank of Pakistan facilitated the procurement and distribution of
agricultural inputs and credits, The input subsidies also
prompted use of fertilizer and pesticides, and the price support
palicy for major crops helped the farmer in increasing
Production., WAPDA became active in reclaiming water-logged and
saline lands. The implementation of the 1959 Land Reforms and the
initiation of efforts for rapid agricultural development of the
[ndus  Basin  contributed towards the growth of the agriculture

Bector,

Due o  the satisfactory performance of the agriculture
sector in  the Secund Plan period, the government continued to

accord high priority to it during the Third Plan period. It ws

o

during this period that the Green Revolution made its debut in



Pakiostan and  ushercd in an era of prosperity for Pakistan’'s
agriculture sector. The Gross Domestic Product (GDP) for
agriculture increased by 6.3% per annum during this period and
the per capita GDF for agriculture increased by 5.6% per annum.
In comp -ison, the Gross National Product (GNP) increased by 6.6%
per annum and the per capita GNP increased by 3.6% reflecting a
major boost to  the economy ULy the agricultural sector The
principal factors for this remarkable increase in agricultural
output were the availability of more irrigation water due to the
completion of the Mangla Dam and the introduction of high
yielding varieties of wheat and rice. The total supply of
irrigation water at the farmgate increased by 18% during the Plan

in supply from

[1d

period (or 4.3% per annum) and the increas
tubewells increased by 71% (or 14.3% per annum), increasing Dboth
cultivated and irrigated areas. Better varieties produced higher
yields especially when used with fertilizer. The government
organized the supply of high yielding varieties of wheat and rice
seeds  and fertilizer to farmers. The area planted under high
salding  varieties rose to more than 50% for wheat and rice Dby
the end of the Flan period. The total quantity of fertilizer
used during the Flan period was 925,000 nutrient tons which was
about 3.5 times that applied during the Second Plan period. The
improved profitability of agriculture induced even medium and
emall scale farmers to greater use of agricultural inputs and the

adoption of the modern production technologies,

The Third Five-Year Plan targets were achieved, by and

large. In  fact production was higher than even the revisged



targets in case of several crops.

The Fourth Five-Year Plan could not serve evern a

transitional function due to the separation of East Pakistan from

West Pakistan in December 1971.

The government announced that the new long term development
plan would be prepared and made ready for implementation by about
July 13974, Durirg the two years intervening between the end of
the Third 5-year Plan and the adoption of the new Fourth 5-year
Plan, production and yield per hectare of principal crops did not
compare well with the performance in 1969-70. Except in the cése

of wcotton and maize, production declined, and in the case of

gram the increase was nominal.

The Fifth 5-Year Plan was completed in June 1983, It was

4

ful in  consolidating the over stretched development

[o7]
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o

program in the public =sector and in sharpening development
priorities and re-introducing Plan discipline. It was a matter
of satisfaction that policies of financial discipline and
gconomic management introduced during the Flan succeeded in:

1. Maintaining a consistent GDP growth of over 6% a year.
2. Converting huge food deficits into a modest food surplus.

3. Lowering the inflation rate from an average of 16.5% in
1877-78 to around 5% in 1982-83.

4 Consolidating over-extended investment programs and
investment priorities.

o. Accelerating the development of leas developed regions,
particularly Baluchistan which witnessed an acceleration
of five times in its development expenditure over this
period,



6. Reviving the industrial growth rate to over 9% a year and
Mberalizing some of the industrial controle and

incentives,

T. Electrifying more villages during the last five years
than in the previous 30 yvears.

8. Extendling cvoclal safety nets for the poorest 20% of the
population both through the introduction of the Zakat
system nnd because of a major inflow of remittances
to lower income groups.

There were two areas, however, in which the performance was
rather disappointing during the Fifth Plan period. First, total
investment as a percentage of GNP declined from 16.4% in 1977-78
to 16.5% in 1982-83. Second, there was not sufficient long term
investment either in physical infrastructure or in human resource
development. This has created shortages of energy, telephones,

water, and other infrastructure and rsszultsd in a vary low level

of literacy and poor health facilities.

The Sixth Flan envisaged a "shift of emphasis"” from a
etrategy of agricultural growth based on subsidized inputs, price
support policies, and additlional water from Tarbela to one based
on  “"vertical improvementa" in the shape of policy packages and a
strengthened institutional infrastructure including modernized
marketing and  agro gcervices, The objective was to move
agriculture from zelf sufficiency to export. The Flan recognized
that considerable investment would be required in supporting
services, ovganizations, and arrangements which would link
domeztic agriculturs with international markets. The growth rate

envizaged for the seclor wasz 4. 9% annually, 2omnpoged of 3,6% for

major «crops, 7% for minor crops and 6% in the remaining sub-
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secltors,

The achievement of Plan objectives was dependent upon

implementing the following programs and policies:

1 Significantly greater emphasis on production-oriented
research.

2. More efficient dissemination of kpown technology
through a modernized extension service and partial
privatization of some inputs.

3. Expansion of water availability at the farm level
through a larger program of on-farm water management,

4, Improvement of seed supply.

5, Substantial increases in agricultural credit and

mechanization of small farms.

5. Improving the efficiency of fertilizer use through more
appropriate N:P:K balance and timing of application,

7. Extension of the Price support system to new crops.

8. A eset of policies which “linkeq" domestic agriculture
with world markets, cost effectiveness, efficiency of
production, coneern  for quality, arrangementes for

grading, and responsiveness to the market signals from
abroad.

The above inatruments required significant strengthening of
existing institutions (agrlcultural extension and research,
agricultural c¢redit system) and creation of new ones, 1like the
Oileeed Development Corporation., They also required selectivity
in investments to favor, among  other things, agricultural
research, extension and on-farm wateyr management., Participation
of small farmers Was seen as central, These policies also called
for increased emphasis on livestock, fisheries,

and forestry
development,

The Sixth Plan agricultural sector growth rate target was

4.9%. Achievement on the basis of the latest brojections for

11



1387-88 1w 06.1%. This i impressive and 18 hligher than the growth
rate achleved during the Fifth Plan or any period Binoeithe early
geventies. However, when the growth rate is disaggregated 1into

lte componentye, Lhe pleture that emerges is not good either from
the point of view of achievements of the Sixth Plan strategy or

from that of the long term eupply and demand requirements.

The major success of the Sixth Flan was the rapid increasc
in the production of wheat and cotton. By I'iscal Year (FY) 1986,
cotton output had cxceeded the Plan’'s FY 1988 target of one
milllon tonnes and wheat had reached 90% of target. This was the
result of high yielding varieties, greater use of fertilizer and,

in the case of cotton, improved plant protection.

Extension of price gupports to new crops with export
potential could not be implemented with the existing storage and
market infrastracture, but removal of control over prices and
distribution of urea and other nitrogenous fertilizers,
replacement of monopoly procurement of Basmati rice by voluntary
procurement in May 1986, 1lifting of the existing ban on the
movement of Basmati, and the SCARF Transition Pilot Project were
major initiatives to implement government’s policy of providing
incentives for private sector participation in agriculture,
Although aggregate investment performance in both agriculture and
Irrigation fell short of that envisaged in the Sixth Plan, the
sharc. of  extension and research increased from 21% to 33% of
total expenditure in the agricultural sector, while the share of
public storage fell from 30% to 17%. The =hift of resources

tovards extension and research was in accordance with the general

12
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polley  to focue on research and tho dissemination of research

results,

The Slxth Plan chrategy was to converdt agriculture from self
sufficiency to export. Tha main objective was diversification
into high value crops and oilsseds and the creation of an export-
oriented infrastructure, This did not happ=n., Even though
production of fruits and vegetables increased, markets abroad
were not discovered and post-harvest facilities and technology
Were not pubt in place. 0Oilseeds were a failure. Support prices
for oilseeds were good, but extension was poor and marketing was
digsastrous. Basmati was another failure mainly because of poor
plant protectic and the compulsory procurement scheme which was
finally abandoned only in FY 1986, Sugarcane can also be
included among the failures. The moset serious failure of the
Sixth Flan was that slgnificant under-investment took place in
critical  long term activities -- forestry, watershed managemeni
and so0il conservation, The pace of construction of additional

public storage was also significantly below targets.

The main focus of the Sixth Flan was announced to be on the
tmall  and medium farmers, but no gpecific policy instrument was
devivsed for thigs puroose.  While overall agricultural development
might automatically  improve the lot of the small farmer, the
Sixth  Plan policieg of input subsidies and brice supports for
cish crops did not suit the small Ffarmer. The bulk of increased
agricultural production came from a emall minority of large farm-

ers who o pre-empted the major portion of the subsidy on credit,

13



fertlilizer, and pesticides.

The performance of  the water sub-sector has been

of the Plan’'s target

2L

slgnificantly below Plan targets; only 39
for protecting land from waterlogging and salinity had been
reached  after Lhree years,  Lhe achlevement rate for "dicaster

reas”  was even lower, and for irrigation the achievement rate

o

was 50%. In view of the ¢ritical contribution of irrigation and
drainage towards sustained agricaltural growth over the long run,
the under investment in these activities is a significant failure

of the Sixth Plan effort.

Fakistan is currently facing the multiple problems of high
rate of population growth, low literacy rate, low rate of
investments, low rate of savings, and inefficient resource use in

agricul ture,

One major factor that is responsible for poor performance of
the agriculture sector 1e ite lag in research, Unfortunately the

importance of agricaltural regearch has not received the emphasis

Ji

r

it deserves. Allocation of funds for agricultural research are

M

low, arcund 0.05% of GDP and 0.17% of the value of agricultural
products, Table 3, giving public sector expenditures on
agricaltural rescarch in some developing countries, portrays the

bosition of agricultural research in Pakistan.
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Table II-1. Agricultural Research lixpenditure in Selected

Developing Countriesg

Country Year e
GDP Agricultural
Production

Pakistan 1979 0.05 0,17

Kenya 1979 0.35 1.14

Thailand 1979 0.07 0,27

Nepal 1980 0.15 0.23

Malaysia 1979 0.20 0.79

aril Lanka 1980 0.15 0.64

Philippines 1979 - 0.47

Bangladesh 1980 0.26 -

Brazil 1978 0.11 1.19

Colombia 1976 0.06 0,22

Source: Regource Allocation to Agricultural Research
Froceedinges of Workehop held in Singapore (June 8-
10,1881).

However public sector research, in spite of severe financial
and  resource constrainte, has produced tangible results. The
green  revolution of the mid-sixties was a result of wheat and
rice  varieties bred through research. The recent revolution in
cotton  production was a product of research in new varieties,
plant protection, and agronomy . Had resources and financial
manpower  been available, similar breakthroughs in edible oils,
sugar, and other commodities would have been possible. Another
deterrent  to growth in agriculture is the reluctance of the
brivate cector to make substantial investments in research

activities,



Research pays substantial dividents. Studies made in the United
States of Americal » India and Mexico indicate that expenditure
incurred on agricultural research is one of the best forms of
investusnt, because the rate of return on inve:tment may range
from 50 to 700% for different commodities. Apart from the high
pay off, research 1in agriculture allows substitution ol

technology for resources.

In a 5Ludy2 in Fakistan conducted in 1983 it was estimated
that the  internal rate of return was between 36% and 44% for
research investment before partition and between 30% and 37% for

the investments made during the period 1947-75.

In anether azjdys in FPavietan completed in 1984, an internal
rate of rotirn of 0% wal colinated for wheat reccarch investment
and  19% Tov aeloe recearch. The study oited occurence  of wheat
rust  oand oprvan blight epidemics of  1977-78 and  1979-80 as

potential coste of under investment in research. In both cases
losses to a single epidemic were far higher than the cost of

maintaining a scientific capacity to deal with such emergenclies.

1. Ruttan, Vernon V. 1982. Agriculture Research Policy,
Minneapolis, University of Minnesota Press.

2. Pray, Carl E. 1983. Under Investment and the Demand for
Agriculture; A Case Study of the Punjab, Food Research
Institute Studies, Vol.XIX No.1.

3. Nagy, Joseph G. 1984. The Pakistan Development Model:; An

Economic Evaluation of Agricultural Research and Extension
Expenditures. University o7 Minnesota Fh.D.Dissertation
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Agriculture In Pakistan is characterized by a relative
abundance  of  land  in comparicon  with other Asian countries,
However, population growth has been much more than the growth of
crop  land area, thus increasing pressure on the land. The 1980
Cenvus: of Apriculture showed 300,000 more farm uniteg than in

1972, According to the 1980 Census, average farm slze vas 4.7 ha.

o

Thes tuo Fundamental  characteristics of agricultural
wrganization in  Fakistan are Lhe skewed  distribution of  land
holding.  aod  the high proportion of tenancy. There exists a
great  number  of very small units with nearly 75% of all farms
belng  of § ha or lesa. At the top of the distribution 2% of the
land holders control 23% of the total farm land. Importance of
agricultural research Dbecones paramount if productivity and

prosperity of small farmers and tenants are considered.

