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I. Iatroduction

A, Backgrcund

Following Pakistan's 1973 flood, AID made a production loan of
$18 million to finance inputs needed to boost agricultural production
and offset flood caused crop losses, During the implementation of
the loan, AID and the Government of Pakistan expanded their
discussions to cover the various el ements of a canprehensive
agricultural production strategy. It was agreed during these
discussions that first priority ought to be placed on restoration of
a strong growth rate in fertilizer use, which at that point was
declining both on a naticnal and per acre basis. In part this downward
trend was due to the sharp increases in fertilizer prices following
t he 1972 devaluation which had moved the fertilizer/crop price
relationship sharply against farmers. The increases in world prices
had 2°so made import of adequate fertilizers unusually difficult
for Pakistan, a country with balance of payments difficulties 30
serious they 2lready had imposed 1ow level s of consumption and
devel opmental investment. These international payments difficulties wer
{ and to some extent still are) reflected in copservative estimates
of growth in fertilizer ofitake and del ays in imports to match procure-
ment wit h anticipated concessional financing., Frequently supplies
were inadequate nationally and this naturally led to shortages at the
dealer level. This, combined with Government price ceilings, reduced
the inceative of private distributors to aggressively market chemical
fertilizer, prcmote it s use, and spread kncwledge and information
about balanced application rates and their benefits. There also were
reports of bl ackmarket activity, This situation helped motivate
provincial officials to create 2 goverament monopoly in chemical
fertilizer distribution meaat to protect farmers' access to needed
inputs at fixed prices.

The agricultural production strategy adopted emphasized
increased and better balanced use of £ ertilizer, since this was
clearly the portion of the known technol ogy that could be applied mosat
quickly anc which because of its divisibility cffared prospects of
benefiting small and medium size farmers at least equally with
large farmers. The Government!s strategy for increasiag fertil izer
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use involved the establishment of a favorable fertilizer/crop price
relationship , an expansion and freeing of the distribution system,
improvement in the nitrogen: phosphate ( N:F) balance, and a plant
investment program to achieve nitrogen self-sufficiency by 1978,
The first steps impl emented were holding the domestic price of
fertil izer at anticipated longer run equilibrium prices in the face

of rapidly rising world prices, reducing to a minimum restrictions
on private distributors' entry aad operations, and greatly increasing
wheat prices. Prices of phosprate were made relatively more
attractive and phosphate was made available to distributors who
previously handled only nitrogen to stimulate a more rapid growth
in phosphate application and a more favorable N:P ratio. The
improvement of the farm-gate wheat price strategy also involved
both a transformation of the government wheat procurerent system
to a price support mechanism and the politically difficult decision

to allow urban prices to increase to keep wheat subsidy costs within
manageable limits. To make achievement of the planned crop
outputs and increased fertilizer use posaible, the govarament sought
assurance of adequate supplies by imports in the interim period,
before the new plants came on stream,

In support of the strategy a FP was prepared in 1975 by a
GOP-USAID Committee proposing a $100 million U, S. contribution
to help finance a 2-year import program estimated to cost about
$250 m.illion. AID also agreed to a separate loan of $40 million to
help finance one of the several naw plants being undertaken to
achieve self-sufficiency in nitrogen by 1973. Unfortunately, rapid
- rises in steel, inachinery, petroleum,and fertilizer prices, a
worldwide shortage of fertilizer, and a rush to start new plants
around the world led to prolonged negotiations, delivery delays, and
other problems that contributed to delays in various plant starts
in Pakistan of 12-24 months. Coasequently, substantial nitrogen
imports are now expected to be required into 1980, Phaosphate imports
will be required aven longer. With the lcnger period of keavy import
dependence, the tctal impo=t bill fxcem 1975 through 1979 is estimated
at 3400 million, compared with $250 million initially projected
in the Project Papcs.

The first 340 raillion tranche of the original $100 million plan
was approved in Decembar 1975; the second tranche of $25 million



-3 -

was approved in the Transitional Quarter and signed in Januauy 1977,
The intent of this paper is to update and suppement the original
Project Paper 2nd Transitional Cuarter supplement and propose

that a $25million final tranck= be approved in FY 1977.

B. Project Purpose

The project purpose as set forth in the original PP is increased
and better balanced use of fertilizer and other production inputs by all
farmers, especially low-income farmers, The original PP was
concerned primarily with stagnation in the agricultural sector and
with special difficulties confrocting small farmers in attempting to
modernize ard increase production and inccu.es. Production of
major crops was virtually at the same levels as 3-% years before,
imports of wheat acd vegetable oil were large, and tae combined
import bill for food was growing. The 1972 -gricultural Censu3 showed
that a lowar proportica of small farrers used fertilize= thar large
farmers,and a national rural credit survey indicated that grmall
farmers had very little access to institutional credit,

The project's developmectal kypothesis was (ard continues to
be) that improvements in the festilizer/crop price ratio and
abundant supplies readily available in villages would provide the
stirculi to farmess needed to increase their use of this input and
hence their output of all crops, The primary iedicators used to
measure the adequacy of these ic:provements have been changes in
tctal fertilizer offtake, the N:P ratio,and wheat production.

Between 1974-75 and 1975-76 use of nitzogecoua fertilizer increased
frorm 361, 000 to 445, 000 nutrient tons (23 perceat) and consumption
of pacsphates rose from 60, 400 to 103, 000 nutrient toas (72%). The
N:P ratio thus changed from 6.0 : 1to 4.3 : 1, a major improverment
in the nut=ient balance. Tor 1976-77 to date, N offtake is expected to
increase by about 20 percant and P by about 40 percent over 1975-76,
thus moving closer to the Goverament's target N:P ratio of 3:1, The
Ciovernment expects this dramatic increase in fertilizar use, and
resultant greater crop production, to continue, and as part of ts
development strategy, is committed to maintaining policies and
{nvestrments which will further such growth, Waecat production over
the last 2 years, has increased by 20-25%. This has led to near
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' self-sufficiency in this crop. Previously wheat imports of1 -~ 1.5
million tons per year had been required. Although vegetable oil
imports continue to grow, the nct foreign trade balance on foods --
mostly wheat, rice and vegetzble 0il -- 2pparently has shifted from
a gerious deficit to a mcdest surplus, Including cotton and cotton
products, there is a substantial agricultural export surplus despite
the decline in cotton production in the last 3-4 years.

The equity hypotheses underlying the project were that small
farmers were likely to suffer more {rom constraints such as
fertilizer shortage and blackmarket or bureaucratic rationing,
from a shortage of outlets which require extacsive travel to
obtain inputs, and from shortages and rationing of credit, and
were likely to suffer at least equally from adverse price relationships,
Consequently, they would benefit most from removal or a major
lesgening of these conatraints.

The Government has demonstrated its determination to address
the larger isgues of increasing equity for small farmers and rural
laborers, reducing the constraints to agricultural modernization
which specially im:pact on small farmers, aad ircreasing production
from availcble soil and water resoucsces. ’ '

The major government input=s to this project are :

a) ‘Stepa to expand the input distribution system by freeing
it frcm unnecessary reatrictions and providing greater
distribution allowances for private distributors,

b) Provision of more credit for purchase of production inputs,
particularly by small and medium size farmers,

c) Maintenance of fertilizer/crop price celationships as
incentive levels by raising crop prices, establishing
price supports, and tzking other measures such as :

1) ahifting the emphasias of Goverament wheat markot
oparations from that of meeting needs of ration
shops, military, zad other institutions to that ol
supporting farm pricas;
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ii) lifting restrictions on internal movement of wheat
to permit farmers in surplus areas to benefit from
strong market demand in deficit areas;

iii) subsidizing fertilizer prices in times of sharp
temporary upswings in world prices.

d) Undertaking to keep domestic suprlies of fertilizer adequate
by improving iuternal transport and handling, and by
arranging needed imports.

As of May 1977, the irnputs planned for the project have been’
provided on schedule and the outputs and the project purpose as
indicated by the End of Project Status Indicators largely achieved,

As a result of the policies insuring abundant fertilizer supplies in
country and increasing fert‘lizer outlats, simall fermers now find

more fertilizer mora conveniently available, and small farmer

use of fertilizer has apparcntly reached parity with large farmer use,
both in tarms of perceatage of farmers using the input - and nutrients
appliad per cropped acre. The 1975-75 ofitake wzs 548, 000 nutrient
tons of N and P comibined, compared with a planned 545, 000 nutrient
toas, For 1976-77 the PP log frame target was 670, 000 nutrient tons and
1976-77 offtake estimata as of May, 1977 is akcut 550, 000 nutrient tens,
Price relationskips are about 23 planaed or bettar and the number of
fertilizar sales outl ets much higher than planned. There now is one
s2les outlet for between 800 and 900 farmars, compared with the

log frame plan of one for each 2,50l to be achieved in 1977-78.
Agsuming supplies zre available, fertilizet consumption is expected

to increase to 805, 000 nutrient tons in 1977-78 and 910, 000 rnutrient
tony in 19738-79. The number of sales outlets is expected to increase

to about one for each 5CMN-600 farmers in the next 2 yeara, Small
farmers are exgacted t o increase fertilizer usa per cropped acre
during this period by 20-30%,

An original project asgumption wag that the momentum wculd
continue, fueled by greatly increased domestic fertilizer produccion
beginning in 1977, It is of concern to AID that at this time there
not ke 2 return to a gscarcity psychology and loss of momentum
because of plant delays and FX counstraicts, Tkerefore, AID proposges
to continue support of this so far very successful program.
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This project is an Integral part of 2 Covernment of Pakistan effort
to accelerate development in the rural areas, The Covernment of Fakistan
is engaged in complementary projects in water management, rainfed
agriculture, agriculture research, village level food processing, and is
planning projects in rural credit, rural roads, rural health, rural water
supply, rural primary education, and grain storage. The Covernment
of Fakistan will be providing substantial additional resources to tho se
activitics which are receiving or are being considered for AID support.

The proposed loan would be used to assist Pakistan in financing
needed imports of basic agricultural inputs, primarily fertilizer, and
thereby help insure that these inputs continue to be available at reasonable
Prices in all parts of Pakistan so that farmers, particularly small
farmers, will not be hindered by their non-availability.

C. Borrowe=
=QIrowes

The Islamic Republic of Pakistan (Government). The irmporting
agency will be the Federal Directorate of Agricultural Supplies (FDAS3),

D. Loan Amount and Terms

$45 million, to be Tepaid over 40 years, including a 10-year grace
period on the repayment of Principal, with interest at 2% per annum
during the grace period and 3% per annum thereafter.

E, Total Cost of the Project

It was estimated just pPrior to authorization of the initial loan that
Pakistan would need to Import a minimum of $250 million in fertilizer
over a period of approximately 2 years, by which time it would be nearing
self-avfficiency in fertilizer, Because of the plant delays noted earlier,
this time has been extended by about 2 years, and the total cost of the
import program is estimated to be about $400 million (Table 1)1/,

AID's total contribution to the total Pakistan import program is planred at
$90 through 197:7/78._

F. Summary of Findings

The purpoae of this project, whick {s Increased and bettor

S - -

~1/ In 1980 Fakistan should be self-sufficient in Nitrogen but P hosphate
imports will cost about $40 million for the year (See Tabijel »P.6=2),
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Fertilizer Offtake, Production and Ir:.poris/
and X Costs, 1974-75 throuzh 1980-81 —

5
Qfftake Dor:estic Imports"'/ Cost Cumulative
Production Cost =
-=--Thousand Nutrient M/Tong----- ($ Million) (S Million)
N P N P N P N P N P
2/ 6/
1974=75 361 60 311 6 106 =25 (90.] ; (90)
2/ 6/ :
197576 445 103 312 12 74 1903 G6) = (143)
3/ .
1976-77 543 151 293 17 139 145 (BO)E-/ (226)
4/
1977-78 595 150 293 18 302 132 853 37 (349)!
4/
1978-79 665 190 471 71 194 119 55 34 \438)
4/ :
1979-89 715 240 710 90 5 150 1 43 (482)
&/ '
1980-81 770 300 847 164 +77 135 - 39 (521)

pu—

1/ Flgures apply to July-June crop year.