The Land Reform Act of 1972 disallows forming joint stock
companies to hold large tracts of land, Dbecause in agriculture it
tremate a joint stock company as a “person”, who cannot hold more
than 600 acres of irrigated or 1000 acres of unirrigated land.
Thiz lepgiclative bLoan hag placed & 1imit on the area to be owned
by new economic ventures in agriculture which could invest in
agricultural reseavech., Reduction in area has meant a reduction in
private  research and development in agriculture, at least in one
case.  For example, the British Cotton Growers Association, Ltd.,
which had developed land, introduced upland cotton, and was
undertaking problem oriented tesearch work, was brought under the

Land Reform Act of 1972, reducing its incentive and capacity to

17



undertake research and development activities.

Manpower deficiency in the field of agricultural research is
another problem which 1s o result of low priority of financial
allocation to this sector. It has reached the point that some
research programs  had to be abandoned due to lack of trained

research scholarse in  specific disciplines or crops. This

o

worrisome situation was revealed in a survey report that appeared
in the DAWN daily newspaper on July 25,1986, which showed that
provincial recearchers and institutes had suffered heavy losses
in efficiency and output. The survey assumed that a doctorate
was  necessary for conducting meaningful  agricultural research.
The wsurvey also note. that more than 40 major agricultural
commodities were being grown in Fakistan, and that each commodity
needs many research disciplines, entailing the need of at least
2000 Fh.D.s for agricultural recearch. The Dawn article said that

there were only 260 Fakistanis with Ph.D.s, and to make matters

worse, a wsubstantial number had taken higher paying Jobs

Private Secto r in Agricul ture Research

The gprivate ewctor, through investment in  large, private
farme  and  oCpecialized business, and  autonomous bodies does
conduct some adaptive research to disseminate improved techniques
and technologies, The following organisations, private
companies,  asasociations,  and autonomous bodies are  engaged in
buginess  related formal or inf. sal research and development

activities:
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10.
11.
12,
13,
14,

5.
16.
17.
18.
19.

Frivate Sector Nos .

—
—

Seed Companies

Pesticide Disgpensing & Contract Spraying Companies
Tobaccew Growing 'rocessing & Manufacturing Componles
Salvent Ewtraction Ol Flants

Specialized Plant Extraction Establishments
Agricultural Farms

Fish Farma, Deep Sea & Sweet Water Fishing

Silk Calture

Mushroom Growing

Pesticide Manufacturirg

Fertilizer Manufacturers, Chemical
Sugar Mills (Total = 41) “rivate
Jpecialized 01l Extraction Plants
Livestock & Stud Farms

(SRS
o O

(4) and Organic(3).
C

8
Sector

nd

CO Q0 =J b= k= = B s

—
(=N

Milk & Milk Products Flants 35
Foultry Breeding Farms & Hatcheries 102
Food Frocessing Unita 43
Fead Milla 66
Papor & Booosd Mitia 21

Machinery Manufagiurers

20.
21.
70

23,
24.

ar

POREEN

26..
27,

~y
L,

29,
30,
31,

J .

w
1

W YW
s W

o6,
3T.

Cattle & Toultry Feed Flants

Cotton Ginning Machinery

Poultry Machinery & Troceassing Equipment

Rio- Hucking Plant Machinery

Tannery Machinery

Fuloe Milling Machinery

Seed Processing Egqulpment

0Oil Expeller Machinery

Faper & Straw Board Machinery

Dairy Egquipment

Cold Storace Machinery

Wood Working Machinery

Farms Tools & Machinery (owning Basic Machine Tools)
- Punjab 475
- Sind 64
- NWFF 23

—

—

[y}
DT~ )N WO

I I ] !F!'—F‘ Hl"."t:‘z.u_\:_h ’S'-. Al”l'l' l F=u r‘l

Sind Dogar Industry Research Institute (SIRI) 1
Shakarganj Besearch Tnstitute for sugarcane 1
Flant Protection Advisory & Service Company 1
AH tooag l"»('](u]ﬁ". Ijxl"n'! I =24

Fakizctan Tobacoo Board 1
National Fertilizer Marketing Limited 1
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III. SEED INDUSTRY

Production and maintenance of seced in Pakistan has, 1in the
past, been the sole responsibility of the publie sector.
Podtetan o public coclor goeed Induetry was formally inltiated 1in
1976 with the passage of the Seed Act. This legislation allowed
setting up  of an official structure for the control of crop
varietal introductions and specifications and procedures for the

production of certified seeds,

The official sector is currently supervised by the National
Seed Council. It has representatives from the Pakistan
Agricultural Recearch Council, the Punjab Seed Corporation
(Fublic), the Sind Seed Corporation (Fublic), and representation
from the provinces. Under the National Sseed Council are two
organisat.ons: The Seed Registration Council and the Seed

Certification Service.

The Geed Registration Council functions as the 'authorizing
organ  for new varieties in Pakistan. It is required to test
and  evaluate varieties for three years within the provinecial
experiment station system.  Upon completion of these tests, data
gubmitted  to  the 3Seed Registration Council is the basis for

authorizing the release and production of new varieties.

The Seed Certification Service is required to conduct field
inspection: of seed production under application for
certification or registration, The Service has established
quality apecifications for izolation, purity, germination, etec.

Nine regiona. seed laboratories perform seed analyses.

[
fn)
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The  production of improved seed goee through the following
stages before it is released or sold for general cultivation

(a) Pre-basic or pnucleus zeed: This is seed of high genetic
purity and iz produced under the direct supervision of the plant
breeder at the rescarch station or institute.

(b) Pasic or foundation seed: This is the progeny of the
pre-basic seed and is multiplied under the direct supervision of
the technical personnel at the government seed farms or the farms

of the Sead Corporation.

(c) Certified peced: This is the progeny of the basic seed

@

and is  produced by the Seed Corporations at the farms of the
regicterced  growers or  at government seed farms under the

supervision of technical personnel.

Too date most attention has  been given to the evolution of
new varieties.,  The mpultiplication of seed along scientific lines
leaves  a great deal to be desired, Some efforts are being made
to  organize the production and multiplication of seed of wheat,
rice, cotton, maice, and gram. For other crops virtually no
Institutional  arrvamgements exist, but certain crop scientists
have produced aufficient ULreeder seed  to  supply to leading

farmers who function aa seed producers for new crop varieties,

The private sector of the Pakistani seed industry is in its

infancy. There are 11 registered seed companies and several
dozens  unregictered  firms  in the country. Only one of them
possesces  a 2eed processing plant. To say that the registered

private sector seed industry has had little impact on the
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nation’s agriculture, up to this point, would be correct.
Howeveer,  this  industry s undergoing rapid transition as some
multinationals, pending official c¢clearances, are ready to

participate,

According to the production program of the 11 registered
ceed ocompanles, they were to produce improved seed for wheat,
rice, cotton, maize, other cereals, pulses, ollseeds (traditional
and non-traditional), vegetables, and fodder totaling about
12,000 tone in 1982-83 and about 41,000 tons in 1987-88. Except
in the c¢ase of cotton not much headway has been made by the
private sector. The quantity of cotton seed produced by private
saector  firms and certified by the Seed Certification Agency 1in
1982-83 and 1985-86 was about 490 tons and 17,000 tons,

respectivelyv., Lack of adequate facilities for the production of

J]

eed seems to be the main inhibiting factors.

pre-basic and basic

s

Seed Production in the Crivate oector

Farmers in Palistan are meeting more than 90% of their

cereal zeed needs and  thelr needs  for almost the entire

o

regquirement  for vegetables, fodders, and ollseeds from scurce
other than public sector agencies. Cotton seed is perhaps the
only one supplied by the publlic sector in quantities large enough
to meet a cubstantial portion of the seed needs of the Punjab.
Ginners, traders, and village shopkeepers continue to meet a
large portion of the cotton seed needs in the Sind. Therefore, it
can be said without any fear of contradiction that the Dbulk of

the seed in Paklistan is handled by the private sector. Some of
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noxt cropw whilo many others buy whatover roed I  avallable 1n
the market. Even though 11 firms have s0 far been formally
registered to producs, process, and market ceed in the country,
their output is still very low. The quality of seed available in

the market is often poor and low germination often causez losses.

]

In the 1970°a, the government enacted seed legislation but this
did not stimulate seed production in the private sector, and the
public sector did not develop sufficient capability to meet the
seed requirements of the farming community. Unregulated sale of
seed  continues to affect the productivity of crops, with the
worst  sufferers being vegetable and fodder growers. The sale of
nondescript cotton  seed has had cevere economic implications,
rapecially in the Sind where the public sector has failed to keep
pace  with the neads of the cotton farmers. As a result, farmers

vere [orced to obtain their requirements of cotton seed from the

Funjab, even though they knew the limitations of seed  from a
Aifferent ecological soue.,  Some of the incentives that could

promote private sectolr investmenl. in the szeed industry are:

1. Frotection of named cultivars of the private sector.
o, Felaxed rules for importing seed varieties for testing.
3. duty free import of parent seed and seed processing

mach inery.
4, Grant of tax holiday.
5, Frotection of quality of eeed through compulsory

Labelling of the contents and its verification by
Lhe Federal Seed Coertification Department.,

£, Provicion of credit facilities through Agricultural
Levelopment Bank  of Pakistan and other commercial
banke .

7 Fazility for training personnel] .



7. fucility for tralulng perconnel.,

The  above concesslons might induce the reglstered seed

companics Lo andertake meaningful recearch actlivity,

It would be desirable for the public and private sectors to
cooperate so that a national commercial seed industry ie promoted
and  sustained. In most cases crop breeding and initial geed
increases  may need to he carried out by government institutions
or with thelr assistance. However, the large scale production and
marketing of the seed can be done most effectively by the private
sector because of the special management requirements of the seed

industrey.

It hais been noted that the private vector does not normally
get involved in the preduction of crops where profit margins are
small, Thus, high volume, low-cost seed, by necessity, has to  be
produced by the public sector, perhaps with a subsidy to overconme
losies,  Dven  in such cituations marketing could he profitably
done Dby the private sector due to the flexibility of operations

and quick pace of decision making with them.

Some of the important elements that make the seed industry
unigue are:

1. Both seed production and marketing are seasonal
operations,

2. Unlike conventional manufacturing where most processes
are under complete control, the seed industry is
exposed  to  abrupt changes and risks of climatic
conditions and varying threats of diseases and pests
which force sudden changes in the production technology.

3. Production is spread over a large area and involves a

A number  of weed growers who vary in experience and



capubility,
4. The end product - seed - is a living material that must
be handled and stored carefully and used before it dies
Theege features of the seed  industry make it a ricky
proposition requiring a great deal of wvigilance and constant

care, It alvo requires the development of more private research.

None of the private sector seed companies are actually
engaged in basic breeding research. some companies are producing
hybride  from imported lines, testing various combinations of
lines, maintaining genetic rurity of varieties, or producing

disease-free seed (e¢.8. in potatoes).

Activities of the major private sgector seed companies are:

seeds (Pvt) Ltd Lahore

Current  activities involve field +trials of hybrids on
varietics of cunflower, corn, wsoybean, wheat, and safflower;
demunstrations;  and aeed processing. The company also plans to
test rice hybrids under Pakistani conditions. They are currently
marketing hybrids of sunflower, maize, and fodder crops  from
their offices at Lahore, Multan, sahiwal, and Hyderabad, and

through their appointed dealers elsewhere.

Fesearch staff consists of one Ph.D., five M.Sc.,three B.Sc.,
and  six trained techniciang, The research budget reportedly is
Rs. 0.8 million/annum, and annual development expenditure is

thought to amount to Rs 0.4 million.
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According to the company ¢ General Manager, the organization
would welcome research grante and assistance from the public
sector agenciece. Ao to  their major constralnts, government
restriction on  import of breeding material, parent lines and
foundation seed, excessive duty on laboratory and field equipmant
needed for research, and lengthy procedures for registration and

certification of hybrid seed were cited.

Rafban Malse Froducts Co. Ltd.., Faisalabad,

Thiz  organization procecses and markets a variety of corn-
based products including starch, fructose, and oil. Raw material
ir  obltained parvly through contracts with growers made through a
nainber  of  commission agents. Quality is  assured through a

proprietary hybrid seed program which supplies 400 tons of double

cross corn seed to the company & contract growers. The corn
hybrids are developed and produced in the Punjab. A  parallel

corn  Lireeding program draws experimental linese from all over the
world. Facilities are scanty but the quality control is

commendable,

Rafhan charges twice the price of synthetics for its double
cross corn hybrids and cannot keep up with demand. It was
reported  that the demand for Rafhan’s hybrid zeed is great but
they 1ssue sead only in accordance with Rafhan  a requirement of
maize. The research and development budget is around Rs 2 million

per annum.  R&D staff consists of one Fh.D., 3 M.Sc. and 5 B.So.
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Thiv  organisation was  formed in 1976, Headguartered i
Lahore, it is an importing rather than a production company. It
had  been  importing hybrid sunflower seed  from Pacific Seeds
(Austrulian-based csubsidiary of Continental Grain), [nterstate

Seed Co, (the second largest hybrid sunflower seed company in the

1.5.), and  Northrup-King (a Minnesota -based subsidiary of
Sandosz) ., This corporvation, in cooperation with the Ghee

Corporation, formed the Pakistan sunflower Association in  the
summer  of 1982, The purpose of this organization is to promote
sunflower in  Pakistan  and to disseminate seed and technical
information to its grower members, The Pakistan Seed Corporation
g aleo involved in the importation of vegetable seed. Except
for its chi=f executive, there is no other professionally trained

staff. There e little research budget. .

Jaf'f el Brot hers (Pvi) Seed D ivigi on, Lahore

This  company is engaged in diversified business, both in
respect of trade and industry, with emphasis on heavy machinery
and  plants,  equipment  and instruments, defense gystems,
vehicles, and rolling stock. In 1983 the company entered into

potato  weed producition. Although the company plans to produce

f4d

other crop  seeds in the not too distant future, potatoes ar
thedir  major orop. The company has laboratory facilities located
in Lahore, production in the northern areas, and marketing
cutlets throughout Fakistan. Current geed production (1986) was

2000 tone of seed potatoes.
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Research staffl consists of one Ph.D. (Adviser), 5 M.Sc., 4
B.Sc., and ten technicians. Research activities revolve around
agronomice  fleld trials and post harvest handling. The current
research and development budget is around Re 0.8 million.

Bukhari Corporaticon, Multan

This privately owned establishment has. through the'persona]
efforts of the awner, developed hybrid cotton seed. Also the
company produces certified s-~ed of established cotton varieties
on a large scale., The corporation has i1ts own modern cotton gin.
Cotton production is undertaken through an unofficial cooperative
of cotton growers of the Multan area. Furity of variety is
ensured., in the field as well as in the gin. Seed extracted at

the gin 15 further procesgsed and cleaned before its sale.

[

Agrcecnomic  field trials to establish optimum doses of fertilizer

and tinely use of pesticide are undertaken in cooperating

fermers" fields.  There is no special budget allocation. For the
production of hybrid cotton se e pporation has trained a

team of 40 female workers to  emasculatse female lines for
crosaing.

Qther Seed Companies

The other seed companies, namely, Dawood Corporation
(Lahore), Rich Green Seed Industries (Lahore), Jhandar
Corporation (Pvt) Ltd Malsi (Vehari), Tareen Seed Farms (Pvt) Ltd
Mumtazabad (Multan), Mian Mahfooz & Co Mal. 1 (Vehari), and Arain
Brothers Grain Market (Gujranwala), are seed merchants who either

procure seed from farmers or import from abroad. 0f these, Rich

4

Green and Arain Brothers handle vegetable seeds only. The rest

[y,
0
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Green and Arain Brothers handle vegetable seede only. The rest
are cotton seed marketing companies. No research or development

activities are undertaken Ly then.

In addition to these companies registered with the
Government. there are numerous private seed, frult, and
floriculture nurceries throughout Pakistan that cater to the seed
and fruit plant requirements of farmers. Almost all operate with-
out any professionally gualified staff. An exception is K&N'&
Agriculture & Poultry Breeding Farme, a private organization
hasionally engaged In poultry Dbreeding and poultry feed

manufacture, that has gone into floriculture and horticulture on

velentific  lines. The company owns a  20-acre Tarm outside
Abbottabad  and a fH-acre plot near Lahore, The organisation

conducts varietal scre-ning and agronomic trials. Since 1981

the company has been crperimenting with flowering plants, tulips,
daffodils, carnations, gladiolue, roses, gerhbera, tuberoses, and
lilies. Varietal and agronomioc trials are aleso being conducted on
2ix  imported  varieties of strawberries - - Ostra, Corolla,
Covena,  Elvies, Bupgota, and Primella. Trials are underway on
dwarf apple varietics, French pears, peaches, apricots, plums,
and  almonda, The company has sale outlets for its flowers in
Karachi, Lahore, and Isglamabad. There was no indication of a
research budget, but an estimate is that Rs 1.0 million to Rs 1.5
million is  being spent annuaily on research and development

activitiicn,

Staff consiots of flive professionals with no formal training

it extensive cxperience in raising fruit and flowers. The major
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constraint, the company reported, was dearth of aualified
expertise in the field of floriculture and deciduous fruit

horticul Lure,
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IV. FERTILIZER INDUSTRY

The use of chemical fertilizer on a large scale began in
Pakistan with the gift of 1000 tons of nitrogenous fertilizer
from the USA in 1952 53, Conusump! ion of fertilizer increacsed to
1.5 million nutrient tons during 1985-86. This ie broken down
into 1.1 million nutrient tone of N, 350 thousand nutrient tons
of F205 and 22 thousand matrient tons of K20, This phenomenal
inorggse can be attributed to the combined efforts of both the

public and private cectors.

Fertilizer use ig broadbased, that is, about  90% of all
farmers use some form of chemical fertilizer. So oconvinced are
they of  the Dbenetfits of fertilizer use that progreasive
reductions in the rate of swesidy have not adversely affected the

rate of increase of fertilizer use.

Muoch rezsearch and promotional work has been done in the past
to bring fertiliscer goe to ita pregsent level,  but much more

remaine to be done too dmprove the efficiency of fertilizer use.

In  the 1960 = nd 1970 5, when fertilizer usage Wae

inereasing  at  a much faster rate, a major force behind their

popularity wuas research and development activities of both publie
and private gector. ublic  sector research  and davelopment
actually began after the commivsioning of the Pak-American  plant

in 19568, while the first private sector plant, EXXON, was not

commissioned until 1968,
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Fertilizer companiss engaged teams of professionals  and

mibarked  wn dntencive reasarch and development  activities with

fertilizer trials - = demonstrati. s, Thesze activit 2 coupled
ciipk subsidies ¢ vaved fertilize v sales as shown in the llowing
Table.

TABLE IV-1 . RTILIZER OFF-TAKE

oWt Rabe oy Proeceding

| Natrient

]

Year ' tons (000) M O Years v 10 Years
1955-06 6.6 - -
1860-61 31.0 36% -
1365-66 71.1 18% 2%
1970-71 283.%2 ol oy
1375-76 048, 1 14% 23%
1980-8 1,079 5 16% 17%

1085 -3¢0 1,5612.0 % 11%

In the past few vears, the tempo of research waned and
emphasis of the fertilizer companies shifted more to marketing
and market related vesearch. The following paragraphs  describe
privats and public sector fertilizer manufacturers’” current

activities in the fileld of research and development. .,
y

Dawood Herculeg Chemicali Ltd (Private Sector)

The company is a joint venture between the Dawood Group of
Industries of Pakistan and Hercules Inc. of the United States.
The plant is located at Chichoki Mallian, district Shelkhupura,
near Lahore and was commissioned on October 13, 1971. The company
is selling its product under the brand name Babr Sher Urea. Its

production capacity 1is 345,000 metric tons per annum. Its



fertilizer” is  marketed through Dawood Corporation Ltd. The

company currently does not undertake any substantial research.

EXXD! g,hﬁ[[] Log ["'.‘l])'iﬁ_!.,‘]“ |,!.(] (F'rivate 1)*"131.1_»1‘)

EXXON  Chemical Pakistan Ltd was the first private cector
company to manufacture fertiliser in Pakistan. It commenced manu-
facturing in December 1968 at its plant located at Dharki. Urea
1 produced which i marketed under the brand nane "ENGROT.,  Its
production capacily ius 266,000 metrice tono prer anncm, The market-
ing function s headed by o Senlor Viee Fresident, aooisted by  a
Sales  Managoer, for  domectic cales  and o Moarketing Services
Manager, responsible  for Jdistribution, planning and  technical
(agronomic) services, Ito arca of operalion covers the Sind, the
Funjab, and Daluchistan. No formal rescorch s currently  bhelng
done,  but EXXOH wais very wotive in agronomie research during

196872,

Fauwii Fertilizev Co. Ltd (Private Sector)

The Fauji Fertilizer Co. Lid. (FFC) was established in May
1978 as a  public  limited company, Julintly sponsored by
Fauji Foundation, a Welfare Charitable Trust of Pakistan, and

Messrs Holdor Topace, a chemical company of  Denmark. The FFC

2]

ia manufnutuving urea fertilizer and ig marketling urca and  other
types of fertilisers. The plant came into aperation in June 1652,
The FIFC ammonla and urea plant is lLaged on Mari natural gas. The

manufacturing plant i. focated at Qoth Machhi, district Rahimyar

Khan and its manufacturing focillties are  ammonla (capacity



33,000 metric tone per annum) and urea (capaclity 570,000 metrle

tons per annum).

On the field level, the FFC has seven sales regions, 356
sales districts, approximately 1,500 dealers, and 130 warehou.es
of different types throughout Pakistan. It sells urea

manufactured at the company’'s plant under the brand name of

-

"Lona’ . In addition imported fortilizers and other agricultural
items such as gypsum, micro-nutrients, etc., are also being sold

by the company in the domestic market.

In mid-1986, the FFC launched a massive agricultural
extension promotion project with Italian aid. The project
inecludes  farm  machinery, field demonstrations based on soil
testing, and experimental plots. The project began in January
1388 for a period of 3 vyears and will cover the major
agricultural production areas of Fakistan. 0f the total amount of
imported fertilizer, FFC is allocated a 30 percent share.
Hational Fertilizer Corporation of Fakistan Ltd (Autonomous

Public Sector)

NFC was established on August il, 1873, to take avar the
manufacturing facilitiss est up by ths State-ownsd fertilizer
plants.

The NFC acts as holding company which coordinates and
controls  the group activities and lays down guidelines for
economic  and  tochnical  development of  the corporation. The

following are its broad objectives:

1. Efficient functioning of existing fertilizer plants,
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and compound fertilizer produaction facilitice.

3. Achievement of self-oufficiency in chemical
fevtiliser

4, Promotion of veientific recearch and development in
fertilicers,

The operatione of 9 subsidiary companies in the NFC Group
are managed by oo technical team headed Ly oa Managing Director  or
General Manag=sv, depending upon the cize of  Lhe company ., The
Chief Executive reports to the Board, Gpon which nominees of  NFC
and outside sharcholders are represented. The operating units of
the HNFC are:

- Pak-American Fertilizers (Pvt) Ltd

- Pak-Avab Fertilizer (Fvt) [td

- byailpar Chemi als & Fortilioer (Pvt) Ltd

= Pak-Caudi Fevtitisers obved L

Yo Pak-China Fertiliaers (Pvt) Ltd

= Technical Training Lovst Dot Multan

= Hocara Phesphnte Fovt i oo (Foty Litd
Fertilizser Yecearch i Deves Ty 1
Instdeate . |

- National e

Alfk'-.xf.al\.ni

ot ioer Mavletbne (Pyvt) Itd

Fak-fmerican Fertilicers (Pvt) Ltd  (Auteonomous Publie Sector)

This plant was the Civet nitrodenons fertilizer plant  built
in FPakistan  and was wet up under the  United States  Technical
Asglstance  Programme.,  The plant is  based  on indigencus raw
materials, coal and gypsum, which are available at Makarwal and
In the vicinity of  the plant  oite.  The plant, located in
Iskandarabad  (Daundkhel), dictriot Mianwali, was designed  to
produce 50,000 tons of ammoniam sulphats per annum and came into
production in 1958. [t wa: expanded in 1963 and the capacity was
increased to 90,000 tons of ammonium sulphate. The plant went

through a rehabilitation program recently at an expenditure of
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Re. T8 million to improve it energy utiliztion.

o

Palk Arab Fertlliazer (Pvu) Ltd  (Autonomous Publle Sector)

Pak- Arab o Fertilicers Lhd was incorporated on  November 12,
1973, as a jolnt venture between WPIDC (now NFC) and Abu Dhabi
National 01l Company (ADNOC) with the objective of modernization
and crpansion of the exicting natural gas factory at Multan.

The  project was completed in November 1978 and  the plant
went into commercial production on lot Jamuary, 1979, It manufac-
tures three products: urea (59,000 tons) nitrophos (405,000 tone)
and calciam ammonium nitrate (450,000 tone).