2/ Actual
3/ Estimated
* Proj ected

§/ Import requirermenta for 197778 to 198C-81 arz derived by subtracting

proj ected producticn from. Fdecad offtaks, Thug, they imply no further tuild-
in stocks, Assurring continuation of the spring 1977 price of abeut 5285 C&r ¢
nutrient ton, total lmmports from July, 1675 through December, 1979 will cort
appreximately 340C milllon, The imports required for uce in Tan-June 19680

must be arranged in 1979,
6/ Combined value for M&F,
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balanced use of fertilizer and other agricultural production inputs
by Pakistani farmers, including small farmers, is being achieved.
Implementation of this project is satisfactory.

C. Recommendations

It is recommended that a loan to the Covernment of Pakistan
in the amount of $25. million be authorized for the purpose and on
the terms and conditions set forth in the Loan Authorization
Amendrent attached as Annex A. :

II. Status of Government Inputs

The original Project Paper noted that productivity and incomes
of small farmers have been limited due to their rostricted access to
essential agricultural inputs. When domestic supplies of production
Inputs were inadequate, the Government sometimes adopted policies
which tended (albeit inadvertently) to further restrict small farmers’
access to these crucial inputs, Ilustratively, because of complaints
received in a time of fertilizer carcity, private dealers were
temporarily put out of operation in the important province of Punjab,
The resulting shrinkage of the dealer network probably created a
more serious obstacle for small than large farmers, since small
farmers generally buy in smaller lots and likely face greater
difficulties in securing transport than large farmers. Studies
undertaken in connection with this project have identified distance
to the supplier as a factor affecting use by farmers of all sizes.
Presumably adverse price relationships affect small and large farmers
about equally. However, data from a recent national marketing study
indicate that small farmers in Pakistan more frequently are forced
to sell at harvest time when in tae absence of effective price supports,
prices are depressed. Lack of liquidity to pay off debts and finance
consumption is an important reason srzall (armers are forced to sell
at harvest time.

During the past 3 and 1/2 years the Covernmant has instituted
liberalizing changes In the fertilizer distribution 1ystern, rest-uctured



-8 -

fertilizer and crop price relationships, improved credit programs

to serve. small farmers, and arranged financing for liberal fertilizer
imports and domestic plaat consgtruction. Changes have been

made thus far where needs could be clearly {dentified and defined.

The Government in its numerous public policy statements 2nd
its draft 6-year plan has indicated its commitment to continue to
direct rural development policies and invest=ient mainly to amall
and medium size farmers and the rural poor. ~A3s a part of this
new direction the plan calls for a major increase in credit, directing
90% to operators of small and medium size farms. One of the
major problems is designing lower cost methods of credit delivery
and loan collection. AID is working with the Government on
development of several pilot projects to address this problem and
planning 2 major loan for credit once tke adminiatrative machinery
is improved. Government and +ID offici.'s have agreed that
identificztion of further areas of needed policy change would necessitats
collection znd analysis of more comprehensive field data on fertilizer
diatribution and agricultural credit systems, particularly vis-a-vis
increasing access by small farmers. »ID has, therefore, supported
a set of studies to develop required information and establish a R
amall farmer strategy. The results are summarized in Part III,
Section E, Meetings are being scheduled to review and make
recommendations on approprizate action to be taken (Seu Implomentation,
Section IV).

Government policy and other inputs are described in more detatl
in Section LI, :..-E Wheia posasible inputs and outputs are quantified.

A, Fertilizor Distributon Network

To stimulate greator fortilizer consumpticn in conjunction with
the U.S. zasistoace affort, the Governmaent instituted several changes
in fertilizor distribution thzough private doalers and wholasalers,
Specific actions were :

1. Partial denationalizzation of diatributior {n tha Punjal
in Movembar, 1973, followad by licensing of dealer
spplicants simplified almoat to the point of being
periunctory,
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2. Private sector distributors given access to imported
phosphates in addition to nitrogen fertilizers to enable
them to offer farmers a full range of nitrogenous and
phosphatic products.

3. Private dealers given the right to buy fertilizer stocks
from both public arnd private wholesalers.

4. Marketing margins for dealers increased in 1975 and
2pplied to phosphate when privata distributors were
given phosphate., (The final decisions for some areas
were not reached on phosphate allocation and allowance -
until February, 1976 ,) :

5. Geogrzphic restrictions on marketing of fertilizer by .
priveste producers removed, -

6., Tha rigid provincial allocation system, which often
left one province in surplus while another was short,
substzntially modified,

The purposc of these actiong by the Government was to provide
the environment and incentives necessary to facilitate both an
increase in the number of dealers 2nd more aggressive marketing
by dealers, thereby ensuring that fertilizer moved to points where
required. Follewing these government actions there was 2
significant expansion in the number of fertilizer dealers.

Table I shows the change in the numbey of officially listed

fertilizer dealers over the past six years=, Data collected in

February-March, 1977 show a 100% increase, in licensed
dealers nationally betweea 1975 and 1977(-.:3C6 to «612). wviost

1/ In addition to licensed dezalers, many village merchaats handling
other goods apparently ncw alao buy zad distribute fertilizer,
aspeciclly iz villoges where wholasalars or licensed dealers
do not exist, Licensed dealers are required to have an arrangement
with o distributor aod are required to make a depoait with zither
the public or private distributors.
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Eatimaled Number of Fertilizer Relall Cutlcts Cperating In ¥ akistan

FR'YAIE FUPRLIC TCTAL

1370 13'!I ¢ 5 76 n 1970 3 = 14 3 76 (X 1970 7 y 74 5 76 77
Funjib 320 € {39 670 1,744 |.69o‘y 160 544 600 556 66S 1,206 1,089 544 1,257 1,226 2,409 z,ut:ss'
Sind “03 a0t ¢16 s1s g5 53 . NA 1359 94 134 167 456 NA 563 570 (59 ],04:
NWFF 1ol . 303 31S <08 “711 3 NA 105 159 180 193 137 NA <03 470 sgg 30
Ealuchistan n I - - - 4 NA 36 35 36 44 15 NA 16 36 36 ‘4
1 1kistan 1,143 N, 060 1,761 2,677 3,002 25¢ NA 1,100 E45 1.01; 1,610 1;691 NA 2,261 2,30613,692 4,612

1/ 1t §s catiimated that Jusc prior te Fenjab Covernpment announcement of pationslization of ferjilizy distribution In 1973, thove were 3 total

of 1,£63 relall sgents in 2unjal;, with perhaps another 700 sub-agents, DCL had 600 outlcts in Funjab alone, which were put out cf
btusinesa aftor the pulcntizstisn. With the rcversal of this policy in Navember, 1973, llcunl!np of small numbers of icalers wags begun
Initially undar very tiptt cortrol tut latey liberalized, :

seme inactlve Jealers have beer eliniinated,
Inclules 656 specizl.dcalera/ecr milasion apenta functloning under SASC, FNC not opuriting in Sind any more.

lnclulea Garhad Rural Sooperitivo Corparation cocps, spccisl commisslon apents for ADA and othor apccial private agents,

Totil does nat include 1,213 Ruzal Supply Cooperative Corporation coops, for which information on actua) acilvity {s pot avallakle.

=
& I
5
==
&=
=~
<
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of the increase has corme in the private sector. (The Naticnal
Fertilizer Corporation and Pakistan National Oils (PNQ), as
semi-autonomous 0 /rgamza.tzons. Operate like and are categorized
as private units, )-

The increase in the number of officially listed outlets has been
most dramatic in the Punjab, where distribution was naticnalized
in 1973. By November of 1973 the total aumber of outlets had fallen
t0 544 -- the number of public outlets at that time. With the
subsequent return of private distributors,the total number of
outlets grew rapidly and by early 1977, the number of public and
private licensed outlets was 2,896 -~ over 5 times that in
November, 1973, About 70% of this increase occurred in the private
sector, where the numker of outlets increased fzom none in
November, 1973 to 670 in 1975 and 1,699 in 1977=, Part of the increase
from 665 tc 1,206 officiall y listed public dezlers between 1976 and
1977 probably resulted from private dealers who obtained licensas
with public distributors.

For a year after the private distributors and dezlers were
eliminated in Punjab in late 1973, licensing and other eatry
requirements were difficult to obtain, This was relaxed in stages
until at present licensing is almost automatic if the candidate is
able to make supply arrangements with 2 wholesaler and can make
a deposit with the wholesaler., The expansiomr in private outlets of
Dawood Corporation Ltd, (DCL) aad ESSO in the Puxujab,2ad the
creation of 2 Mtional Fertilizer Corporation (NFC) network of
dealers and sub-agents, accounts for much of the increase in the

1/ The number of officially listed private outlets in 1977 was slightly
less than in 1976 because the list was screened and inactive dealers
delicensed in 1977,

2/  Rawalpiadi Division, 2 large rainfed area for which data
are available, shcwed 2 somewhat slower growtk in numkber
cf officially listed outlets, btut 2 much more rapid growth
in fertilizer consumption -- a 1007 increase in sales between
1974-75 a=d 1975-7€.
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Frices of Tertilizess

Type of fertilizer Nutsient Concent (%) )N aximurm Nat Weight

N F K Retail Sale __ rver Bag
Price Kilos  Lbhs,
—_—— (Rs. /bag)
Nitzorenous
Urea 46 - - &8 50 110
Crea 46 - - 55 46 ag
Ursa ' 46 - - 34 25 ‘ 53
Ammonium Nitrate 3 . - ; - ig L] ] 110
Am=ozium Mitrate ‘26 e 19,5 87.5
. Caleivmr Am=anium .
Nitrate 25 - T - 3¢ 50 110
Ammeaium Sulphate 21 - - 31 5a 110
Ammonium Sulghate(lndg) 21 - - - 31 20 | ' 110
Corzound
Dlarmrmcnium Fhosphate 13 -1.6. e =2 59 116G
VM.cno~-ammcnium . | ' . '
Fhosgphate 11 4€ - &+ 50 llo
Nitzorkoschate 25 14 - ‘ a7 50 | H;CT
Nitrophaagphate 4 24 - 52 50 110
Nitrochosphats 23 23 - E0 LD 110
Nitzcphosphate 20 ¢0 - a3 50 110
Nitrepheszhate 11 52 . - 68 50 110
NFE 13 15 15 a7 59 110
Fhosnpatic
Triple Suzer Fhosgphate - 36 - ) 50 110
Siagle Suzer Fhosthata - 18 - ig 50 110

Scuzze: Iadustries Divislon (B rcice Stapilization Wing)
Netificaticn No, IND(ZC)-6(8)/75 Dited loth Iay and 3lat May, 1575
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Fertilizer Marketing Incidentals

Imported

3.
4.
5.
60
7.

1. Crganization and Administration T>
‘2.

Commission to Agents

Sales Promotion . J

Handling at Rail Head and up to Sale Depcts
Carriage, Handling up to Non-mandi Towns
Storage

Unforeseen

1

' Indig'enous

ESS0 Urea

1.
2.
3.
4.

Railway Freight
Handling, Administration, and Crganxza.tion
Dealers Commissicn
Marketing Mark-up
(2% on ex-factory cost of Rs, £54)

Dawcod Hercules Urea

1. Railway Freight
2. Handling Including Carriage up to Na.ndi Town
3. Dealer's Commission
4. Interest Charges
8. Organization and Adminiatration
N.¥.C. Urea
1. Handling at Rail Road 12.50
2. Dealer's Commaission 22,50
3. Incidentals from Rail Head

tc M.andi Town 20. 00
<4, C>ganization and

Administration : 06.00
5. Interest 12.50
6. Rallway Treight 15.00
7. Bark Commission 0i.00
3. Sales Promotion and

Unforeseen 07.00
9. Storage 05.00

101. 50

stie -3

(Ra. per M. /ton)

39.57

14. 41
18.33
12.50
5,00
89.81

50. 00
'34.00
28. 00

17. 00

- 7129.00

£1.50
10. 50
28.00
14.00
10. 00
104. 00

" AS/AN/33P

12.50
10, 00

10.00

06. 00

7. 50
15.00
00. 72

0s.00
05.00
71. 72



N -15 - - Table-4
Officlal Components CI Retail Sale Frices For Domeltlcall!