Lvallour Chemicals & Fe rtilizer (Pvt) Ltd

(Autonomous Public Sector)

The plant coneists of two separate units located at
Faisalabad and Jaranwala, The unit at Faisalabad was the first
phosphatic plant in the country. It was established in 1957 and
currently produces Z0,000 tons of single superphosphate (55F) per
annum. The unit at Jdaranwala was built in 1967 and its capaciiy
Was  doubled in 1876 to 80,000 tons of SSP per annum. Both units
atilize importd phosphate rock and sulfur.

A cmall unit has also been set up for the production of zinc
sulfate which has  Leen  found Lo be extremely useful for

increasing the output of the rice crop.

(Pvt) Ltd (Autonomous Public Sector)

The plant, commissioned in 1980-81, utilizes natural gas

available from the Marli gacfield. The project 1is located at
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Mirpur Mathelo, district Sukkur. The foreign exchange requirement
for the plant was met with loanu from the Government of Saudi
Arabia and the Saudi Development Fund as well as from the Asian
Developnent Bank. It ic a Iarege, single-train urea plant with

designed capacity of O57,000 metprie Lons per annug,

Pak-China Fertilizers (Pvi) Lud (Autonomous Public Sector)

The  plant  and machinery for this unit were given by  the
Peoples ™ Republic of China o a Heoture of goaod will. The plant,
located at  Havipur Hazavr, atilizes natural gas as a raw
material, and came into commerceial production in April 1982. Its
designed capacity i HEL 000 tons of urea Der oannun.

Fertilicer Fecearch & Levelopment [nstituts (Autonomous

Mabilie Sector)

The- FcrﬁjliZcr Bescareh % Develapment Institute warg
established  at Faisalabad in January 1936 with  the  technical
agslstance  of UNDP/UNIDO. The main objectives of the Institute
arec  te o provide  sssistance to HFC Qnite andd Lo bring  sabout

improvemw: ots in thelr operatront] performance .

The lnstitute operateg through a Board of Directors headed
by the NFC Chairman. A1l Managing Mrectors of HEC g plante are
members o the boord, besddes two nominecs from Llie Hinistry of
Production. There in an Advisory Committee composed of Federal

and Provinecial Agricultural Revearch Institute staff members,

The schort  term studies mclude  calciam  ammonium nitrate

(CAN)  caking problems, fortilioor quallty control, fertilizers
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analyeis, nuperphonphate granulation, and others. The long  term

studles include process development for mixed fertilizer,
improving quality of CAN, beneficiation of local phosphate ores,
development  of  slow release N fertilizer, and micro nutrient

fertilizers
National Fertilizer Marketing Ltd (Autonomous Public Sector)

National Fertilizer Marketing Ltd, a subsidiary of NFC, was
established in May 1976 to develop a marketing system based on a
private dealer network. Its area of operation is all of Pakistan.
The Managing Director is the Chief Executive of the NFML and is
supported Ly Tfive departments - marketing, distribution,
technical, finance, and administration & personnel. It has ten
regional offices spread throughout the country, each headed by a
Regional Manager. With these Regional Managers are 32 Sales
Officers, supported by 9 Field Agronomists. It operateas through
five bullk storage units having 108,000 metric tons capacity and a

dealer network of 2500. During the peak season, NFML  establishes

about. 70 storage units located in key consumption areas.

The company has also a technical department which provides
agronomic and advisory services to the farming community. The
agronomists  based throughout the country provide practical
guidance  on farm management and modern agriculture production
technology.  They arrange seminars and meetings of farmers where
knowledge on the proper use of fertilizers as well as pesticides

and other farming techniques are imparted.



The technical department aleso publishes a quarterly magazine
under the name of “Zarl Service'  (Agriculture service)  whieh

provides comprehensive information on fertilizer use.

The NIML caters to the marketing necds of the public  sactorp
fertilizer plants. The company has also undertaken research and
development under its Techunical Department, which is headed by a

General Manager (Ph.D.), two Depuly General Managers (Ph.D.s),

and 17 rield Officers (10 M.5¢. and 7 B.oe.)y.

The major emphasis  in recent vears has  been on the
development of fertilizer nuse through demonstration plots. Also
soll  teoting facilitics are provided. The company operates on  a
no-profit, no-logss basis.,  Total manpower in 13954 was 607,
compricing  four members  of management, 168 evecutives, 81
supervisors and 350 non production workers. In 1933-84,  expensesn
were Rs 60,37 million, «f which 5% can be attributed to research

and development aclivitieo,
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TABLE IV-2 FERTILIZER PLANTS IN PAKISTAN

Company and Year Product Design capacity
location of start (1000 nutrient
plant up Tons)
N F O
25
* e e
NFC/Pak American 1958 Ammonium Sulfate a0 -
Iskandarabad
NFC/Lyallpur Chemicals 19567 Single Superphosgphate - 20
Faisalabad
Kk
Jaranwala 19867 - do - - 8aQ
# K
NFC/FPak Arab 1962 Calcium Ammonium 405 -
Multan Nitrate
1962 Urea 59 -
1979 NP (23-23) 305 306
EXXON, Daharki 1968 Urea 173 -
Dawood-Hercules 1871 Urea 348 -
Chichoki Mallian
NFC /Pak - 5audi 1980 Urea 5567 -
Mirpur MHathelo
NFC/Fak-China 1982 Urea a6 -
Haripur
FFC, Goth Machi, 1982 Urea 570 -
Sadigabad
Pakiaztan Steel Mill 1981 Ammonium Sulfate 17 -
* Original capacity was 50,000 tons which was

ezpanded to 90,000 tons in 1968,

¥k Original capacity was 103,000 tons which was
expanded to 405,000 tons in 1973,

ok k Original cavacity was 40,000 tons which was
expanded Lo 80,000 tons in 18979.
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TABLE.IV-3 FERTILIZER ERODUCTION : FUBLIC & PRIVATE

(Current capacity in “000° toneg)

--- Current Capacity ---

Product --N-~- ~--P--
PUBLIC SECTO
NFC:
Fak-3audl, Urea 557 256 0
Pak-Aral , Urea 59 27 0
Pak-Arvalb, , CAN ' 450 117 0
Falk-Arab , NF 305 70 70
Fak-Chiina, Urea 96 44 0
Pak-American, A3 a0 19 0
Lyallpar C&F, S5I° 100 0 18
FPak Steel, AS b 1 4]
Total: 1662 L34 88
ERIVATE SECTOR
Faujil Fertiliser Company, Urea BT0 262 0
Dawoud-Hercules, Urea 348 160 0
EXXON, Urea 2566 118 0
Total: 1174 540 0
GRAND TOTAL : 2336 1074 88

* Pak Steel is not part of NFC

Source: Chemonics, baged on data provided by producers.
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Among the three private sector fertilizer manufacturers,
Faujl Fertiliser and EXXON conduct field trials and
demonstrations. Dawood Hercules conducts only demonstrations.
Each of these three maintains 6-10 qualified agriculture
graduates and post-graduates. There was no indication of an R&D

budget. However, estimates were arrived at as follows

H R&D Staff i R&D Expenses
o T e . Estimate
Company tPh.D M. 5¢c|B.Sc. |Trained! Rs. Million
i | ' 1 Super- |
i i i (Visor |
Fauji Fertilizer - 2 8 15 2.0
Dawood Hercules - 1 5 10 a.3
EXXON - 2 4 10 0.7

Among the fertiliser lmporters, Jaffer Brothers is the only
company which invests in fertilizer trials through assistance and
grante to research stations and by themselves on leased plots.
Their main thrust is to evaluate and popularize several
formulations of complex NFI fertilizer for various crops such as,
sugarcane, tobacco, cotton, and wheat. They use the services of
thelr technical staff engaged in pesticide marketing and seed
production for these purposes. Their annual R&D expenses  on

fertilizer research is estimated to average Rs. 2 million.
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V. EESTICIDE & FLANT EROTECTION I

Research in the field of plant protection has been most
impressive and has brought tangible resalts  in the form of
increaaed pruductiviby in agricalture. Adaptive [ield research is
conducted both by publie and private sector establishments. After
the private sector wac allowed to enter into thiec field following
the anncuncement of the New Agricultural Policy in February 1980,
use  of pesticides increaved dramaticoally . The New  Agriculture

Folicy included the following calient features
L3

1. Withdrawal of subsidy on pepticides
2. Transfer of pesticides fmport and

distribulion to private cector

3. Diccontinuation of {pee acrial apray service
4, Encouragement of looal Lformulation and

manufoacturing of peclicides

b, Strengthening of pest seouling cervice

The policy was responcible for the activation of the private
gector which ic now actively chngaded in distributing pesticides

in the Punjab, the Sind, and the NWFP.



since independence, plant protection in Pakistan has passed

through various phases as summariged below : -

Phases |Period | Pricing iMode of distribution
I 1847-65 Free of cost Public Sector
II 1866--74 From a flat rate of Public Sector

Re 0.25 per litre to
76% subsidized price.

ITI 18756-79 00% wsubsidy on ECs/WPs Public Sector - 25%

’ 75% subsidy on granules Public Sector - 75%

Iv 1480 Complete withdrawal of Private Sector -100%
subsidy. in Punjab, Sind & NWFP

Public Sector in FATA,
Azad Kashmir and
Baluchistan.

Following the implementation of the New Agriculture Policy
in 1980, there has heen a notable increage in the consunption of
pesticides which speaks of the growing inelination among the
farmers towarde adoption of plant prctection measures to prevent
erop  losses. The growth in pesticide ssles during the past few

vears ie presented below:

Year | Festicidee Sales (tons a.i.) ! Annual Increase (%)
1981 915 -

1382 1,290 40,98

1983 1,810 40.31

1984 2,617 39.06

1385 3,453 37.18
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With the withdrawal of subeidy in 1980 the usage of
pesticides declined sharply in 1981 but in the subsequent  years
the consumption of pesticides grey dramatically, thereby
resulting in a significant increase in plant protection coverage,

as shown below:

Year | Fzrqted Azcd* (UOD up[dy acres) : Annudl ln<1cabe (%

1082 tl-LJ» :

1883 7,182 61.17
1984 11,176 5h .61
1985 13,182 17.50

In spite of a quantum Jump in the sumption of pesticides
plant protection coverage on the national les. s still only 25%
of the total cropped area. However, in the case of  the cotton
crop, which alone accounte oo over 70% of the total consumption
of  pesticides, the area covered has increased considerably over
the past few veara from 2.9 million hectares daring 1982-83 to

4.0 million hectares during 1986-86 .

In the past the tranater of plant protection technology from
the public sector research organizations to the farming community
at the grassroots levels was the weakest link in the agricultural
chain. Despite efforts made by the public sector agencles only a4
small percentage of farmers, particularly well-to-do progressive
growers, were motivated to  adopt modern plant protection
technologies. It was the private sector’s profit-motivated effort
that created mase awarene et of plant protection tec *hnologies and

made available to medium and small farmers the necessary



chemicals.

Besearch

Frivate sector companies in the pesticide business number
over fifty. Of these,ten are multinational companies. Others are
local companies associated with suppliers outside Pakistan. In
the private sector there is only one local manufacturer of

pesticides.

Invariably all pesticide companies do some research to
ascertain  suitability of the pesticide, application techniques,
and Lo colleci economic data which is a Dbasice regquirement of
registrati- . of a brand name and formulation by the Government of
Pakistan. Once this iz  done moest loecal companies discontinue
further regearch and vigorously begin sale activities. However,
this is not true for a number of multinational companiers that
continue research activities both for accumulation of additional
data and for demonstration towards their marketing ends. The most
active multinationals are Hoechst, Ciba-Giegy, Dow Chemicals
Pacific, Chemdyes (Bayers), ICI, Sandoz, and Burmah Shell. A
brief description of vregearch activities of these  companies

follows.
Hoechet (Fal) Ltd, Aerd cultural Divigion

The company has been active in plant protection research
Bince  the 1970°s conducting collaborative research trials at
public agricultural research establiehients ag well «s on  their

own, It has an independent research diviegion with a Dbudget
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consisting of about 2% of cale proceed:s.  Theip research
activities in Pakistan not only provide ew data that is useful
for marketing thejr products o Pakictan but also iz used for

thelr worldwide aperations.

Their R&D staff congists  of 18 agronomists and
entomologiats, 10 M.Se. and 8 B.5c., who coordinate their
activities with their ecales stalt  throughout FPakictan. The
Research &  Development Diviaion y  headquartered  in Lahore,
produces  an  annual report, which is circulated throughout the
subsidiaries  of Hoechst worldwide., Total R&D investment is

estimated to be Re 4 million annually.,

Ci I‘),’;g—ﬁj;\.gy {(Fak) I t.d

The agricultural divieion of the company has a small R&D
wing manned by four entomologists. Their R&D activity is
integrated with their sales infrastructure. Approximate annual
expense i Rs 2,00 million.