Froduced And Imported Fertilizer

Compogents Dawsot: ESs0 N.F.C, Linporta .
) Eccculea Urca Urca AS AN SSF Urea DAY
Usea, —_— — —_— '
1/ : Y i u Y Y/ il 3/
Ex-faclory and import ~ootr (% , 856 3,046 456 611 952 1,300 1,850

2f

¥ arketing Incidentals 104 144 o101 .72 . .72 70.72 4f 90 ",
: ‘! ll'l) (257)—

Sub-total _ u°s 1,000 1,147 527.72 682,72 1,022,72 1,337 2,197

Development surcharpe (t)  (#) 472 (¥} 360 (Han 92.928 (¥)97.28 (-) 642,72 23 (-) 157

ar subsidy {-) . .

Itetail satle price 1,360 1,360 },360 620 780 360 1,360 1,440

1/ Thece are Yofficial" ex-ficicry casto of production and marketing incidentals and nol ,. i.ceessarily actual ¢osts of producing an.i
and diotributing fertihize so. .

2/ These are the Incidents*s thac wese in cffect in April, 1977. Both ESS0 and DIIC have requcaled the GCP {o furthcr Increasc the incilentals,
3/ Equals £130/ton for Urca and $1€5/ton of DAF CUF,
4/ Additional allowance: shz=iaqe, stevedore paymenta, bank commlssion - on LC, rvallway charges, welghment cost, Interest charpeo or -

funils uacd for pur~hate cf fcretilizers on pey apnum basls, interce} charges for funds aryranged for handling for four months which
averape 247 for Urca anl 257 for DAP, paid by provinces.
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source to their retail outlets., The Ministry of Agriculture has now
decided to give a transport allowance on cost from the railhead to the
retail outlet, These actions should substantially increase the number
of cutlets. Merchants, who in large numhers handle fertlhzer in
villages, often are not licensed and muast buy the fertilizer at- the
official retail price shown in Table 2. Reportedly, they transport and
retail fertilizer as a service to their customers, usually making a
nominal charge to cover costs of transportation and handling. This
activity is of particular importance to small farmers who lack means of
transport and who, for want of rescurces, frequently buy in less-than-bag
lots from village merchants. Occasionally they receive credit irom the
merchant. Pregumably the ‘cost of this credit is offset by higher prices
on other goads or lewer prices paid for farm products. Information

is not available to AID on the direct or indirect costs to farmers of
credit obtained in this way.

As noted earlier, in April, 1977, tke Governmeat anaounced
its intention to improve avail akility of inputs and credit through
the government operated cotton gins and rice mills. Under this plan
loans for both crops will be recovered from the crop when it is
brought in for processing. It is assumed that fertilizer aand credit
charges under this arrangement will be at regular pnces and
ingtitutional credit inter ast sates,

At present world prices, the subsidy on imported fertilizer
offset by the tax on domestic production, for which average costs
are well below wholesale prices. This is in sharp contrast with
the previous situation of high subsidy costs which followed the 1972
devaluation and occurred agaifi“’during the recent high werld prices.
Subsidies two years ago were reported to be between $30 million and |
$40 million per year. The policy of the Goverameat is to avoid subsidies
during normal times of relative stability in world prices .
but also' to cushion the impact of extensive fluctuations in world prices
by providing 2 temporary subsidy when considered necessary to achieve
its fertilizer cbjectives.

C. Credit

The Government of Pzkistan continues to asgsign high priority
to agricultural credit. Targets for disbursement of agricultural
loans have increased from Rs. 1.57 billion in 1975-76 to ac anaual average
of Rs. 2.5 billion during 1976-77 thzough 1930-81. Actual dirbursemeants
increased frofm Rs. 330 million in 1972-73 to 1. 57 billion.in 1975-76 and
are estimated at Rg. 1.6 billion in 1976-77. It ic encouraging to aote
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that 90 parcent cf new agricultural credit is targeted for farmers with
small farms {uptc 12.5 acres) and with medium farms (mcre than
12.5 and less than 50 acres). The major implementation prcblem
faced by the Government is how to channel credit to these farmers
while also holding down administrative costs and achieving high
repayment rates,

The earlier update paper ( Transitional Quarter) discusses in
detail the credit institutions z2nd schemes underway or being considered.
The USAID Mission plans to help support a series of pilct credit activities
to develop and test lcw cost credit delivery and administrative
techniques. TO mect the needs of amall farmers AID is prceposing to
follow this with & majcr loan progran for credit.

D, Feartilizer/Croo Price nelationshins

Between the summer of 1972 and april of 1974 the Government
rapidly raised fertilizer prices to compensate partially for the 1972
devaluation and the rise in world fertilizer prices. Urea prices,
for example, were raised 163% -- from Rs. 28.50 per 50 kilcgram
bag to Rs, 75.00 per bag (Table 5). During the same pericd prices
received by farmers for mzjcr crcps increased but not sufficiently
to prevent a scrious deterioratica in the 'crcplfertilizer price
relationship, Whereas in the summer cf 1972 only 2.8 pcuads of
wheat at the procurement price were required to purcnase one
pound of N, 4,8 pounds were necded jn April, 1974 (Table 5). Similar
trends were cbserved for rice, ccttcn, and sugarcane (Table 6).
These developments naturally led to an erosica in farmers’ incentives
to use fertilizer.

In September cf 1974, the Government decided to redresas the
unfavorable crcp/fertilizer prica relationship. 4t that time it
announced an increase in the grocurement price of wheat from
Rsa, 25,50 to Rs, 37.00 per maund for the 1975 spring harvest.
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Relationship belweaen Wheat aud Fortilizser Prices

Crop Pric3 oi Wheat Prica of Fert"llzcr Lbs. of Wheat Needed (o Nitra;:en Used in Rabi Wheat Production
Year Procurer-ent  Harvast (ks. /bay) 14 Buy Cne Lb. of N at; Lbs. [AcreX Total = Yield Tatal
------ Ro./md, ~-=-- Procurcracnt Market (Thousand (Mds./Acra {Million Tons
Prica Price M/ Tons)
1Joi-62 13.50 14,22 12.49) 1.4 1.4 - - 1.8 . 4.)
1:202-L3 13.5) 13. 61 24.00 . 2.9 2.7 - - 3.9 4.1
1$53-64 14. ) i4.%99 24. ) 2.7 2.6 - - 9.4 4.1
1934-55 -4. 30 15. 0. 14. 9 1.5 1.5 - - .3 4:5
1955-La
(Iul.Cct.) 4.2) iS. 97 14, 96 1.7 1.4 4.4 20 8.2 3.3
(C ct. -June) - - 15.09 - .5 - - - -
_Gab-8617 '
Jul. —aug.) 17.0) 18, Jo 25,09 2.4 2.1 7.3 LY ] 8.8 4.3
6 c3-Jun)
LSuT-08 v7.9: 15,00 25,95 2.6 2.4 10,9 75 - 1,6 .3
1. 63-6Y 17.32 18.33 &.an 2.6 2.3 1.4 48 1. 8 0.5
<, 2.-T) 17. 3) 18.83 2.7 2.6 2.2 10,2 - 27 12.6 7.3
13ta-71 17.00 19.44 29.50 2.8 2.3 15.6 1i4 1.7 7.4
L9ri-12 17.0 21.25 28.5% 2.8 2.2 19. 4 140 12.9 6.8
*972-13 .
(1ul-Au,) 2u.00 231.56 28.59 2.3 1.9 21,3 159 13.5 7.3
(Scp. Mar) 35.00 2.4 2.4
Apr. -Jun.) 22,54 23.56 12,90 3.1 2.9 13.5 7.5
1573-14
(Jul-Auy) 22.59 26.5%2 42,60 3.1 2.6
(Rabi 73) 25.50 3. 55.00 3.5 2.7 24.5 187
woril 74) 25,50 33.00 15.00 4.8 3.7 26.7 194
(Spring 15) 37.Ju 1l. 00 75.490 3.3 3.0 13. 4 7.8 3/
157576 37.90 39. 00 649,00 .0 2.8 29.2 223 14. 0 9.9 = 3/
1972-71 37.90 40. 00 68. 20 3.0, 2.8 8.8, 2633/ NA 8. 3-2.0~

o/ 1lulb, bay of ursa containing 50.6 lba. of N
2/ Assun.cs 90% of all fertilizor uscd in rabi appliod to wheat.
2/ Estimate >
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Relationship belweesn Fertilizer and Major Crops_

Year Sale price o( N Procurcment arice of n illed Rice 2/ Colton Susarcan:
(Ra. /bag) U/ Harvest Price Lbs. of Rico Necded Price Lb. cf Cotton Orice Lb. of Sugarcane
{Rs. /Md.) for 1 lb. of N (Rs. /Md.) wuaoeded for 1 1b. of N (Rs./Md.) nuneeded for 1 Ib. of N
IRRE-6 IRRI-8 IRRI-& IRRI-J
1957-68 25.19 10.40 9.0 3.9 1.6 34.65 1.2 2.24 17.0
1963-6% 26.00 10.59% 9.25 3.9 4.6 35.75 1.2 2.75 15,31
1969-73 26.00 10.50 9.25 3.9 4.6 36.00 1.2 2.15 - 15.0
1770-71 23.52 10.59 9.25 4.3 5.99 51.84 0.8 2.75 15.9
1971-72 23.50 10.52 9.75 4.3 4.66 47.711 1.9 2,50 18,2
.72-73 23.50 10.50 9.50 4.3 4.66 56.65 J.8 3.35 14.9
Sept-lar. 35.00 . 5.3 5.75 1.0 17.9
4.pr-Jun 42.00 5.4 6.91 90. 95 2.8 4.25 16.9
1073-71
July-~Auy. 42.929 13.00 12.0 5.19 5.3} 0.8 16,97
1 abi 73 55.J9 6.8 7.26 95. 00 0.1 4.50 19.75
.pril 74 75.90 13.50 12.59 9.25 9.86 80.00-87, 20 1.4-1.5 5.00 24,3
! pring 15 75.00 24.00 19.0 5.10 6.43 5.75
1574-75 15,02 28.20 23.0 4.35 5.48 77.00-85.00 1.4-1.6 S.75% 28.2
1915-76 75.00 21.27 21.58 4.18 5.69 103.00-119. 00 1.2 5.75 21.2
April 76 68.990 26.75 24.00 4.18 4.62 107,00 1.03 5.75 19.1
1976-27 68. 00 33.27  26.09  3.35 4.13 125.00 ¥ J.88 6.25 19.5
Spr17) LE ro B , 137-50 ¥ 29 6 ¢ 155

1/ 110 ib. bag of urca containing 50.6 lba. of N.

ZI This assun:es that the narvest price is about 51% of the procurement price for n:illed rice.
3/ In April 1976 the cotton price was increased 40% for the fall 1976, .

4I This price was announced in August 1976.

5/ Ncw price announced in Aprll 1977 for following harvest.
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Later thia was effectively made a floor price (instead of a ceiling)

by permitting farmers to sell freely to middlemen, A further

step was taken when unrestricted inter-district movement of the
1976-77 crop was permitted. Between 1974 and 1976 rice procurement
prices were almost doubled and further increased in 1977. In april

o£ 1976 the Government increased the support price for cotton, a

labor intensive crop produced mainly by small farmers, by 40 percent,
bringing it to double the 1974 price. Price supports were also announced
for the first time for maize, potatoes, aad onions. At the same time
prices of fertilizer were rolled back an averaga of about 10%, In

April, 1977 the price of cotton was raised a further 10%. The sum

of these actions resulted in about a 50% reduction between april, 1974,
and 1977 in the number of pounds of each crop required to buy a

pound of N (Tables 5 and 6).

4n oilseed strategy, now being completed by a special committee,
includes establishment of apparently attractive price supports for
oilseeds (soybeans, surflowers, groundnuts, safflowers, rape, and
mustard seed), all of which are grown mainly by small farmers and
mostly in rainfed areas where incomes are relatively low.,

Taken together these price policies represent a mzajor advance
in improving the incentives to increase fertilizer use and expand
production. In general the price support steps probably have benefited
small and low-income farmers more than large farmers because
of their greater vulnerability to low harvest time prices.

E. Adeauate Fertilizer Supplies

1. Transportation

Sertilizer in Pakiastan is primarily transported by rail
from the Karachi port or manufacturing plants to provincial distribution
points. Private trucks are generally used only to sesvice arcas
beyond rail heads, to move fectilizer short distances from the port
and factory, or to absorb the overdow when sufficient freight cars are
not available. Farmers generally transport fertilizer from the
closest sales cutlets 0 their ficlds by pack animals or animal-drawn
conveyance i the distance is not too great, Large facmers may
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use tractors. For longer distances custom or commercial transportation
is often hired jointly by several farmaers.

While the system of rescheduling passengex trairs introduced
two years ago provided additional track time for freight trains and
the railroad has reportedly provided the Federal Department cf
Agricultural Supplies with a sufficient number of freight cars,
congestion remains a serious problem at Karachi port. Receantly
the Goverament and the World Bank agreed to establish a task
force on fertilizer logistics to help identify and eliminate problem
are2s, Tke task force would include representatives from the GOP,
Pakistan Railways, Karachi Port Trust, and the fertilizer
manufacturers.

2. Imports

The Government has in general met its input objectives
by arranging fertilizer imports to keep domestic supplies adequate
to meet demand. However, there have sometimea been delays
in placing orders, usually caused by the hesitation of the Ministry
of Finance to sanction foreign cxchange expenditures while outside
financing or reimbursement for all or part of the import was in
doubt, The system for arriving at import decisions is discussed
at length in section ID-C, However, there have been no serioua
or overall shortages during the project period, aad supplies have
been adequato.

I, Cther Proiect Considerations

AL, The Rolag of Women

The Agricultural Inputs Project was not dasigned to have
a difforcential impact on women, Wcmen play a selective role
in farming activitios outside the hcme, generally restricted to
caring for livestock, light harveating, and grain cleaning aad
pcocessing. Evidence from intersive village atudies on fertilizer
use conductad by tae National Fertilizer Corporarion (NFC) and
AID indicatos that womon, other than thosa acting as hecads of



households, generally participate only indirectly in decisions related
to fertilizer, Such decisions are generally considered within the
Purview of men. The project is thus expected to affect women
directly only to the extent that they participate in farm work and

the farm management decision-making processes as membaera of
rural households. The increasa in crop production resulting from
greater use of improved agricultural inputs will furthor benefit
Women indirectly as the consequent rise in farm income rzises
rural family life above subsisteace levels.

B. Balance of Payments and Repayment Canacity

40 important part of the juatification for this loan arises
from Pakistan's international rade, payments, and reserve
positions, Despite the crucial importance of the fertilizer and
other agricultural] inputs which this loan will finance, Pakistan
would find it difficult to import them in the requirad quantities
withcut foreign assistance. The balance of payment. ronstrainta
on Pakistan's cfforts to mobilize resources for productive
Investments have been particularly scvere in the last few years
because of such external and uncont:rollable factors as the
worldwide recesaion, the failure of Pakistan's cotton crop,
and the nced to import large quantitics of foad, [ articularly vegetable
oil. This proposed loan tranche is part of 2 serias which are helping
finance needed fortilizor imports as pact of a coordinated effort
to improve fextilizer distribution, expand fertilizer use, expand
¢rop prcduction, raise income, and help Pakistan achieve self-
sufficiency in wheat. In the coming year, if normal or batter weather
exists, this last objective will be achieved. Self-sufficicncy in wheat
will ccmbine with a hoped for recovaery in export rocaeipta {2llcwing
the reccvery cf cotton preduction to give Pakistan soma balance
of paymenta rolief,

Thia loan was requested by Pakistan to finance 2 portion of
the fertilizer 2ad other agricultural inputs needud as part of the
Governmoxnt's pregram to bulld ca tha country's natural rescurce
endowment and aliminate dapandenco 2n impcrted whaat, The
country cannot financa the fortilizer without foreign aid unlons
it {s willing tc cut other esgential imports, including cepltel imports
that are also part of the Jama davalcpmant stratagy.

WlOR e

(R
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A major factor in Pakistan' s balance of payments position
is remittances from Pakistani rationals working 2broad, particularly
in the OPEC countries of the Persian Gulf, The export of such factor
services will bring over $450 million dollars to Pakistan this fiscal
year, The amounts are expectad tc continue to grow, and based
upon the experience of other countries in South Asia (nctably India),
some experts project remittances will reach about $1 billicn arnually
by fiscal year 1982, (See, for example, IBRD: Pzkistan: Current
Devel ooments and Issues Report No, 14234PAK, Maxch 15, 1977,
p. 55 ££,)

It is also expected that Pzkistan! s merchandize exports will -
continue to improve. Major steps to improve export incentives and
curb unnecessary imports are being planned, and will, according
to the Minister of Finance'!s February 18, 1977 letter to the
Managing Director of the International Monetary Fund, be implemented
in the coming fiscal year, (See IMF Documernt EBS/77/58, February
25, 1977.) '

The combination of these steps, the debt rescheduling and
relief agreemecnts with the members of the Aid-to-Pakistan
Consortium and other creditors concluded in recent years, and
a reduced need for foreign borrowiag resulting from the import
substituticn plan of which this prcposed loan is an integral part,
should keep Pzkistan! s ratio of debt service to foreign exchange
earnings at 2 manageable level,

hilwtawgy L
[!\\W"HH"; PR
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1975-76 1976-77 1977-78 1972-79 1978-79

Imports(FCRB) 2130 2100 2500 2750 2900

Exports (FCE) © 1163 1050 1450 1550 1950
M.erchandize balance -G67 -1050 -1050 -1100 -950
Remittances 353 450 550 700 850
Other invisibles(net) -179 -178 -258 -288 -320
Dabt sarvice ‘ -453 -430 480 -637 -708
GAP . -1246 -1208  -1238 -1325 -1128
Aid disbursements 1122 825

Net private investment 100 100

IMX (net) . 134 62

Net official short-term capital <31 -18

Chz2ngo in reserves ' 182 =239

Errors & omissions 103 -

The World Bank, acting as the chair organization of the Aid-to-
Fakistan Consortium, has recommended that aid commitments from
the Consortium for FY 1978 be mzintained at a level of $800 million,
Commitments from non-ceasortium denors, including OPEC and
East Bloc countries, ‘plus increzsed net flows from the IMF and
slightly increxsed consortium commitments in following years,
should en~ble Pxkistan to ccover its payments gap, although narrowly,
during the next few yezrs,

Taking all these factors tcgether, the repayment prospects for
this lc2n 2re rexsonabla,

C. Rasoonsibility for Fertilizer Data and Decisicns

1. Data Collection and Analysis

The originzl PF outlined plans for improvement in
fartilizar data ccllection 2nd 2nalysis. In furtherznce cf this cbjective,
the Federz:l Ministry of Agriculture ha3 recantly asablished the
positicn of Jeint Secretary (Aericultural Inputs) with functional responsibility
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for monitoring the pestxcxde and fertilizer ntu.atxon in Pakxstan:y This
responsibility includes mcnitoring and 23sessing information on current
and projected productior, impcrts, consumption, stock level positicas,
fertilizer movement, aad financing required for imports. The Joiut "
Secretary mckes recommendations to the Secretary of Agriculture who
has authority for decisions concerning imports and scheduling, These
decisions are implemented through the Federal Directorate of
Agricultural Supplies (FDAS) which is mainly responsible fcr

arranging imports, scheduling arrivals, monitoring unloading and
out-shipment, and allccating fertilizer to the provmces and dxstrxbutors.'

- The Joint Secreta.ry ( 4griculture Inputs) is assisted by two
Deputy Secretaries and four Saction Officers; cne Deputy Secretary
and one Section Officer work specifically on fertilizer., The Joint
Secretary receives information on a2 mcnthly basias regarding fertilizer -
availability and cfftake from the provincial agricultural supply )
organizations: Punjab agricultural Development and Supplies
Corporaticn, Sind Agricultural Supplies Organization, Agricultural
Davelopment nuthority in the NWEP, and the Agriculture Department
in Baluchistan, The provincial ageacias, in turn, ccllect datz from a -
wide variety of sources, including the National Fertilizer @rpcraticn,
Dawood Corporation, the ESSC Fakistan Fertilizer Compcny, private
fertilizer dezlers and distributcrs, and the agricultural Extension
Service, The information supplied by the provinces is very aggregated
and includes the current stock inventory ard past and projected offtake
by province, by type of fertilizer, =nd by brand. The provincizl offtake
projecticns are based primarily upcn simgle trend analysis cf past
increases in fertilizer use mcdified to reflect crcp and fertilizer targets,
The staff of the Joint Secretary (Agricultural Inputs) revises the
provincial cfftake projections, considering national agricultural
production and fertilizer use tcrgets and judgement 23 to impacts of
policias. Naticnal fertilizer supply and demand estimates are then
prepared and inccrpcrated in the ..nnual Development Plan,

The FDAS receives aupply and offtake information cn a weaekly
and biweekly bagis from the provincial supply crganizaticns and provides

1/ A Joint Secretary is roughly the equivalent of an Office Director
in the U,S, Government,
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it to the Ministry of agriculture cn request. The FDAS makes cfftake
projections using much the same data and procedures 23 the prcvinces
and regularly submits the datz and projections, assembled and compiled
on a province-wise basis, to the Ministry of agriculture, with copies to
the Hgriculture Section in the Planning Division, Ministry of Finance
and Planning, and all other relevant Government agencies~

This prccess produces estimates of offtake for 12-18 manths
in advance which are revised if needéd a3 monthly repcrts are
received. In the past, information has flcwed from the provinces
to the Ministry cf agriculture with a lag of 6-8 weeks. Recently .
some improvement in the timeliness of the data has been achieved,
Still, 3-4 weeks elapse between the end of the reporting period and
the transfer cf the field reports to the Ministry of ngriculture.

2. Fertilizer Hanning and Policy Analysis

Thke GOP dissoclved the Fertilizer and Pesticide Review
Committee, estzablished in Jaauary 1971, on May 3, 1977 and set up
in its place the Central Fertilizer Coordination Committee ( CFCC).
The Chairman of the Committee is the Secretary, Ministry cf
Agriculture, Cocperatives and Land Reforms,. The Joint Secratary
( 4gricultural Inputs) acts as Secretary cf the Committae a2ad
implements decisions, Other Ccmmittece members iaclude the
Provincial Secretzries 2f .agriculture, the Jcint Secretaries cf
EA4LD, Commerce, Industries, Production, and Railways, the Chief
cf the agriculture Planning Divisicn, and the General Manager
cf FDAS, Represeatatives cf fertilizer manufacturers and
distributcrs may alsc be invited to attend meetings by special
invitation. The functions of this ccmmittce are ag fcllcws

1. To fix and periodiczllr review ccnsumptica targets for
varicus types of fertilizers in Pzkistan cn 2 yearly and
crcp-wise basis;

2, To review and formulate import programs fcr fertilizers,
keering in view rupcee and fcreign exchange availabilities;

lv—'

Thesc include the Ministries of Railways, Ccmmarce, Industries
and Prcduction, the EAD, and the provincial agriculiure
Aepartments,
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3, To fix and perivdiczlly raview the incidental expenditure
admissible con varicus tyges of fertilizers;

4, To review aad apprzise, from time to time, actuzl consumpticn
of fertilizer in the couxntry;

5, To fcrmulate policy prcposals with regard to marketing and -
distribution in Pakist= of fertilizers, both impcerted and
mdxgencus-

6. Tc 2pprove new types of fertilizers for use in Pakistaa;

7. To review the price structure, subsidy requireceats, and
fixation o£ fertilizer szle rates;

8. To reccmmend types cf fertilizers to be producad mdxgenc;sly
in Pakistan 2nd the locaticn cf plants; .

9. Tc ccnsider any other issues relating to fertiliser policy,
planning, production, prccurement and distributicn,

The dissclved Fertilizer and Pesticide Review Ccmrmittece had
met only cnce cr twice a year, hence was unable to sucervise and
direct fertilizar cperations., The newly established CFCC is exgectad
tc mact mcre frequently to review the cverall fertilizer stratagy,
including zrice and distributicn pclicies and prcducticn a2nd impert
plaas, This will encble the Ministry of ~griculture and FDAS tc
make more timely import dacizions.,

D, Fertilizer Requirements

l. Fertilizer Use Backcrcund

Increasing fartilizer cfitake remains a ccranersteae of
Pekistan's agricultural stratagy to upgrade agricultural croductica
and achieve fccdgrain self-gufficieccy in 1977-78, Fertilizer applicaticn
per cultivated acre is exzectad tc increase from 24 pounds in 1975-76
and 30 pcunds in 1976-77 to a torget of cver 50 pcunds in 1980-81, This
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optimistic projection of growth in fertilizer use is based mainly
on continuation of favorable fertilizer/crop price relationships,
a rapidly growing distribution system, increased availability of
water from Tarbela Dam and other sources which will permit
increased cropping intemsity and crop acreage, extension of
high yielding varieties to new areas, and the efforts underway
to extend improved technology into rainfed areas.