Sandoz (Fal) Ltd

The agricultural division of this multinational company has
a small R&D cell manned by three entomolougists. R&D expenses are

about Rs 0.60 million per o annum.

This U.S5. based company has engaged a esmall but highly
qualified team which conducts adaptive research on their own and

in collaboration with governmenl agencies., The company had a
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sales.

There iz only one qualified researcher with the company,
located in  Peshawar. Their marketing and sale activities have
been sublet to another private group. Annual research expense is

Bs 0.2 million.

ICT (Pak) t.d

The company has become active in the pesticide business only
during the past two years. It has currently four persons to
look after its adaptive research in collaboration with official
gavernment.  agricultural research stations. Estimated R&D  budget

is Rs 0.4 million per annum.

vj)l“.l,'._ k "th';._ l ‘ E',:-! I\' ! lt(‘l .

The company had a very active R&D team in the 1960°s but,
with  the chlorinated hydrocarbons going into disuse, their R&D
activities became dormant in the 1870°&. The company has revived
itz interest  in recsearch and development during the past five
years with & new generation of pesticides. Their R&D staff

conslists of three agronomists or entomologists. The Dbudeet

eatimate Tor R&D was Ro 0,20 million in 1986.

All vther pesticide  companies engage professionally
qualified entomologists and agronomistes but their major function
iz to work with government institutions where trials are

conducted in preparation for formal application to the Government



of Pakistan for regictration of their producte.,

It is donbtful that tle R&D Activities of  moet pesticide
companies  can  be  bruly teprmed research. In most  cases  thege
activities would 4011 within the category of ndaptive trials. The
exceptlon iu Hoochst Pabictan, whose activitios vould fall within
the purview of pesticide regsearch, cven under the strictest defi-

nition of regearch.

There i{s also an example of yood development research  work
that has taken place in Fakistan in the tield of pesticides.
Degesch  Fakictan installed the Cirot private sector specialized
pesticide plant in Dakictan in 15387 o2 The company initially
manufactured o solld Fumivant with technical coilaboration  of
Degesch of West Germany by tmporting the bacic raw material - e
phosphorus and  wicrs - fine aluminum . In 14956 the  company  was
deprived iJ'xxw:xnuturicJ.;nlpply by Degesch Wost Gormany  becsune

Degasch wae takon over by anotlea manufacturer of oolid fumigant.,

Degesch  Pakistan, throwgh Tts own rerearc b o000t vith  local
chemdoal  cneineer:, hao wbevee loped an indivenius  capaclity  to

manufacture aluminunm rhosphide  and is now producing a eolid

fumigant of high quality in the country. There wac no formal R&D

[dn]

budget but the company spent about R 1.0 million during 1985-86
to develop a locally fabricated basie chemical plant and packing

containers,
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PRATICIDE RESEARCH/DEVELOPMENT PROFILE

! ' Tralned Manpower VR&D 1% of 11985 Sale
' Jerimees e R ETEE v Expense  |0ales)Rs Mill-
Conpany 1 Betivities v Full Tine : Part Tipe , Estinate ! yion
! ) R L EE T LR P pmmm s . Re Million | .
iPh.D.¥.5c.iB.Sc. |Others;Ph.D. H.5¢c. B.5c.0thers! ' !
Hoechst R&D in pesticides, -2 2 15 - 6 § 4 4,00 1.87 214
field trials,
deponstration,
collaborative
Governzent agencles
trials.
Ciba-Ceigy (Pak) -do- - - | 5 -} i 60 2.00 0.42 475
Linited ‘
Sandoz (Pak) ~do- - - 1 2 - 2 1 10 0.60 0.68 88
Linited
Dow Chepical -do- -1 - 2 11 - 1.36 1.18 115
Pacific Linited
Cherdyes (Bayer) -do- -] | - - - - - £.20 0.01 130
Linited {BABCO)
ICI (Pak) Ltd. -do- - 1 - 2 -3 2 - 0.40 2.00 58
Burma Shell -do- - - 1 2 - 2 2 - .25 0.02 119
{kak) Lipited
Others Only collaborative - - - - - 18 24 100 1.00 - 10
evaluation trials
vith GOF
Total - 6 28 o3 41 i 9.61 0.47 2301



VI TOBACCO INDUSTRY

The tobacco industry decorves recognition for its

substantial contribution t. agricaltural research in the field of
.

agronomy, fertilizer, pecticide, and varietal selection, mainly
on tobacco, but indirectly on Ui Srops. One pajor contributing
factor was the adequacy of Cinaneial resources and the pioneering
company s ausociation  with a reseaprech and  development minded
multinational, the Britich American Tobaceo (BAT) Group. Pakistan
Tobacon  Company,  which is GL% owieed by DAT, cmbarked  on major
research and development aclivity in 1949, Aafter its inception.
At Lhat Cime there was ned Uer o Ny cigaratto types tobacea nor the
technology  available for groving it in the country. The Company
organized Scolentific research thoal has brought celfsufficiency
in prodaction of Lobaceo of Ll devired quality und Lypes needed
and has made yields in Fakictan Ameng the hiipghest in the  world,
Tobaceo  yields, which were around 1000 ky/ha in the 19507 roge
to 2044 kesha in 1985, 1n atdition Lo problem oricented research
on tobacen the company alos undorbool rescarch involving other
crapd that were prown in e Creplins patberns with Lobaceo, It
inecluded  work  on pulcos, sanflower, foast srowing fuel wood
plante, peeticides, Besbdsddes . apprapriate tools and equipment,
and labor saving technologies  in  crop production., Fakistan
Tobaccn Company is  ULhe only  company  which makes special
arrangementy for producing true-tu-type seed of tobaceo varieties

through scientific methods of maintaining genetic purity and

seeed procecsing. Fighty percent of all cigarette-tLype tobacco
Erown in  the country comec  from the gead produced and

<
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distributed, free, by thls company.

The company hac o well ctaffed recearch and development wing
under  its Leaf Division, with laboratories and farms leased for
their research activities, Research and development activities on
tobacco  continues to  rest mainly with this single tobacco
company, although two other multinationals, Philip Morris Inter-
national of U3A and Rothman s International of U.K, have entered

into  the Pakistani cigar=tte industry through acquiring 49% and

30%  equities  in two local companies, respectively. 'These two
tobacco  companies also have staffs for research and allocate

budgets  for the purpose. The following ie a brief on  these

CompAanies:

The company hasg 1ts research and development headquartered
at  Akora Ehattak in the NWFP. It is headed by a full-time

reseatch and development executive, trained in agronomy. The R &

D Department has  tuo full  time agronomists and 11 field
supervisors.  In additicen the research activities are integrated

with the 14 tobacco-buying management teams  located  throughout

N

the  growing area. ALl of these managers perform the development

and  extenzion work in close association with the research and
development  department. All of the field managers have a basic
degree in agriculture and several have M.3c¢c. degrees in a
gpecialized diccipline of agriculture. The field management is

further augmented by 42 field supervisors. The annual R&D budget

wn
N



t abuut Re 5.0 million. The  company  alse participates in

mellaborative regaarch with the Fakistan Tobaceo Board.

Eromlor Tebacoo Industrics

Thie  company, aceociateed  with FPhilip Morris Int., has a

sesiaesh 30 dovelupment wing hended by an M. 5. in  agriculturs
.

There are six field supervisors assisted by a field team of
eight  managers, among  whom soven are M.0c¢. and  one B Se. in
various diasciplines of agricultare. In addition  there are 40
firld teechniolanss and supervisors. Thyes regearch and
development office 1o locatedd at Jehangira in the NWEFPR. The type
Gof research conducted is cimilar Lo that of Lhe 2Nistan  Tobacco

Co. The .nunal revearch and development budget is estimated to be

ja]

e 1.0 million.

Lakson Tobacco Company

An aosociate of Rothman o International, the company has o
formal research  and development activitjes, However, in  some
years lhey  uce Lhe serviceos of come of their fleld extencion
staff to undertake agronomic trials. There is no fixed allocation

for research

Apart from these three companies, there are 11 small tobacco
groups who undertake no rescarch activity.

Rakistan Tobac¢o Board

Pakistan Tobacco Board, an autonomous body, Jjointly financed
by the tobacco industry, came into being in 1968. Ite finances

come from a levy at the rate of Fe 0.02 per kg. on tobacco  used

03
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by tLhe clgarctie Industry. In 1984-85  the cesgs  thus collcected
was Rs 63,650,000, The Pakistan Tobacco Board also receives grantye
Crom thee Federal Government for fixed aceets, such as bulldings
and other durables. The Beoard, though an autonomous body, comes
under the Ministry of Commerce. However, its rules allow a broad-
hawed membership  that  includes growers, dealers, tohacco
companies, and representatives of Chambers of Commerce and Indus-
try., Ite functional image is that of a democratic body, with a
tilt towards the private sector. When the Board was establish,
Pakistan had become a substantial producer and manufacturer of
tobacco, with a potential to export raw and manufactured
prode~*t . Af that time flue-cured Virginia tobacco had  become
ALl important cach crop in the country. Thus development and
export of tobacco and tobacco products were the main objecioives
of  the PFakictan Tobacco Board Ordinance. Since the bulk  of  the
flue-cured Virginia was grown  in the NWFP, the Board’'s
headguarters were  located  there, at  Nowshera. In 1972, its
location was shifted to Neshawar.

1. To regulate, control, and promote the export of tobacco
and tobacco products and to fix grading standards.

2. To undertake and assist research connected with tobacco
industry, to impart training in tobacco testing, and
generally  to take measures in the interest of the
tobacoo industry.

3. To render assistance for the development of new tobacco
prowing areas  and establishment of  model farme, to
organize and asalst specific research connected with
tobaceco cultivation, and generally to render assistance

for improving tobacco production.

4, T collect atatistics on any matter relating to  the
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tobacceo industry,

o, To perform such other rfunctions e the Central Govern-
- ment may, from time o time, divect.

The Pakistan Tobaceo Loard fs carrently located in Feshawar
and has a regional office in Liahor., There are recearch stations
located  in Mardun and Mansehra in the NWFP and at Kunjah and
Okara in  the Funjab. PEesidoeo these, there is a model farm

-

located near Mardan.

Ity research  and development activit ice are  headed Dby

il

Dirvector. Manpower emploved  for  resecarch  and exlension  are
generally graduates and post sraduates ) varions dicciplines of
agriculture. Rescarch activiticu involve agromomic field triala,
varietly breeding, crop chemicals research,  varietal evaluation

research, coll teosting, and chemlical analysis,

The  Takistan Tobacoo FBoard ales conducts field  triale  in
collaboration Wilth  participating tobaceo companies. Annual

research budgel varics between Ro 3 to 4 million.

(6]
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TABLE VI-1. TOBACCO RESEARCH & DEVELOPMENT PROFILE

Organization Activitles  __ .. . ... Trained Mampower ... R&D Expenses ¥ value of
CoFuld Time Asgociating Estipate -Rs sale. Ap indi-

Ph.D ¥Sc BSc Otherss Ph.D ¥Sc 3Sc Others in oillions  cation of finan-
___________________________________________________________________________________________________ the_company____
Pakistan Tobacco  Tobacco and other - 2 11 - 8 8 N 3.5 0.09
Co. Ltd. crop related

research.
Premier Tobacco -1 - 8 - 7T 1 W 1.5 0.11
Industries Ltd.
Lakson Tobacco Sporadic field - - - - S B R | 0.1 0.01
Co. Ltd. trials.
Pakistan Tobacco  Tobacco and other - 10 15 I R S V| 3.5 0,701
Board crop related

tesearch

TOTAL 13 15 28 7 23 2 80 8.6

tQualified/trained technfcian/supervisor
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VII. LIVESTOCK., POULTRY & DAIRY INDUSTRY

Livestock farming in Pakist.on lé predominantly cubsistence
in nature. With the fragmentation of  land holdings and the
increase in number of landless tenants, livestock huscbandry has
become a means of providing =some livelibood for millions of rural

and. urban people . Livestoek (o maintained for milk, meat, and

power needs by 4 million Tarm and  two million landless
househoeldus, Cattle  are raiced for draft ower,  buffaloes for

milk, and  cheep and goats for meat.  Meat  from buffaloes and
cattle comes  as  by-producte when the  animals  outlive  their
usefulness  as draft animals or milk producers.  Poultry, sheep,

and goats are aloo kept as ueavengers.