AID and the GOP assumed continued greater promotion of
phosphatic fertilizers in projecting the FY 1976-77 and' FY 1977-78
offtake levels. Funds provided by AID under this project have
been used primarily to buy phosphatic fertilizer DAP) As a
result of mare abundant supplies, preferential prices, and improved
distribution, use of phosphate relative to use of nitrogen has been
increasing rapidly over the past three years (See Table 7).

This is a positive development since agronomists feel that more

P per unit of N should be applied on most farms ia Pakistan. The
Government hopes to attain a ratio of 3:1 which was widely
recommended by Borlaug et. al. for the new varieties. Some
agricultural specialists advocate a 2:1 ratio of N and P, but in the
absence of more research on crop response and rmore soil analyses,
it appears difficult to jusify a 2:1 ratio of N to P over a 3:l ratio.

Total offtake of fertilizer for the July to April period of
fiscal year 1976-77 reached 366, 000 nutrient tons, compared with
294, 000 nutrient tons for the same period in FY 1975-76. Consumption
of N and P increased 22 and 47 percent, respectively, above that of the
previous year. In light of the extent of the 10 month increases, the
Covernment now exgects effective fertilizer demand to reach 519,000
autrient tons of N and 128, 000 autzient tons of F (-See Takle 8.

Tos July 1, 1976 through spril 1977 total offtzke wae shcut

524, 000 putrient toiis.

2. rojected Offtak

GCOP fe=tilizer demaad has teen estimated for' =7 1977-T78,
to ke S05, 000 nutrient tons, an increase of approximately 24% over
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Table 7

Annial Tertilizer Cfftake

Tigcal Year ( July-June) . N B .

('I'I;:tr and Mutrient M/Toas)

1965-46 69.8 1.2
1966-57 | 112 3.9
196768 o : 7.2
1968-$9 205 | 9.5
196970 274 366
1970-71 252 ; 36_“' 
197172 ez _37;
197273 | - 386 ) '49 _
1973-74 342 58
197475 363 o
1975-75 | 445 103°

v
1976-77 519 123

Z/—fEetlmates: second remester data not yet availakle.
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Fakistan's Fertilizer Supply-Demand and Import Flan 197§ -78

. July-Dec.l/  Jan.-June July-Dec. Jan. =June
1976 1977 1977 1978
N P N F N P N P
. - e maea Thousand Nutrient M/Tons ----- veeamasse
1. Beginning Stocks 2/ 206 60 137 39 we/ o 156 88
2. Local Production 163 6 63 5 157 6 157+ T
3l Imports:Actual 3/ 62 45 - - - - - - ,‘
Confirmed = - - 7 g1 12 - - A
4. Total Availability 431 10 377 135 315, 9a 313 95
5. Frojected offtake 294 T 225 57 337 91 285 84
6. Ending Stocks 137 39 .;1.46‘ 92 (-) 22; (H'7, (28 (+)1I
7. Desired ending stock
baloace 4/ 137 39 156 38 156 88 175 100
3. Additional required 0 0 (- o (+) & (=)178 (=)BL (-)1&7 (-) 89,

”

1/ Actual amounts,

2/ Assumes that timing and financing of imports are such that previous term
deficits can be made up by beginning of period. unless otherwise noted.

3/ Imports which are expected but not yet delivered.

4/ Desirable closing balance has -been calculated on the basis of 25% of projected
annual offtake for nitrogen and 50% of projected annual offtake for phosphate.



-31-

the 1976-77 level. For 1978-89 offtake is estimated
"by the GOP at 910, 000 nutrient tons, This represents
an increase of 40% for the two years, which seems
realistic based on recent growth rates.

3. Import Flan

According to the offtake, production, and
desired stock level forcasts shcwn in Table 8, the
GOP has an estimaztad total import requirement
for calendar year 1977 of 251, 000 nutrient tons
'of N and 186, 000 nutrient tons of P, Only a
portion of that requirement has been programmed
agairst confirmed cr anticipated financing
- (Tables 9, 10, and 11).

Financing has been confirmed and orders
placed for 77, 000 nutrient tons of N and 91, 000
nutrient tons of P to help meet the fertilizer
imports required during the January to June, 1977
period.

The import requizement for the July to
"December period is 190 , 000 nutrient tons of N and
81, 000 nutzient tons of P Of this, 12,000 nutrient
tOns of N has been confirmed for the July-Decembersr
period,
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°a.kistan's Fernhzar Import Plan FY 1975-77:

July-Decemoer. 1770- Acrua.l Imports

.';'S'pe of Produet Mi/Ton N 2 K Total Source of Amount
MFertilizes (thousand)  Nutrient Mi/ Tons funds (Million Dollazrs)
(thousand)

NP 130 23.0 23.04 - 41*:.3 FX o 15.90
NP 1l 2.5 2.5 - 5.8  Dutch Credit . 1.80 .
N2 15 3.5 3.. 5 - 7.0 EEC (grant) 2.35
N2 28 6.4 6.4 -  12.8  Norway(graat) 4. 00
DA? 20 3.6 9.2 - 12.8  AID(loan) 3.40
UREA 50 23.0 - - 23.9 - Suppliars’ Czedit 6. 87
5CP 5 - - 2.5 2.3 ﬁ.-BC(granc) G.65
TCTAL: 229 62.2 44.6 2.5 1325.1 : 34.97
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Table 10
Pakistan's Fertilizer Import Plan FY 1976-77:
January - June, 1977 - Confirmed Imports
Type of Product ./Tons N P ¥ Total Source of Amount
Fertilizer (Thousand) Nutrient M/ Tons Funds (Million
(Thousand) ' Dollars)
DAP 146 26.20 67.02 - 93,22 AID Loan 25.00
DAF 42 7.49 19.13 - 26.62 CIDA Loan 7.54
NP 20 4.65 4.65 - 9.30 Holland Credit 3.18
Urea 35 16.10 - - 16.10 Suppliers' Credit 4.80
' (Kuwait)
Urea 18 8§.28 - - 8.28 USSR Barter 2.06
Urea 10 4.83 - - 4. 83 Fungary Barter 3.0
Urea 20 9.20 - - 9.20 Afghanistan 2.54
Cash/ ‘
- 167.55 4812

~Total: - a9l 76.75 90.80
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Fakistan Fertilizer Import Plan FY 1977-78:
July-December, 1977 - Planned Imports

Type of FroductM/ N _P K Total Source of Amount
fertilizer Tons(thousand) Nutrient M/Tors funds (Million
( thousand) Dollar)
Confirmed .
Urea 14 6. 67 - - 6. 67 .Hungary bartérn /. 1.66
Urea 13 5.90 - - 5.90 Japan Bth_yen,;. 1. 80
SOF 10 - - 5,0 5.0 Cash Loy P 1.30
aE— " o ’
37 2.57 _ 17.57 C 4,76
Planned
DAP ' 185 24.30 62.10 - 86.4 AID loan yet tc be 25,00
' signed : '
DAP 52.6 9.36 23.92 33.28CIDA loan 10.00
Urea 40 18.40 - - 18.40 USSR barter 6.00
Urea 33 15.33 - - 15.33 Japan credit 5.00
Urea 11 _ 4.90 - - 4.90 North Korea 1.6Q
. barter
Urea 27 " 12.26 - - 12.26 Poland barter 4.00
Urea 57 26.00 - - 26.00 Holland craedit 8.50
NP 60 13.87 13.87 =~ 27.74 Holland grant 10.26
Urea 50 23.00 - - 23,00 Kuwait supplier 6.87
"~ credit

Grand Total: 502.6 159.99 99.89 5.0 264.88 81.99



4, Ccuclusions - Project Costs and Disbursements

Pakistan' s foreign exchange cost of importing fertilizer

is expected to rcach $125 million for CY 1977 ( Tables 13 and 14).
This estimate is largely based ugon the March, 1977 landed cost
of fertilizer. Fertilizer prices, however, ara highly volctile and
total impcrt charges will certainly change from the prcjected
amcunt. Bzsed on current estimates there is need for an £ID
contribution of $25 millicn aleng with GOP funds and anticipated
other dencr support to n:eet the GOP's fertilizer import deficit for
CY 1977 and help meat the DAP deficit for the first couple cf mcnths
of CY 1978. The 4ID loan is expacted to finance betweeall0, 000

and 110, 000 product tons of DAP and up to 500 tons of forage seed.

E. AID-NTC Farmer Survey: Summary cf Findinza

Results from the first ghaae cf the jeint AID-Naticnal
Fertilizer Corparation study of fertilizer distribution and usea
(The "General Farmer Survey'') 2re ncw available., This survey,
carried cut in the previnces cf Funjab, Sind, and the Northwest
Frontier Province during March and April of 1976, was designed
to contribute tc the study cbjectives of a) providing bascline data
to facilitata measurement of changes in selected characteriatics
of the fertilizer distributicn system and fertilizer use; b) identifying
social, economic,and physiczl factors related to fertilizer uae; and
c) providing a factual baais fcr evaluation of policy alternatives cpea
to the Government of Pakistan to increase lcw-inccme and other
farmers' acceas tc and use cf fertilizer.

& ful) ~eport of findings and acccmpanying analysis {r<m the
General marmer Survey i3 attzched at ~nnex I. Briefly, howevor,
th. majcr findings and their implications for policy may be



“36 Table = 12

Pakirtan Fertilizer Import Plan CY 1977

( Thou-and Natrient b&/Toﬁv)

Import: Jan. < June Julv - Decemter
N, E XN £,

Required 87 .87 ) 190 81
Confirmed 77 91 12 -
Planned
Financing:

Non-USAID = - 6s 30

GOP - . - 59 ‘ -

. 1/

AID .o - L 62

E,gq}gig, (~)10 (+) 4 (<) 30 *) 9.

1/ 135,000 metsic tons of DAP,

!wﬂ(‘?ﬂl@ﬁﬂﬂﬁﬂ{&ﬂ i
BRI gy
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CY 1977 Foreign Exchange Cost of Fertilizer

Tsble 13

N F K Product Tons Landed Value
(thousand nutrient (thousand) Cost/Ton (Million
togs) Dollars)
7
50 - - 110 Urea 145 16
TR,
100 . - - 218 Urea 147 .32
| y
33.6 86 - 188 pap 176 33
| 2/ &/
38 97 - 188 D:/P : 186" 38
14 14 . - 60 NP 167 10
B : 1/
4.6 4.6 - 20 NP 155 3.
1/
- - 5 10 SOP 100 1
Total: 130

1/ Confirmed, GOP ertimate
2/ Estimated.

R O

VRN i

[ Syt



Source

GOP

Non=-GOP

-’38 - Table =14

LY 1977 Fextilizer Financing by Anticipated Source

Status

Amount

_ (Million Dollars)

Expended (caszh or barter) 4
Anticipated (cash or barter) 18
Confirmed Y. 49
Anticipated 2/ ' 34
Anticipated 35.00

130.00

1/ 1Include both U.S. and non-U.S. financing

2/ Non-U.S. financing only.

fir,

VT ' :
o - BEST
A W}[PW
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summarizaed 23 follcws

1. Adcption of Fartilizer

rindings:

*

Statistically significant increases occurred between
1971-72 and 1975-76 in the proportion cf farms on
which some fertilizer was used (52 percent versus
70 percent) . These increases occurred on small
as well as large farms and on farms cperated by
tenants as well as cwners.

In the 1975-76 crop year there was no significant
difference either amcng farm size categories or
tenurial classes in the proportion of sample farmers
using some fertilizer within each of predcminantly
jrrigated and mainly rainfed (barani) areas.

Althcugh abcut the same proporticn of large and
small farmers, tenaats and ncatenaats, applied
some nitrogen to each of wheat, rice and cotton
during the study period, the proportica of scme
farmer groups applying phosphate to wheat and
cotton was. significantly higher than for others.
Farmer groucs for which this was true were

- owner cperatcrs for irrigated wheat and cctton;
- large formers for barani wheat. ’

Compared tc the greporticn of thosa cgplying nitrogen,
a low percentage cf farmers in both irrigated and
barani areas apgplied phosphate to their crcps

(30, 3.17 and 21 percent of those who grew irrigated
wheat, barani wheat, rice and cottcn respectively).

However, the percentage of farmers using shosphate
on irrigated wheat was more than four times taat
reported in 2 1569-70 study carried out in the Multan
District cf Punjab.



Policy Implications:

That significant increases in the proportion of fertilizer
users have occurred over the past few years is important
evidence that Government pclicies to increase fertilizer
adcption have been successful. Equally important, however,
these actions have enabled small farmers and tenaats as
well as other farmer groups to participate in the adoption
process, Such policies should be continued.

On the other hand, the results of this study indicate tHat

at the time of the study, farmer acceptance of phosphates
lagged far behind that of nitrogen, particularly in the barani
areas, for small farmers who grew barani wheat, and among
tenants in irrigated areas who grew wheat and cctton L

This implies the need for enhanced efforts tc encourage
adoption and increasad use of phosphate in combination

with nitrogen. Such measures ag increasing the quantity

and quality of field demonstrations and prcmoting more
aggressive marketing cf phosphate fertilizers, especially
in areas where thay are now little used, are urgently '
required,

2. Fertilizer Applicaticn R ates

Findings:
* Nitiogen: Farmers operating small holdings (less

than 6 acres) applied on the average as much or
more nitrogan per acre cf wheat, rice, and cotton
as those operating larger hcldings, Cwner cperators
applied on the avesage significantly more nitrogen
per acre than :

~ Owner-cum-tenants for irrigated wheat;
- Owner-cum-tenants and tenants for ccttcn and
_barani whoat.

Since the survey was conducted there has been 2 large increase in
naticnal ccnsumpticn of gheaghate, much of which has been supplied
undor the Agricultural Inputa Lean, A follcw-on survey planned

for the spring of 1978 should previde infcrmation abcut how this
increment has been distributed among areas, crcps, and

farmer grcups.
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» Phosphate: With one minor exception there was no
significant difference either among farm size
categories or tenurial classes in the average
application rate cf phosphate to wheat, rice and
cotton.

Policy Implicationss

The clearest implication of these findings is that small
farmers who used fertilizer at the time of the survey applied
as much per acre as large farmers, This, together with the
finding that about the same proportion of small farmers was
using nitrcgenous fertilizer as large farmers, suggests

that price, distributicn and related policies which have
contributed to this situation should be continued, '

Factors Related to Fertilizer Adcotion - Irrigation

Findings:

* Regression analysis indicates that in terms of
relative significance use of irrigation was the
most important variable 2ssociated with the
probability that a given farmer used scme
fertilizer.

* Insufficient water was the most commeon reason
' given in the barani areas for not using fertilizer
(33 percent of all responses) and the third mcst
common reascn in irrigated areas (18 percent).

» Eighty percent cf sample farmers used some
fertilizer in irrigated areas as compared to 45 percect

in barani areas,

Policy Imgzlicaticnas

The perceived critical importance cf adequate supplies of
water in influencing farmers' decisions to use fortilizer
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implies that any stratagy for increasing rates of fertilizer
adopticn must take this variable into account. In barani
areas some alternative actions which address the water
censtraint include a) introducing water conserving
techniques, b) effectively demonstrating the profitability

of fertilizer use on varieties and with practices capable

of yielding highly profitable returns under barani ccaditions,
and c¢) prcviding financial and other assistance to farmers to
adopt water ccaserving and water harvesting techniques

 which permit more efficient use of available rainfall. In

4.

irrigated areas improved design and maintenance of water
courses can maka additicnal water available to larnd ncw
receiving little or no irrigation. Further research is
needed a) to avaluate the relative costs and benefits of these
alternatives and b) to determine which 2lternatives best
suit the needs cf lcw-income farmers.

T acters Related to Fertilizer :~docticn - Physical Access

Findings:

Regression analysis indicates that both distance cf thz farm
frcm the fertilizer scurce and quality of the road licking the
farm to the fertilizer source are significantly related to
fertilizer adopticn. .

Policy Imnlicaticns :

Thet physical access to the fertilizer scurce is si—nificantly
related to fertilizer use highlights the importance of 2) bringing
the fartilizer sales outlet 2s close as pcasible to all farm
hcusehclds by eatablishing sales points in all but very small
villages and b) increasing the aumber and quality of farm to
=+~ at roads, It supports the continuation of policies already
ir offect to facilitate growth in the number of private retail
sales pcints in villagas,

Factors Related to Fartilizer &»dopticn - Credit

* Shertage of funds was the sacond mogt ccmmen
reason cited in irrigated arcas for nct using
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fertilizer (18 percent of all response‘s) aad tha
fourth most commmon rezson in the barani areas.

Most farmers applying fertilizer who repcrted using
credit to cbtain it borrowed from nca-institutional
gources. In the irrigatad areas only abcut 9 percent
of farmes who borrowed aand 4 percent cf those who '
used fertilizar said they had used instituticnal
eredit. Bowever, among thcse who did borrew

frem institutional scurces in these arcas,
significantly kigher proportions of large farmers
and owner operztors obtained fertilizer credit than
small farmess and tenaats. The number cf farmers
in the samgle in the barani areas who cbtained
instituticnal credit was tcc small to determine
diffarences amcng farmer groups.,

Policy Irrplications:

The substantial percentage of samgle farmers citing lack

of funds as a reason for nct using fertilizer indicctes that
many lcwe-income. farmers nct using fartilizer will require
credit if they are to bagin using the ingut. The low groportion
of saraple farmers, particularly small farmers, finzacing

fertilizer through institutional scurcas imglies that considerable

sccpe remains for improving the institutional credit delivery
systen, Bcth the GCP and .LIR shculd place high priority cn
develcpment and implerentaticn of low cast small fazmer
credit delivery systexs 2nd on provision of 2n adequate
armount of funds,

. :ﬂ'

Factcra Related tc Tertilizer £ cpticn - Informatica

Findincs:
* ~Le most ccamecnly cited source cf infcrmation

about fertilizer was other farmers. Cther important
scurces were the farm radio programa 2nd relatives,
;. lcw preporticn cf farmers reported receiving
information frew the agricultural extensicn staff,
newspapers, aand fertilizer dealars.
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# 4 substantial proportion of farzers not using
fertilizer could not name a single type of fertilizer.
The percentagc was significantly higher in barani ‘
than in irrigated areas (75 percent versus 26 percent). .

* Less than one percent of fertilizer users had ever |
had their soil teatad.

Policy Irnplications:

The lack of basic awar.:ness of fertilizer among many
ncn-usars of the input, especially in the barani areas, suggests
that further efforts will be required to inform these farmers
about the pctential profitability and properties of varicus
fertilizer types, and proper use cf fertilizer. Equally important,
steps should be taken to imprave fertilizer users' knowledge '
of the benefits of adopting the entire package of practices
assaciated with fertilizer, only a part of which has been
accepted by most fertilizer users. The fact that few farmers
interviewed received information about fertilizer from the
agricultural extension agent is a cause for concern and
indicates that priority 2ttention should be given to increasing
the effectiveness of the extension service. Strong consideration
should alsc be given tc a) improving the ccntent and expanding
the coverage of the farm radic programs, b) establishing
training programs for fartilizer dealers to help them advise
their customers on the use cf fertilizer and c) making soil
testing facilities available to farmers.

F. Envircnmental 4ssessuzent

In a few parts cf the world ground waters containing high
ecncentrations cf nitrates have caused hemcglcbinemia in infants,
The United States Drinking Water Standards have set a nitrate limit
of 10 milligrams per liter (determined as nitrogen) and the WHC
International Standard for Drinking Water has reccramended
a li%éi concentration cf 45 milligrams per liter. In Pakistan there
has/been any evidence of the incidence of hemogicbinemia;
eonsequently, testing for nitrates in drinking water is nct regularly
dcne and data have nct been availabla to show the nitrate content of
drinking watar in Pakistan, ‘



& limited study was recently completed by the Institute of
Public Health Engineering and Research, Lzhore, and the Punjab
Public Health Engineering Department to survey the nitrate levels
in rural individual and small community water- supplias in the )
Punjab. The results of the survey indicated that 78% of the
samples showed no measurable nitrates. The nitzate ccacentration
of the remaining samples were low in terms of health significance
rangicg from a trace tc a maximum of 14.6 mg. per litex, The a"urv'ey indicated
the higher nitrate contamirnaticn resulted from a combinaticon of the
relatively shallew depth cf the water scurce and the proximity to
dwellings and animeal yards,

This generally satisfactory condition is unlikely tc be a2ggravatad
by the small amount of fertilizer normally agplied in Pakistan and by
the even smaller amounts that would enter the ground water if the
fertilizer is properly applied.

G, Research & Extension

The new varietics of wheat and ricz, due largely to their
divisibility, compatibility with establisted farmer practices, 2ad
substantizlly higher yield pctential, spread rapidly frem farmer
to farmer when iatrcduced in 1566-67, Within 4 tc 5 years 57% of
the wheat area was plaanted to new varieties. Then, however, the
spontaneous excaasicn came to a halt, For rice the percentage
pla.ntedjo KYV reached 50% in 1970-71 but by 1973-74 had drcpped
tc 40"70.1 '

The increase in average yields aftar intrcductica of the imprcved
varieties was significant. Whaat yields rcse frem 9.0 maunds (738 1bs)
rer 2cre in 1963-65 to 12.7 mezunds in 1971-73 and 14.3mrunds in 1974=75
while rice yiclds increased from 10.8 mzunds in 1963-65 to 16.6 '
maunds in 1971-73.2/Hcwever, tha potentizl as evidenced by avarage

1/ In the case of wheat the halt in expacsicn of EYV a;

= 0 have been
related largely to failuze uatil recently tc davelcz 2 .

:¢ varieties

nd festilizer tc rainfed znd iyrization-water-sncsh 2rezs For rice
t was an inadequate package tcriirrigatec areas, gCSr Zrccessec |
quality of BYV, and the large crerium iSr boamati in Bakistan anc

in the Gulf impcorting ctuatsies.,
2/ The_ exzerience wasg, sqmewhat sijnilas earijer whep Celiazine coticn
- seed i3 intvcduced. Howavwer, :.0€ds 2nc tacx o1 1nsect anG
discase contz<l have created additicnal preblems [or cctton, The
result has been a dacline ia production fr<m a high of « millicn
bales in 1972 tc slightly over 2.5 millicn in 1975,


http:r._ill.cn

yields in <ther major countries growing these creps is 2-3 times
the current average yield in Pakistan. +.chisving yields cf this
magnitude in Pakistan will require 2 better designed and applied
package of improved technology, This includes nct caly irrigation,
but the right 2mcunt of water 2pplied uniformly on the field at the
right time, seed prcperly sown in a g9od seed bed, fertilizer
correctly placed, and gocd weed and pest control. Use cf the
entire package requires a degrea of technical kncwledge and in
Scme casas specialized equipment that most farmers dc not
possess, In genaral the research centers are not producing
information at an adequate rate but, more serious, infcrmation
available is only very slowly being extendad tc farmers. Cn-farm
scil testing is virtually non-existent, Poor tizndling and processing
¢f RRIrice has resulted in low quality and icw prices domeastically
and for exgert,

The IBRD has undar develcpment a maj)or project t0 improve
the extension services in irrigated areas. AID through its Rainfed
Agriculture Project is 2ssisting in extension of improved tachaclegy
in unirrigatad areas, including pilce activities aimed at making
extension mcre effectivel! It has 2 Water Management Prcject .
which will be carried cut in irrigated areas. However, togather these
Projects will cover only a very small part of Pakistan's crcp area.
The fertilizer distributcrs provida little technical guidance ¢n
fertilizar use. This needs to ke stagred up and soil testing
facilities made widely availakle thr2ugh the gcvernment services
and fertilizer distributers, Imprcvement and standasdizaticn of
soil analysis is cme cf tha activities rlanced for the AID-assisted
researchk prcject. Discussicns ara undarway cn acditicnal stegs
which might be taken tc.disser~inate infcrmatica, including using
cradit agencies t< firance fer .ilizar and small farm equiprment.