There is o wide range in official  publications and by
various experts in ectimates of Lhe Jiveotook population, their
productivity, and of human concumption of animal  products. In
the past  coven years the Targe influx of Afghan refugess with
thelr herds of sheep, goats, and cattle has further confused  the
real population cotimates of Tiveostool, Agricultural statistics

af Fakictan foy 1080 pive tLhe fullowing estinate::
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TABLE VII-1.
_______________________________________________________ 000 heads)

No. of Livestock

Cattle
Buffaloes
Sheep
Goats
Camels

As

(=341

4]

Horses

Mules

Commercial Poultry

a) Layers

b) Broilers

@) Breeding Stock
Rural Foultry:

a) Hens

L) Cocks

) Chicken

d) Ducksa

e) Drakes

f) Ducklings

Total of Commercia
Foultry:

Source: Liveatock

1/Rural

Diviesion

58

205654

3459

21651
3644

17480

16157 163562
12483 12777
23531 24272
27716 28704
883 397
2626 2701
448 450
64 64

43430 52071

8827 10352
33952 40939
651 780
46099 8560

22807 24025
3838 4043

18414 19396

724 762
236 249
80 85
89529 100631

16549
13077
25037
29726
912
2778
451
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Commercial poultry farming is one area of livestock
production that has made substantial strides during the last few
years, Ihe eritical year was 1963 when Pakistan International
Airlines leaved an experimental farm from the Government and, in
cooperation with Shaver Company of Canada, developed a large,
well-equipped commercial hatechery.,  The original idea was to meeat
localiy PIA ¢ owi requirement and that of other airlines passing
through Karachi. The siccecs of this venture paved the way  for
other commercial  enterprices in G coun by, The: official
contribution  to  development  was the Lax holiday  provided to
poultry foarming. Private sector eaterprencars were quick to

participate In and Lo develop this industry,

The private sector i very active and progressive in poultry
and in marine fisheries,. Lately a spurt in private sector  milk
blants  1e also contributing to development. of  milk  production.
Milk plints have initiated their own crtension services  in the
animal  health sector, in Deede and fodder production, and a few
have  started their own cattle farms where they are  enpgaging  in

breeding  and ilmprovement.

Rescarch conducted at publi.c sector institutes with dairy
cattle sugdgest that  optimum producti ity comes from hybrids
between indigenous and  imported breede, Tnereasing the

proportion of exotic blood above H0Y increases milk and  meat
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production but also increases susceptibility to diseases and heat
stress, In the case of buffaloes which average 1800 liters of
milk per lactation, the Nili-Ravi breed ie considered the

best.,  Private research on livestock and poultry relevant to
their specific problems are conducted at some of the 102 private
poultry Dbreeding, 14 livestock breeding, and 35 milk plants or

farms listed in tLhe Anne=Xxure:

A new venture under the name of Ugab Breeding Farm has been
ectabliched in the 3ind.  They have obtained development credit
from the Agricultural Development Bank of Pakistan and plan to

uge embryo trancgplant technigues,

Frofessional manpower working in the livestock and poultry
sector 1s estimated to be 80 veterinarians, 70 poultry science

degree holders, and 130 trained technicians.

There is no indication of funds specifically allocated for
research  oriented activities in any of these private sector

organlizations.

The  dairy iodustry, represented by milk plante, conducts
little recearch.,  They dg, however, invest in extension work. An
industrial group, Fackages Limited at Lahore, reportedly _.nveste
about R 700 million per annum to develop packagirg materials for
dairy products  {fruli Jjulces, and meat. The group manufactures
paper and  boar o and has o a plant to convert 1t into packaging
materials  for m'l  plants and other users.  As such, their work

cannot be clacaified as research but as a development activity.
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Poultry Feed Mille

As a” consequence of the phenomenal growth in the commercial
poultry aector, the feed mill business was developed  to supply
the poultry indust ey Leever Brothers were Uhe firet to bring out
poultry feed, and over the yeavs coores of feed mille have  come
into operation. At the end of 1986, there were €6 feed mills in
the ocountry -- 50 in the Punjab, 14 in the Sind, and two in  the

NWFP.

There is little nutritional research being undertaken by any
of the feed mills Almost all of the mills lack facilities for
biochemical evaluation and tenting of feed inpredients.  Thie im
done on an empirical basis. One excoption is Fay o Foultry  Feed
in Karachi whi.h has installed & modern, computerized  unit  to
automatically  asubostitute . e oromore ingredicnty with  others.
However, here too, no facility crists to analyoe composition  and

quality ol various lots of Jeed ingredientes.

Remount Vetovinar Y & Farm Coxpr

The Land bagsed Armed Forees of Pakictan miintainge a corps
called Remount Veterinary & Farp Corps (RV&FC), which comes under
General Headquarters”™  Quartermanter General s Branch. The
RV&EFC s mandate is to take cave of the needs ol tle .Armed Forces
for livestoock (milk animals, mules, horses, and doge), operate
agricultural and dairy farms, milk and milk product proceesing
plants, and veterinary centers.  No research s conducted,  but
this organization, in collarborative research with public  sector

institutions, could  provide an excee]llent environment for
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conducting nubtritional resesrch.

VIIT. EARM MACHINERY INDUSTRY

The farm machinery ifndustry hae made substantial Progress
over  the past 20 vears. Currently over 662 establishments,
mostly 1o the private gector, are engaged  in producing  farm
machinery and implemente, According Lo the Cenesus of
Agricultural Machineryl conducted in 1984, the increase in  the
number of tractors over the 1975 estimate was 339%. Similar data

for tubewells and surface punps showed a 03% increase.

In the machinery manufacturing sector five units are
currently assembling amall, medium, and large tractors with

varying degrees of locally made components. These units are:

Eublic Sectop

Millar Traetors Massey Ferguson
Al-Ghiazi Traci o rs Fiat

Priviie decror

Allied Tractors Ford

Belarua Belarus
Associated Tractors Tai Shan & IMT

In their programs  for gradual elimination of imported
Components, all five urits have fallen short of the target mainly
Lecause they are finding it difficult to develop local  suppliers

of  quality componente. The entire burden of developing a parts

1. Fakistan Cencus fo Agricultural Machinery 1984;
Agricultural Census Organization.



manufacturing industry has been transferred  to  the private
sector. Tractor manufacturers are faced with an uphill task as

technology, managemeant, and machines ace virtually non-existent
in the  suppliecras” shaope ., The  sappliers  are cmall, are

inadequately financed, and have 1jttle technical capacity.

Some  companies  have attempted to  help guppliers with
foreign and 1looal enfinecrs and have made atlempts st gquality
control, but they say that Leaching cupplicrs Lhat gswood  quality
saves  them money in not alwaye casy. When parts are  constantly
rejected,  the suppliers  cimply withdraw and sell to other

manufacturers who accept thelr parts,

Availability of materials to meet  the modern traztor
demands is poor in the local mark-t. Loecal steel mills roequire a
minimum orde-r fop spoecial and hieh strength steels which makes it

impossible to econcmically manifacture these parts, ["lastic and

plastic tehnology iso lackine .

The emevgence of cecond gensration supplicr plante isg
shcouraging, but they fall ahort wi what is required for a modern,
high-quality industry which can Lecope cxport oriented., However,
starting fronm virtually no supply base in 1982, the tractor
industry has achieved more Lhan any of  the other engineering

industries in terms of producing parts locally.

The private farn nachinepry manufacturing industry has
demonstrated that it “an copy or modify almost any  agricultural

machinery or equipment. Thig etrength of  the private sector
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entreprencur has  been demonstrated and proven in the case  of
pumps, electrical motors, miscellaneous tillage, planting,
harvesting and threahing equipment, hand knapsack sprayers, and

tractor- mounted boomapravers, Technology secems to have Dbeen

transferred and absorbed by the private sector through their own

ingenuity . Howaver, the private sector has the drawback of not
having  acoess  to specialirzad alloye or materials which are
necessary for high quality. Despite this disadvantage the

performance of the private sector is commendable.

Almoat  all of the primary and secondary tillage implements
in Pakistan are locally manufactured as are the medium and small
alesel  engines, tubewell pumps, electric motors, cane crushers,
geed drills,  reapers, rotavators, chisel plows, and land
levelling btladezs. Threshers for grain crops have become available

virtually everywhere,

Technology fou manufacturing these equip :nt has not come in
any o organized,  cclentific way or through any research. It has
been  the  result of empirical methods and tLhe ingenuity of the
metal  workers  and technicians. Demand for farm eguipment and
lwplements Ic on the increase and was assessed by a UNIDO  expert
as follows

Type of Tmplement ' Annual Demand
Cultivar -y 37,000
Hold board low 4,000
Dicoe Plow 4,500
Dice Harrow 3,500
Leveling Blade 16,000
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Rotavatar 1,000
Grain Drill 2,600
Thresher 10,000
Trailer Trolley 22,000

source:  W.J., Dziecialiewsli 1982, .Capital Goods Project in
= Pakistan UNIDO Study 1982, Unpublished,

Farther development of thesoe machinery manufacturers algo
depends  on their Ay Aacoens Lo locally made and reaconably
priced mnehinery  ouch s, labthes,  ghapers, grindere, drills,
welQeru, molding  apita, prestes, catters, electric  motors ancl
milling machines., There i slso s amples supply  of  experienced
operators for theoes maeh e, Thedr major cons trainte  are  the
relative  lack  of acoeso Looor availlability of quality  control
cquipment,  specialised sl and wlloyes,  capital, and MErket

intelligenae. Chronjo pover breskdovns ave aleo o Bore paint,
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IX. GUGAR INDUSTRY
Introduct

There were 41 sugar mills operating in the country at the
end  of 1986 with designed crushing capacity of 85,000 Tons TCD
(Total Crush Daily) and 1.2 million tons of sugar production
annually. Out of the 41 wills, 28 mills are in the private sector
and U3 ave in the pubilic cector. A coneolidated list of the
=xiating 41 sugar mills appears in the Annexures . Public sector
mills account  for 381% of total production capacity. The

digtribution is shown in Table-IX-1.

Tweaty  sugar mills are located in the Pubjab, 16 in the
2ind, and five in  the NWFP., There are no sugar mills in
Baluchistan because production of augar cane in this province is
virtually nil. However, o feasibility study to set up two sugar
mills, Ol each  at Nasirabad and Lasbela districts of
Ealuchivtan, 1o being conducted by the Sind Sugar Corporation on

Lebhalf o of the Baluchistan Government .
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Thi wapasity  distribution  of sugar mills in the three

provinces is as follows:

TABLE-IX -1 CAPACITY DISTRILUTION AMONG PROVINCES
AND BETWEEN SECTORS

; CAIA(II‘ PHG IAIII') CAIA(I" “
PROVINCE b - e o - - -
: EIIVAID | IHIII fRIVAFl : [HBLIC
' HLLIUh P BCTOR 1EPTLHE i wECTOR

NWFP a,160 4,000 (g 20
PUNJAR 29,300 1o, 600 73 27
SIND 18,100 12,500 60 40

ALL FPAKTSTAN 57,550 26,100 69 31

Irende in Qutput During the last  Ffourteep years, Dbetween
1970-71 and 1982-8 4, the production of sugar increased at  an
annual  compound rate of 6.16%, from 521,634 tons to 1,135,546

tons,

The increase was Punctusted by declines during the years of
limited avallability of sUugaraate . sipar production regicterad an
increavse  of 36% in 107, -7 hich was followed by decline of  19%
in the cuccwcding vear. 1n thee next three yenps TUEar production
increased snecestively by 30% in TO7L-7T6, 16% in 1476 T, and 15%
in 1977 78, This pericod of continuous Lirsrease was  followed by
decline in the: level of cutput in the succeeding years of 1978-79

LSy 2774

and 1979-830 wlian production declined by 27% and 6%, respectively.

The highest level of output attained Ly the industry during
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thioc period was 1,268,334 tones which was occurred in 1981-82. In
recent years the fluctuation in the production level have Dbeen
relatively  lego  charp. This  trend  towards stabilization of
production levele could persist, depending upon the future sugar

policies of the Gov.-iament.

Production of Sugar from Beet

Fakistan is one of those rare countries where sugarcane and
gugar beet are cultivated in the same region and processed in the
same  Tactory., Sipceesafnl culvivation of sugar beet  requires  a
mean temperatare of 187C and good moisture -~onditions through
irrivation. roduction of sagar from beet is exclusively done in

the Peshawar Yale of the NWFP,

Feet sugar comnprises about 30% of the total production of

zugar in  the NWEFP which accounte for 3-5% of national sugar

production,

of the cugar Iodustry

The  potential for utilization of by-products of the sugar

2

industry tias not been fully exploited. If the sugar industry in

rn

Pakictan iv to remain viable, production of value-added goods

Tfrom its Ly-products 15 imperative,

In Taklstan there are 7 distillevies which produce
industrial al-chol primarily for export. There are two plants
which produce  havdboard  and particle board from  bagasee and
another  one  which prodaces wriring paper. There 1s  hardly any

effort o uatilize the proess carke Lo make compoet which has  a
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great potential Tor internal consumption as well as for eXport,

With the advent of biuﬂugineering, the gcope=  of  the new

chemicals  which can be produced from molagses and bagasse, will

widen consaderably . Sugar caperts talked of pumerous uses Lo
which the Ly -products of the sudar doductey oo e put., It is

beyond the veope of this gtuady L enumerate possible Waes, but it

is important (o Puint ouvt that many possibilitics do exist,

2]

Molasses  from sugar beet contaings approzimately L0%  sugar.
As  much as 90% of Lhe sucrase can be recovered rom molasses  in
the same factory by a slmple proceas, Sugarcane molasoes normally

2

contains /6% SUgal conclating of 0% wucrose and 0% reducing

sugars.  Similary, as much ao Lo vl the cogar, which ig dry and
volid, can Lo recovered LOOm suar ane molasses by o

chromatographie Geparation process called the Fiun Sugar Ffeifer

Langen Dreoces:s.