IV, Raeccmmendaticns for Imgrcovarment in Fartilizer Svstec

4 number of suggesticns J:: imzrovement in the Govarnaient's
capacity t= m<cnitcr and react to changas in Pakistan'a fartilizer

The latast required data ca fartilizar cfftake showad as “ver
100% increase in rabi seascn cfftcka between 1974 75 zad
1995 -76 ir Rawalzindi Divisica, ia mast at least attwibutakle
tc larza scala fiald demcastratizns in that araa.

LD—'
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situaticn should be consgidered ¢

A, Data z2nd Decision Making

1.

2.

3.

Qnly a small staff is available for assembling world-wide
data on fertilizer from a wide variety of sources, including
Pakistan Embassies abrcad, internaticnal firms, and

doncr agencies. Although performance in mcnitoring the
world fertilizer mzrket has in the past been 2s good as

could be expected with the erratic world conditions of

recent years, there remains an urgent need to strengthen
this capability. Therefore, it may be advisable for the GOP" to

asgigﬂ full-time Officer on Special Duty/Advisor to monitor world
fertilizer market and make timely, detailed reccmmendations

on schedules, sources and types of fertilizer purchased. He
would ccnsicer 21l relevant factors such as differentials

in shipping ¢oats and delivery times in making recommendations,
This individual should probably be locatad in the Ministry

of rgriculture and be in regular coatact with FDAS. He

should have sufficient experience and adequate staif to

effactively cary out his respcansibilities.

Curreont data are available on tctal fertilizer offtake, but
not cn use per acre for different crcps. Hence, it is difficult
to predict the effects of individual crcp policies on fertilizer
cfftake and the cffact cf fartilizer policieSfhroduction of
individual crops. It weuld be desirable to collect up=-to-date
information by periodic sampling of fertilizer rates per
acre by majcr crcps for use in making fertilizer cfftake

and crcp estimates, The Federal Ministry of Agriculture

is now planning tc ccllact such dztz, an acticn which has
alsc beon recommended by the SAgricultural Inquiry
Committee.

Informaticn cn tha stock pcsition and its ccmpcnents
(e.g. offtake, eseljvery, etc.) by distributors and areas
i3 currently availeble with the individual distributors



and provincial organizations. This information should be
supplied to the Ministry of Agriculture on a reqular basis
so as to help the Ministry's fertilizer staff avoid local
shortages and improve the efficiency with which existing
stocks are used.

B. Fertilizer Bagging

Non-uniformity in the weight of bags delivered to farmers is a
much discussed problem (A full discusaion is attached hereto in
:Annexure B).

Consequently, AID will require clear evidence, per section 5,
sub-section D1, before the next IFB is issued of concrate
steps toward satisfactory resolution of the bagging problem
on a long-term basis and an interim arrangement for adequately
standardizing and sewing bags when the first shipments arrive.

Available cost data clearly favor bulk importation over bagged
import of any part of the procurement.
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Imnlementation

A. Analysis of the Recipient's and AlD!'s

Administrative Arrangements
l. Recipient

For implemaentation of the project, prime policy
and implementation respoﬁsibility rests with the GOP's
Ministry of Agriculture (MOA). However, for procure-
ment actions other agencies like the Faderal Directorate
of Agricultural Supplies (FDAS), Food and Agriculture
Counselor in the Pakistan Embasay in Washington D, C.
and public and private distributors will all be involved, -

Based on natioral import plans (a3 discussed in
Part I, para D.l of the paper), the MOA will decide
when to issue Invitation for Bids and what delivery
schedules are desirable. The Ministry will authorize
the Food and Agriculture Counselor, in the Pakistan
Embassy iz Washingron to initiate procurement action
in consultation with AID/W. The MOA will also advise
thke FDAS, Karachi as to the allccation of the impoxted
fertilizer, as among provinces and public and private
secot distributcrs. The ability of the MOA toimplement
the project has already beea shown.

The FDAS is adequately staffed at Xarachi and acts
as a clearing and forwarding agent-of the MOA. Upon
arrival of the cargo at the Karachi port, the FDAS
arranges for unloading of the cargo from the vessels
under a stevedore contract. This agency, based cn the
information supplied by MOA, arranges for availability
of railway wagons and trucks for delivery cf the impo~ted
matexial from the Karachi port to the public and private
distributors' bulk warehouses. This agency haa been
successfully discharging its responsibilitics.



2. A.LD.

AID continues ta monilor the implementation of
the policias by the Government as stipulated in the
original and amendment No, 1 of the Loan Agreement.
Since it is expected that the Government of Pakistan
will be using its own frae foreign exchange forprocure-
ment of projact commodities and commodity- related
services prior to meeting the Conditions Precedent,

AID's disbursements will ba financing such procurements

through direct Letters of Commitment to a U. S. banking
institution or ta suppliers.

B. Procurement Proceduraes

As in the original and the T.Q. loans, fucnds from the
proposed loan will be available to finance the procurement and
of fertilizer and seeds. Such procurements will
be undertaken in accordance with AID Regulation [ procedurss
unless AID agrees to modification. Procurement documants,
such as IF 53, cvaluations, rccommendation for awards, and
contract and chartered party agreements, will ba subjact to
approval by AID prior to issuae.
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D. Conditdons, Covenants and Negotiating Status

1, Fertilizer Bagging

~ AlD-financed DAP fertilizer has been imported into
Pakistan in bulk form, with bagging of material carried out in
the port of Karachi. The unsatisfactory experience with the
bagging operation has caused serious problems for fertilizer
distributors and dealers tecause the non-standard weights of
the bags have met with strong farmer resistance, Yarmers,
accustomed to carefully weighed and sewn nitrogenous
fertilizer bags - bagging having taken place under controlled
circumstances at overseas or domestic factories - have
objected to phosphatic fertilizer when it has beer offered to
them in irregularly filled aad hand sewn bags, the product of
the Karachi port operation. o

Since 1972, AID has financed for Pakistan more than
500, 000 metric tons of DAP fertilizer, all of it brought to
Pakistan in bulk form and bagged in the port. Over the five
years there has been little or no improvement in the bagging
operation®, Shortcomings in the port system bagging, wastage
of loose material, non-standard bags, farmer dealer and
distributor complaints continue.

Foreign exchange costs of supplier-bagging and higher cost
bagged shipping charges are believed to be significant --
between four and seven million dollars on a current purchase of
valued at $37 million C&F. To realize such savings, the GOP
has continund to import bulk DAP and since the summer of 1976

*In telegram State 273161 of November 19, 1975 in response to a query
whether AID might finance supplier-bagged DAP fertilizer, it waa stated
that '-- AID mazinteins a policy of financing bagged fertilizer only to those
countries, where it is not possible for one reason cr another for the country
to receive fertilizer in bulk. Pakistan has in the past proven (its) carab ility
to bag fertilizer in Karachi port in approximate cuantities/time period
proposed for this procurement, i.e, [0G,000 M/Tons «mn skipmuect—period
covering 4 to 5 months, Therefore, in keeping with AID's aforementioned
policy - we cannot consider financing tagging costs of fertilizer procure-
ment of this magnitude without strong justification --'', In retrospect, the
statement that "Pakistan has in the past proven (it3) capability to tag
fertilizer in Karachi (cte.) i3 seen to be not correct. Baggirg of bulk
fertilizer in Karachi has been unsatisfactory irom the first (1572) AID
financing (See Audit Ruport 5-391-74-48, March 12, 1974 'Ferdlizer
Impor:s and Diatribution'.)



has sought AID advice in improving the Karachi port bagging operation.
(AID-GOP consultations are recounted in Annex B).

The GOP has recently informed AID of its decision, after consideration of
alternative arrangements, to purchase two (2) mobile bagging unit machines.
The machines, with a capacity of bagging 50 M.T. of fertilizer per hour, or
1,000 M.T. of product in a twenty hour day, will be moved alongside vessels
as they are docliad. Tarpaulin slings will lift the fertilizer out of the holds
of the ships and drop it into a hopper above the unit. The machines will
weigh and mechanically sew each bag. Systems of this type are already
installed in various ports around the world.,

IFB's for these bagging systems will have been isgued and bids were due
July 3l. Awards and subsequent purchase contract are expected momentarily.
Arrival of the machines is expected within six (6) months, hopefully somewhat
Sooner so as to be ready for the earliest expected arrival of bulk DAP ferti-
lizer. Pakistan's own foreign exchange has been earmarked for the machinery
purchase. The GOP estimates that the cost of a single bagging machine will
be about $90,000. '

Consgequently, the following approval schedule is proposed which links
satisfactory improvement of fertilizer bagging to preliminary stages in
the AID project approval process such that an early resolution of the port
bagging problems will not jeopardize the timely arrival of AID financed
phosphatic fertilizer; )

A. Loan authorization is contingent upon submission by the GOP
of bagging equipment specifications acceptable to AID and sub-
sequent issuance of a bagging equipment IFB.

B. Loan authorization will contain condition requiring that Loan
Agreement signing be contingent upon the award of a bagging equip-
ment contract at which point fertilizer IFB's may be issued.

C. Loan disbursement is contingent upon the installation and
operation of the acceptable bagging system., AID will not

finance any fertilizer shipments off loaded prior to installation
of the new system, except for emergency procurement,

2, Data Collection and Analysis

Part IIJ C. of this Paper describes the actions taken by the GOP to
strengthen its ability to collect data on supply and demand indicators.

In a letter dated January 24, 1977 from the Secretary of Pakistan's
Economic Affairs Division to the AID Mission Director, following the
signing of the second Agriculture Inputs loan tranche, the GOP informed
AID;:
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"The Ministry of Food and Agriculture is acting to strengthen its
capability to plan, execute and monitor various fertilizer activities.
A Joint Secretary in the Ministry has now been assigned, on a full-
time basis, to analysis of fertilizer data and making recommendations
for Government action. This officer will also implement major
actions and his supporting staff will be substantially increased."

Pursuant to the needs for additional data collection and analysis,
explained in IIXI C, the loan agreement amendment will contain a condition

precedent to the effect that
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"Evidence that the Ministry of Agriculture's Joint
Secretary (Agriculture Inputs), has been provided
with additional staff to carry out analytical tasks -
frimunie associated with fertilizer program management,
., for example, supply and demand data evaluation and

fas.7ete-” C.projections, monitoring of imports, world merket ‘v
~ e ":"l- - EE - c ! e [ s . .
veewee o+ - prices and trends, recommendations on timing for-.
“7es purchases. M Col e e Lmoal g utesibd
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3. Geneizal Farmer Survey

‘ L . o . e i aw O
e 'Smey ffhdiug’ and pohcy implichtions are summarized
*-vin part IOI." F. of thia Paper. | As notad,. the survey's results
-RLivsuggest strangthening of information aysteres, additional credit
r:-x:':i,'.:if'.g “for small fa.rmaril.v vfurther: expans idn of fertilizer distribution
- ‘networks and other actions. '

' T2

In the April’ 1, 1975 letter to AID from the GOP, applying
for $100 million of Agricultural Inputs financing,. it was noted:
Y Eh T T make the fulfillment.of thase- targets.possible, the
" Government will or has already taken 2.cumber of .
steps. Crop and production input price rclationships
are beiag raviewed regularly and adjustments made as
necessary to insure that use of production increasing
inputs such as fertilizer, impraved seed,. and pesti-
. . cides is increased at sufficient ratas to maet crop
... . ‘targats.. Measures are being taken to expand the amount
""" and efficiency in use of irrigation water. ‘Already the
Government has taken steps to assure that excess _
fortilizer stocks that existed at the ead of 1974 at_. ...
private sactor are being cleared at an adeguate rate. .
The Government will maka phosphate and potash - " **
. fertilizer available alongwith nitioganous fartilizer at -~ -
~all points. . To enable new organizations, coastructirg *-°
new fertilizer plants to develop marketing experience - -
in advance of their plants coming into production, the " = -
Government intends to make imported fertilizer avail- '
able to them on at least the same basis as to other
distributors. The Government is reviawing its pro-
cedures for allocating fertilizer armoug the proviaces
SO as to avoid simultaneous shortages or surpluses
among the different geographic regiona of the country.
It is expanding the credit availability for'purchase of
fortilizer and other production increasing inputs,"
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These:stateaments: were 'conﬁrmgd‘ in“Section..

| I
tatement of: Agriculty Polic: IRASSIRES T =) st shF £
Stat fof iltaral Policy of th e ariginal loan agreement
Snemrenansnn TIL UL UL Tnanddisl DAV Do0al U0t .

bas nAID:wAlL: ‘qast,:a?él Coﬁd‘i{:’fgn ap’re-cege‘;xt to.disbursement:
to-imiplement: Se étidn 5. 1po1icias’ The' Horrower will be asked to
indicate in the response, the relationship of Policy actions to Survey
Iﬂﬂ\lltﬂ. ' '. "

— .. has
vovgne wsraist [susnsd £

AID will also Propose a formal meeting o federal and
>o-provincialigdvernment'agricultire and other ‘officials to review

-

Lthe AIDSNFC' Géderdl°Marrer Sufvey. At the meeting, dacisions

-

1ibswouldibe madvé'n' iﬁﬁléﬁi&hfﬁi_ﬁbﬁf{qkﬁﬁ_f@é’y‘ regults, Thess decisions
coismduld:be reported to® ATD Frier td ‘dignatire of the agreemant.
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As a condition precedent, AID will expect
vaivigcs (10D oy rotl UIA of zodst cves [l ;xgg,-.-. i3 al

ibsloa zs'"Evidencerthat the'' Goveran 'J:dﬁtwﬁafs 3035
for review of the results of the 'studx, and ,,_sie,yﬁalolvment of
i1 ! vecommendations; Inc1ddig. if sppropriats,” addirional
to da&:mllocthobuﬁ’iﬂiryéﬁn;o 1w dnbcmaisvod

2gidenciislct svitq Jugni noidoubdorqg bas qord .eqsle
' A covenant will requre that .