Regearch

Althouglh  resecaroh and  development. i Bugar extraction
techne logy is belng  conducied by individual mills and
introduction of technologioal innovations are being  made,  one

.

aord  point Lo (e Inductey o nability to make any  headway  in
research  aimed at tnsreins ing shgar  crop yields.,  There ig

virtually no research Lo breed or introduce new high vielding
varieties., Most of the activities of the inductiry revolves around

extension of area under sugaroane with emphasis  on agronomic

inputs, suen  as fertilizers and pecticides.  Lack of breeding
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research  has  already resulted in gradual fading of sugarcane
production in the NWFP as a result of deteriorating vyields »>f

e Joetae varichicgs of supareane,

A number  of private sugar mills in the oind  sponsored a

Joint venture in 1977 and formed the Sind Sugar Indnetry Research

o

Institute (3IRI). Headed Ly a ugarcane agronomist, SIRI was
Ziven the mandate to conduct research on sugarcane agronomy and
to  help participating  private seotor sugar mills in  their

sugarcane production ventures in the assigned zones.

SIRD acguired  and developed a 50-acre research farm near
Tando  Mohammad  Rhan  and  began conducting problem oriented
recearch, Fesulta Were extendead to sugarcane grovers
of participating wills. The staff ineluded an agronomist, a farm
manager,  an entomologist, and a chemist., In 1985 the farm
recearch activities  were stopped, the farm was sold, and the
thirast of activities shifted to  extension work for the
participating mills,  The institute has a  technical staff
congliating of a4 ohief cHeculive, an agronomist, a soil chemist
and o plant pathologict. Their primary role is extensinn and

deve-lophent . Participating cupar mills are

Al-toor Suear Mills
Bavany Zusar Mills
Mivpurkhae Jugar Mills
Mehran Susar Mills

Habil Sugar Mills,

mhah Murad Sugar Mills
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Faran Sugar Mills
The institute has its headquarters in Hyderabad and, besides
technical staff, has ten adminictrative personnel. It would not
divulge the amount of funds provided by the Participating mills,
2

However, their annual  expenditure ig estimated at Rs. 1.

million.

In the Funjab, there js also a -research oriented mill,
Ittefaq Sugar Mills at Noorpur, Sahiwal. The mill has recently
engaged a  team of one senior plant breeder and  two research
agronomists and s sponsoring a sugarcane research establishment,
the GShakargan fesearch Insitute . They propose  to  do variety

breeding research besides agronomie Work .
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X. MISCELLANEOUS. TEA., MINT OIL

[ea Growin g Venbure

In 1959, a German employee of the Pakistan Tea Board
started experimenting with tea growing in the Mansehra area of
Hazara district in the NWFP. At that time, the objective was to
establish plantations of high grown tea for blending with the tea
grown in the then East Pakictan. Initial trials gave encouraging
results and, at one time, it was considered feasible to establish
plantaticns of high grown tea in Mansehra and the surrounding
areas..  However, in 1961, because of objections from the Eastern

Wing, the tea plantation program was abandoned.

One= local growsr continued to experiment on his  own lands
and had westalbliched & 2Z0-acre plantation by 1968. His interest in
growing  tea is such that he continues his informal research on
tea growing in Mansehra and he also has visited tea growing
sountrica cutside Fakictan., His work involved selection of tea
bushes,  vegetative and seed propagation techniques, and tea
processing using simple hand operated equipment which he designed
himself. DBased on this grower's experience a tea 1research

station wae eotalblishod in Mansehra in 1985,

:.[ O D['l)fl]\"f:(lu

When Geofpman Fharmaceutical Co. of Karachi started an agro-

divicion 1o erow phuarmaceutical plante, their first venture was

the introducticn in 1354 of a4 number of imported mint varieties


http:bh;irma.eu

which they grew in upper Hazara for selection of most suitable
types. They engaged two Pakistani agronomists and had the
services of a Liochemist from Vicks Co. of UK. In 1984 initial
trials were on one acre. In 1985 the area was increased to 4
acres. In 1986 commercial plantation went up to 20 acres and the
company installed a simple distillation plant at Baffa (district
Mansehra) ., Currently the venture  has taken  the shape of g
profitable business,  bLoth for the  contract  growers and the
company.  An average of 5 tone of green harvest is obtained per
acre  whiech, with the rather orude distillation plant installed,
glves 30-35 kg of mint oll. The company burchases the crop on the
basis of recovery.  An average mint Brover carns about Rs 9,000

to 10,500 per acre.
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XI. ROLE QF THE CORPORATIE SECTOR IN THE PROCESSING
QF AGRICULTURAL PRODUCTS

From the agricultural standpoint the public & private sector
corporations are mostly responsible for the production and supply
of inputs like fertilizers, seeds, and tractore. On the side of
industrial processing of agricultural output, these industries
may be divided into primary, secondary, and tertiary industries.
Classified accordingly, estimated production of these industries
during the year 1985-86 is given in Table XI-1.

TAELE XI-i., SUMMARY OF PAKISTAN'S AGRICULTURAL
PROCESSING INDUITRY

T T TS T T T T T T T T T e e e e e e e e e e

A.FRIMARY INDUSTRIES i UNIT | FRODUCTION ! VALUE OF
! ¢ 000 Tons | FRODUCTION
| ' ‘ Million Rs
1. Wheat milling 000 tons 12,400 34,813
2. Rice huzking 00 tons 2,982 11,9828
3. Cotton ginning
4. 0il Extraction
{a) Rapeseed 000 tons 127 1,562
(L) Coatton seed 000 tons 195 1,672
(~) sunflower,zaf- 000 tons 17 212
flower, groundnut.,
td) Oileakes 000 tons 1,700 3,672
TOTAL 000 tons 17,421 53,859
B.SECONDARY INDUSTEIES i+ UNIT | PRODUCTION ! VALUE OF
i | X FRODUCTION
! ! ' Mllllon Rs
CONDARY INDUS 1ES
5. Lugar (a) Fefined sugar 000 tons 1,306 10,122
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(b) Molasses 000 tons 370 185

6. Fackaged milk & milk 000 tons 72 3,168
products
7. Packaged & frozen meat & 000 tons 0.5 15

poultry products

0

Processed/preserved fruits 000 tons 11.0 165
and vegetabley.

9. Biscults & cereal products., 000 tons 3z2.0 320

T0.Fish products

(a) Frozen shrimps 000 tons 8.50)

(L) Fich meal 000 tons a2, 0)

(c) Fich 011 000 tone 1.5) 4,450

(d) Smoked/dried fish 00 tons 2.5)
11.CigareLtos Mil.No. 48,921 7,784
12.Cotton varn 000 tone 431 12,068
13+-Faper & paper board )

(a) Writing & printing paper 000 tons 35 490

(L) Straw/particle & other (00 tons 11 143

boards

14 . Leather & 1oother products

(a) Chrome Mil.ag.mtre, 21)

(L) Sole Mil.cq.mtr. 370) 1,200

TOTAL 40,110

S e~ e o Ll T T T T T T e e e e e e



Fructose

Fruit-based drinks:
Cotton <loth

Textile madeups

{a) Readymade parments

(b) Other madeups

Cavpets

VALUE OF
FRODUCTION
Million Rs

000 tons

Mil.packs

Mil.sq.mtr.

Mil.pieces
Mil.pieces

1il.89.mtr

3,150

2,500
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Bevearch

The  food Processing induactry is in its infancy. Fruit and
vegetable drying and Pickling, precervation of Juices and milk to
inerease  their | Lelr Lifeo, and ool storage  of  arricultural
prod;ce have not developed to o high Jdegree. Of the many  factors
responsible for lack of development, the foremost vas  probably
exbenvive packiing materials, Othel reasonsg weprs poor logistica, a

very  amall  Lase Oof food Processing anits, and poor  marketing

infrastractare dominated Ly the y tdd ) ey

With the introduction of “Tetrapachk” polyethylene  lined
paper  board packing, o small milk and  fruit Juice  packing
industry  io beldng developed in 1 e vountry . However, these ool
brovessore  conduclt  Tittle roccarch, In ot caces plante  and
machiiery  inportoed Dring with it th. bechaolopy and Tittle, if

any, in house veccarch is vondie ted except, alaptive modifications

o plants Lo cater to tocal el bala ana produce

An  exception ias Package:s Limited who not only are the sole
manufacturers  of TTetrapack”™ material for packing, bLut alaso OWL
a fruit and veestalbl.. Procevcing plant and milic packing plante.,
They have & divieion of product  development  whic, undertakes

research in  packing materi du and new products. No other food

procescor haw o recearceh facility or conducls any regearch.

Bottlers of international name brand soft drinke do have

small laboratory facilities but cunduct little, if any, research.
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XIT. RESPONOE TO OF QUESTIONNALIRE
RENT TQ MAJOR PIIYATE SECTOR COMPANIES
In Lhe  conree ol Lhie study perconal viel e were  made Lo
leaders of private sector agri business ventures and a
quecstionnaire wae also cent Lo 487 private ceotor cnterprisss  to
sellcit  thelr responses and views on Lhedir research  activities,
financial and professional manpawer inputs in research, and their
strengthe and constraints to andertake research. The following is

a sumimary o thelr recspobzses.

Glhgeeoe Camn U '| [l
+ < v RS o « .

gat of & companies approached by mail, four responded. Three
of  the companies said they were doing their businesa-related
research in the field of agronomy, varietal trials and  scorecning
for yield, gualiry, and Pecponae to chemicals.,  Of  the  three
respondents,  two had in-house R&D ectablishments, and the other
collaborated with  the FPakictan Tobaceo  Board . Frofesisional
manpawer  was considered  competent  and qualified to  conduct
research.  The annual R&D budget of the two companies  having  in
house  h&D facilities totalled Rs 5.0 million., None  of  the
companies  which responded wanted to have recearch grants or to
conduct  research  wunder contract. In their R&D aclivities they
recaeived help from Pakistan Tobaceo Board, but none from the

Chambers of Agriculture, Commerce and Industries.
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Only  four companies recponded. Three  of  them  had R&D
programs with strong testing programs  for hybrid seed
production. One was involved in digeane  free tuber preodoction of
potato  wvarietiea and rescarch in post-barvest phyciclogy.,  Three
companies  were  well ataffed with qualificd perconnel  and Were
amenable Lo collabirat fve reveareh and acceptance of recearch
grante. However, all complained of receivin no oaccictance  from
public seclor  research inatitations  op from Chambers of

Agriculture, Commerc.. . and ITnduct e

Bericwltural Farme

The- LW respondents complatned of the  lepal  ban 1

-

commeccial o anriculture ae oo corpe ot dndastry Lecauae of clauses

s Lhe Land Reform At of 1004 and 19720 They  cagd they did
adaptive  reccarch when thetr dand holdines wepe- Large  Lut have

stopped  sinee  coming  under land reforms,  due mainly to  low

profits,

[lant Extrac .o Comppanies

The single respondent said they are not doing any r'esearch,
although they would like too Presently, they olbtain wils plant:
to  extract lkaloide 1Tor Pharmaceatical purposes.  No help  or

ssistance fron any public scolor organization or from  Chambers

oy

of Agriculture, Commerce, and Inductries Was recognized.
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Wish Farm, Deep Dea, and Frech Water Fishing londustry

The cole respondent o engaged in decp-wvesa,  bottom- trawling
e log bull-trawlers with on-board, instant freezing facilities,
The  company  is iavolved in mapping and  exploration  of marine
vevources o Pakistan’s  EEZ. The company  has 33 expatriates
working  for it aboard ship envaged in fiehing, sorting, packing
and freesing operations who are also imparting training to  the
Faltistanis working with them. The company received no  technical
atsistance  from  pubilic cector inastitutions. The company would
contract recearch and acocpt grants Lo selentifically collect and
complie data, enplore Lhe possibility of mid-water trauling,

gllinetting and purse scines on marine life in the Pakistani ElZ .

Peotioids Flant

The respondent, Degesch Fakietan, is the only private sector
industry making fumigants for agricultural use. It received no
assictance  from  any public  sector institution, but had no

cbjection to conducting collaborative or contraciual research.

The three respondents conduct agronomic research
demonatrating  the effect of balanced fertilizer applications on
vield.: All  three companies had highly qualified staff and
Technical Servicen Divieion as  part of their marketing
activities,  They do get come advisory  accistance  from  public

sectoer  ingtituticns, have recearch and development budgets, and



would welcope collaborative op contractual reseacch with public

sector institutions,

rgandc Feprtilicer Cuomnpandey

« The responding company, o USAID and ADBE Financed venture,
iv engaded in processed podletized cow dane manure production, It
Is planning to conduct Pecoarel dinvolving e of their product on
field  and horticaltoaral creps s They repovted o oauo. fotance  from
public  sector institutions  and  face il ienltie-s from the

official  government funvtionaries, They wouldd  weleom.e regearch

grants tor collaborstive resealcl,

Caltle & Stal Furme

The  two vecpond ni cave conduc tbed rescarch Croscing  loca]
and exotic Lrocde and thisy et L ot they have all the- necessury
technical  knowhow  and capab bty Lo conduct Lheir own field

related recearoh,

Hilk & Dadry Blants

The  two  vespondento at= involved in producing  UHT milk,
cream,  butter, butter i coand dce Cream mix They  conduct
product  development vecoarth. They Lave Colmpetent and o well -
qQualificd staff and have a Faly budeet of [ one million., Most of
the difficultie: Lhev Caced were polated to applying  imperted
technology to local raw materials and tie loecal cnvironment, They
have not receive-d any ascletance from publio sector institutions.,

Both companic. would weleom. research grants and felt capable  of

g1
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Poultry & Breeding Hatcheries

From amony  the total of 50 establichments that were oent
questionnhaires, four responded. None indlicated doing any breeding
research, but all admitted doing research in feed formulations,
They also complained of poor and inconsistent quallty of feed.
There were no indicationg of accepting a research grant or

inclinations toward conducting collaborative research with other

institation:s,

Foed Hills

The  sole respondent among the 30 establishments  producing
feerd for poultry and cattle that were approached said that  ite
research activity involved atilizing sugar mill bLy-products. They
were  rec-iving g no technical acsistance from any  publie sector
institutions .  The company apgreed  to undertake research on
production ot feed with high guality and  economically feasible

inpredients and would welcome research grants.

Focd [receasioy Coppanies

The two respondents have been conducting research  for new
product  line development and in improving the quality and shelf

vo linec. They have profescionally qualified

..-
'
-

o
Ce
v
-
1
R
.

:
'

staff  and received nooaceis tance from any public sector agency.
They  would  welcoms  rescarch grants to conduct  independent/

contractual or collaborative research.



Pesticides Coupani e

There are over 50 small,  medium, and large pesticide
companics  operating  in Pakistan, Of the 45 approached, six
responded. Essentially importing and marketing Cotnpanies, their
major thrust is (. demonstrate Lhe el ficacy of their products in
order to olbtain redicstration, However, there ape three exceptions
vho o support R&D divisions with hirhly qualified cntomelogiste,
agronomists, and Chemiaste. One spends about 1.87% of its turnovery
on research and develonmpen!, Comparible fignrees for the other two
are  0.42%  and 1.36%. Other multinationals gpend  much  gsmaller
amounts  on research and development.. Local vompanies’” adaptive
'esearch activities stop when they acquire registration of  their

product.

Paper & Board Mills

-

The °threc responding companies said that he.r resgearch
activities involved producing quality pulp from wheat si -aw and
innovation in proceasing technigues.  They  would Tare to
collaborate in joint research Lo identify and produce long  fibr-
pulpable  plants within the ceuntry, One  company mentioned a
sirong research programme in developing cheap packaging for short

life foods, with an R&D Ludget of e 2.5 million and a team of 6

£~

researchers headed by a Fh. D).

Barlcultural Machinery Manuloelurers

Only seven responded {rom among che 130 manufacturers. There



b no o basle research in designing of agricultural implements
ciocpt o copyind fmported machines and making Innovative changen in
responge to field complaints. They associate with the
Agricultural Mechanization Research Institute at Multan. All

recpondents said that they possessed the capability to undertake

\l

design research 1f  technical assistance and grants were

T

forthcoming from public sector agencies,
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TABLE XIT-1. TOTAL NO. OF FRIVATE SECTOK EODTARLISHMENTS
APPROACIHED AND NGO, OF RESTONDENTS

N, | Now : %
1

v Approached | RESPONDING ! RESPONDING

ORGANIZATION

,._.
(&2}
j=

Tobacco Manufacturers o 'rocessors
solvent Extraction Plaotao

Seed Companies

Plant Fxtvaction Tompaniesn
Acricaltural Crop Farms

Fiszh Farm, beep Jea & Fresh Water
Stk Cultur s

Mushroom Farm

Pesticide ["lants

Fevtilioer Manufaoturer,. & Marketing “ns,
Compost Oreanic Fortilicers

—_—

Tl WD WG B A S s DY O
[ S N QT SUSRN SO
[N Sl S I
1

[ N
N
]

bpecialised 01l Extraction - -
Cattle & Stud Farms 1 2 14
Milk & Dairy Plants 3h 3 8
Poultry Drecding & Hatoheries L 4 8
Feed Millao a0 1 3
Food Frocescin: Unite 2h 2 8
Pesticides Companica 5 8 13
Faper & Doard Mills 21 3 14
Cattle & Toultry Fecd 'lant Manufacturers 5 - -
Cotton % Ginning Machinery Manufacturers 3 - -
Foultry Making & Proceceing Equipment 5 - -

Manudasturera

—

H OO DR U= OO n
!
|

Rice Hucking Plants

Tannery Machinery Manufacturers

Fulse Milling Machinery Manufactucers
Hoed Prococoins Daudpment Manodf o turar
bt rers

]

il bxpelliing Machinery
Faper & Board Machinery Moagafoot rera
Dairy byuipment Manuf{oaociurer.

Cold Sturage Machinerv Manuiactorers 1
Wood Working Machinery Manufacturers
Plant Frotection, Spraying o,
Agricultural Machinery Manufacturers 130 7 5

TOTAL 482 45 11
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[Feeb

Feb

Feb

Feb

Feb

6, 1987
T, 1887
T, 1987
7, 1887
17,1987
17, 1987
17, 1987
18, 1987
18, 1987
18, 13887
4, 1987
4, 1987
5, 19387

Oreganization

ITINERARY OF VISITS
Pergong

Lea growing Venture;
Farm

Private
Mr.kuetam Khan' s
Baffa - Hazara

Geoffman Pharma,
Mint Growing Venture
Mansehra - Hazara

K & Nz
Farms,

Foultry & Agriculture
Mangli - Hazara

Agricultural Development Bank,

Regional Officer, Abbottabad

Punjab University of Agriculture
Fairalabad

Punjab University of Agriculture
Fairalabad,

Punjab University of Agriculture
Faisalabad.

Ittefaq Industries, Samundari
Road, Faisalabad.
ranjab Engineering, Samandsari
Road, Faicalabad,
Rachna Engineering, Samundari

toad, Faicalabad.

Cargill Fakistan Seed (Pvt) Ltd

(Pak) Ltd, E&D Division,

Hoechs*

(Fvt) Ltd.

251 Shadman-1I,

Jaffar Brothers
Seed Division,
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Mr.Rustam Khan
Landlord

M/s Mugadar Khan
and Fida Hussain
Agronomiste

Lt Col (Rtd) Magsood
A. Khan,G/Manager

M/s Khattak &
Rehman, Develop-
ment Officer

Dr.A.D.Chaudhry,
Head Dept. Farm
Machinery, Khawaja
Altaf Hussain,
Assoclate Professor
Farm Machinery.

Dr.Haji Mohammad
Chaudhry, Heasad
Dept  Animal
Nutrition,

Dr.M. Amjad, Head
Food Technology.

Ch.Mohammad Sadig
Mr.Ahmed Husesain

Mr.Ahmad Bakheh
Seth Mohammad Tufail
Mr.Mohammad Amin
General Manager
Mr.Mohammad Azim
Pira, Divieion
Hexad R&D.

Mr.Azhar Igbal,
General Manager



Lahore.

‘RMo QF [FEFERENCE
Preparation of a report on bthe current state of  agrieultural

research in the private sechtor in Makistan.

The objectives of this study is to describe the current regearch

activities be}ng carried  ont in Lhe private sector in Pakistan,
n

including o listing of firms doing research, a description of  the

research  activity, an estimate of Lhe budget,  available for the

research for cach organization, and an estimate of Lhe  number of

regsearch  personnel involved wnd their level of tralning. The study

should also indicate Lhe major constraints Lhe priviate sector  faces

in conducting resenrch.

The  conesultant should review the pertinent reporte, articles,
and cther litevature pertaining to private sector receach., He o should
also  contact Dby telephone, by post, or in  person  the private
institutions dofng  agricultural  reccarch in Cakistan to  colleet
information about  the nature  and  extent  of their resararch
activities. He chould alco interview persons in Ghe private or publie
sector whes ars kocw bedoeable aboutl reacarch in the private sector. He
would collect financial reports, annual reports, annual reports,  and
other _publication preparcd ULy agricultural organizations in  the
private wector. Further, he should contact the appropriate  chambers
of commerce and  other ovrganizalions that coordinate  and  assist
private business to determine the extent of their member s
participation in agricultural reccarch and the support provided by

the organizatlons in wupport of agricultural research.
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The Findinpge of thio ctudy must be seat down In a report.  that
would describe the nature and level of research currently being done
by [Dakictan v private cector. I would » AIn so far as  possible,
Indicate the qmount of funding for each individual research effort,
the  number of personnel involved, and thelr level of  training. The
report  should also indicate the ability of willingness of private
sector  research organizations to contract with or accept research
grante  from  FARC or other government funding agencies. A Dbrief
higtory of each reacarch project should be given, indicating how long
the research has been going on and noting any substantial results of
the  rescarch.  The report sho1ld also indicate the relationship of
these private research organizations to similar government-supported

research inctitutions.

The consultant  should alao attempt to  learn about any
agricultural  research, particularly research with livestock, being
conduzted by Fakistan s military organizations and include a brief
degcription f this in his Ir'esport.

Definitions:

Regearch:  For the purpose of this study research is considered
to Le tecting or cxperimentation that measures recults guantitatively
in  a mann=r that can be consistently replicated. The qualitative
observation of the performance of different Kinds of primary tillage
equipment  would not be rescarch as defined here., The measurement of
seil  bulk denszity, or seedling emergence, or weed density, or crop
yield, replicated in space, in soils tilled by different implements

would De research,

D
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Agricullure: Agrviculture refers to the production of food, fiber
forest product: or other plant v animal products consumed by man. 1t
would inclade the production of Priwary inputs to agriculture such as
fertiliszer, pesticides, aad apvicultural machinery. Tt would  incliode
post-harvest  processing of  agricultural produacte,  cuch as the

production of corn flakes and starch from maize.

Private pector: The private gector comprises firms and
organications  that are either for-profit orp not-for-profit that arc
at leacst partially funded by non-government monies. Semi-antonomous .
government - funded organizations (auch ns PARC) would not qualify, nor

Wwoule the Central Cotton Commibleo, Organizations cuch as  Ralhan

Maive Producta, Carpgiil Ltd., and tlie Aghia Khan Fouondatio, would.

Beporiing Reguipremeptc A written report shall be prepared by the

consultant. In addition an oral presentation of the Tindings of  thisgs
sludy will be made to PARC  and Provineial Research Orgayisations  if

reguested by the MART/Winroeck Ohief Of Party.

Thic work iz expected to be accomplished In approximately aight
weekls, In addition to a mutually apreeable calary all official travel

expenges will be paid according to USAID rules and regulations.,
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10.

11.

QUEST

Name of Organization/Firm,
and addrecs, with phorne
nunber, oL,

ties (for
3

Present activ 2
turer,

i
example, mamifa
processor of)

Are you dolng any
research/development,
relevant, Lo your field of
activity 7

Type: of research and
development work

Anruzl budget for research
and develaopment.,

No. of personnel involved
in resenrch & develoonment
and their level of training.

Any difficalties you are
facing in your research and
develapmeant, work 2

Do yow wet any hechnlceal
asslistance from public secto
organisaticons in your rese

[2)

and davelopment work 9
Do yon get any assistance

from Thambers of Agriculture
and Commerce and Industries ?

Do you have the ability to
condact regearch and, if so,
are yoil willing to contract
with or accept research grants
from FARC and other Government
funding sapencies 7

Any remarks or suggestio.s.

ANNEX-3
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