~ejlfi~e NQOLR 'zo}‘ '
tablished a schedule

""The Borrower shall review the AID -National

Fertilizer C.orpora%tau General Farmer Survey and
other relevant data /based upon the results of that review,
implement appropriate policy modifications'',

4. Negotiating Status

The loaa will be obligated by a second amendnient to the loan
agreement dated Macch G, 1976, Although the p.ecise wording of
the conditions p.ecedent and covenants discussed above has not
beea ﬁrmly agreed, the Government is generally agreeable to these -
and we anticipate no nsgotiating difficulties.
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ANNEX A

A.I.D, Froject No. 391-4041
A.1.D. Loan No. 391-T-166

LOAN AUTHORIZATICN ANMENDMENT

Provided from: Food and Nutrition
(Pakistan : Agricultural Inputs)

Fursuant to the authority vested in the Administrator, Agency for
International Development ("A,1.D."), by the Foreign Assistance Aect
of 1961, as amended, (the ''"Act") and the Delegations of Authority
issued thereunder, I hereby authorize, pursuant ta Fartl, Chapter I,
Section 103 and Chapter 2, Title I, the Development Loan Fund, an
amendment of the loan authcrization for Agricultural Inputs dated
Decemter 31, 1975, as amended September 21, 1976 to increase the

loan to the Government of Pakistan (''the Borrowar'), in an amcunt

of Thirty-Five M.illion United States Dollars {735, 000,000) for a total
not to exceed' One Hundred Million United Statas Dollars ($100, 000, 000).

1. Other Tarms and Conditions

A. Faragraph 2.A. (2) of the loan authorizaticn dated December
31, 1975 is hereby deleted - .d the following substituted in
lieu thereof: ’

‘'"With the excepticn of the procurement cf phosphate
fertilizer, goods 2nd services financed undar the lcan
shall have their scurce and crigin in countries
included in A.I.D. Geographic Ccde 941. Fhoschate
fertilizer prccurement shall be restricted ta United
States source and origin,"

B, Zxcept 23 amended hareby, szid lo2n authorization shall
remain in full force and effect.

Administrater

Date



ANNEX B

- Fertilizer Bagging at Karachi Port

Background

Manual bagging in the Karachi port continues toc be a seriocus
preblem in bulk fertilizer shipment because of Iack of both standard-
ization and machine sewing. Bulk shipment of fertilizer with port
 bagging continues to present serious problems in the distributica "
system. Farmers and dealers regularly complain of underweight -
bags or adulterated DAP bags received from the port. Cne major
distributor has recently expressed reluctance to accept unweighed
Yags of fertilizer and is considering discontinuing handling of DAP.
There is apparently little quality control over the present manual
bagging operations in the ship's holds and the amount of fertilizer
loaded into bags is largely judgemental on the part cf the individual
filling-crew members. Hand sewn bags are more susceptible to
apillage and t> adulteration between ship and f2rm, and dezlers
and farmers are naturzlly suspicious of bags which are not machine |
sewn,. Standardizaticn and machine sewing are difficult to carry
out after the fertilizer leaves the port because facilities upcountry
fcr weighing 2nd sewing 2re generally nat 2ccessible to distributors.

While the Government ultimaztely assumes the financial cost
of the gratuitous fertilizar provided in overweight bags, the
farmer faces the loss frcm underweight bags or adulterztion in
the bags he buys. Recently those dealers and distributors selling
underweight bags have been subject to penalty, thereby shifting
more of the risk and losses to distributcrs. The extent of farmer
dissatisfacticn with DAP bagged at Karachi port was nct conclusively
assessed by the Naticnzl Fertilizer Corporaticn (NFC) Farmer
Survey. Farmers' charges cf underweight cr 2dulterated bags
(with sand or low ccst fertilizar such as nitzephos) could te based
largely on unfounded ccncern on the part of buvers thzt poorly
stitched bags have been tampered with. Even if this is true it is
a serious problem, for such lcss-of farmer confidence cculd result
in reduction in the use cf DAP and consequently inhibit the desired
increase in the use of phosphatic fertilizer. It was these ccnceras
which precipitated the conditions precedent to the secord lo2n tranche
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related tc bagging procedures.,

The Federzl Directorate of Agricultural Supplies (FDAS) reports
that it has been routinely sampling 5 to 10 mrcent <f the hand-filled
bags for weight accuracy. The sampled bags are not standardized.
Inatead the FDAS informs the bagging conractor cf the results and
the ccntractor is expected to tall his workers to adjust the amount
as approprizte. The situation was furthe r complicated recently whan
the railroad administraticn tempcrarily refused to permit weighing
of loaded freight wagons prior to leaving for provincial distribution,
citing the impact on port congesticn of the extrs time invclved in
weighing. We have been told that weighing has been resumed.

AID ha2s suggestad tc the GCF that one methed of prcmoting
greztar contracior ccncern for weight standards is to require
bagging centractors to re-bag any fertilizer consignment in which
3 random sample does nct £11 within predetermined weight limits
around the desired weight.l/ The GOF has not formrelly respondad
tc this proposal, but has expressed ccacarn aver delays this

would cause in unlcading, The Gcvernment has ccnsistently
maintained that a general inability to impose and enforce stringent

work standards cn the pori labor unicn crews inhibits any significant
imprcvement in the qualiy of the manual bagging in the hold.
American specizlists who have observed the port have not disputed
this,

The GCP has undartaken several actions to identify and test
pctentially more effective bagping alternatives. In December, 1976
the GCP attempted tc reduce spillage lcsses through hand-stitched
bag seams and discouragz fertilizer adulteratizn enroute tc the farmer
by giving the stitching crews hand-held sewing machines supplied by
the Government of Norway. Howaver, the mackines were regcrtedly
tco heavy for the crews to hcld for extanded pericds of time. Further,
snapped ncedles aand broken thread served to slow the process to a
rate below that of = fully m=nual cperztion.

In September, 1976, the GCP requasted AID assistance in
reccrditicning a mcdular bagging machine financad in 1971 with
AID grant funds. The machine had been provided in 2n earlier
effcrt tc re-bag broker baga 2nd loose fortilizar 2t the Karachi
port; hcwever, the equipment was empleyed conly speradically

Y4 See FP amendment for Seccnd Tranche, p. 19,
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and its use was discontinyed in 1973. Ia October, under 2n AID
contract, the president of the manufacturing firm vigited Fakistan,
viewed the machine, and preoposed that an engineer be sent to '
Pakistan alcng with parts to u ndertake the necessary repairs. It
was felt, however, that the foreign exchange ¢ost would be too
high, and it was decided to have the machine repaired lceally.
The Government subsequently arranged focr the ESSO Fakistan
Fertilizer Company in the Sind Province tc refit the machine
and test it at the Karachi Port,

In January, 1977 the GCP submitted 2 plan for evaluating and,
" if feasible, undertaking machine dockside bagging designed to
satiafy the ccnditions precedent requirements of the T,Q. loan.
Central to the Government's plan was the tcst operation of the
refurbished mcdulzr bagging machine. The test, however,
prcved incenclusive, E3SO techricians reported in early
February that the maching was not suffieiently sturdy for ccatinucus
heavy .duty operaticn. In 2dditicn the unit was relatively slow,
producing cnly three to fcur bags per minute, and the weighing
mechanism was diffigult tc adjust accurataly. Fneumatic cffloading
equipment was algo investigated at this time but was determined

to be unsuitable fcr fertilizer handling,

In early Decgnber, 3 transportation eccnomist under AID
centract evaluated bulk fertilize= handling procedures at Karachi
port. The contraetor suggested 2 twa-stage handling process
ucder whick the fertilizer would be hand bagged in the ghips’
holds and then ghuttled to 2 wareicuse cutside the pcrt where
the bags wculd be reweighed and standardizad 2s necessary.

. After further discussicns in Fetruary and March 1977
the GCF agreed to investigate machine bagging >lternatives
based upcn the assumpticn that the quality cf port hand b_ggmg
cculd nct ke reasonably contrclled, Under these cpticns
fertilizer would either be trucked to » separate warehcuse for
mechznized bagging cr be mechanically bagged dceckside using
pertable units. A preliminary description cf the opticns fcllews.



Unloading

Regardless - of the type or location of the bagging equipment
Selectad, fertilizer would be bulk unloaded from the ships' holds
using either a clam shell g=ab or tarpaulin - covered wire
mesh sling. The mesh sling appears preferable to the clam shell.

The sling, which utilizes hand filling, would cause minimal labor
displacement. Unlike the clam shell grab, it would not require
modification of existing cranes, and it is uncomplicated to produce,
operate, and store. Because of its lighter weight a sling can probably
take larger amounts of fectilizer each trip than a grab and thus unload
faster. o

Alternative Bagping Arrangements

Dockside bagging requires sturdy portuble machines capable of
processing at least 25 tcns per hour (500 tons per machine per 20
bour multi-skift day). Eight machines plus an auxiliary unit would be
necessary to effectively unload two ships (¢ holds each) simultaneously
during peak periads. Under this process, fertilizer would be emptied
from clam shells or slings directly into a ten tcn machine hopper for
bagging; the bagged fertilizer wculd then be loaded into rail cars for
inland transportation. Since no single port berth can be allocated
solely for fertilizer off-loading, the bagging equipment specifications
would have to be such that the machires could withstand repeated
relocation as well as sustained operation. A National Fertilizer
Corporation (NFC) engineer had reservations as to the tachnical
feasibility of such bagging machines.

A critical weakness cf the system s its propensity to create
port bottlenecks, particularly if cne or more machines malfunction.
There is also some concern as to whether there is sufficient working
space ketween the dock and railroad lines to allow safe operation
of the machines and cranes. Finally, unprotected machines on the
dock would be exposed to damage frcm weather, iccident cor
vandalism,

Under the enclosed (warehcuse) bagging system, fertilizer
would be emptied from clam shells or slings directly into dump
trucks and shuttled ‘o0 a warehouse. At the warehouse the fertilizer
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would be dumped into a receiving hopper, carried by rubber conveyer
or other elevating device to an overhead hopper (or hoppers) and fed
into four bagging machines. A warehouse with bulk storage facilities
to absorb overflows and space for four bagging machines with an
aggrugate capacity of 3,000 tons pes day should bave sufficient
capability to process fertilizer unloaded from two ships at a

peak rate of 4,000 tons per day.

The warehouse bagging altarnative provides considerable
shipping flexibility. Eagged fertilizer can be moved directly to
railroad cars for national distriution, transported by trucks for
local use, or stored temporarily in the warehouse. It is expected
that many of the bagging machine compenents (e.g. hopgers and .
elevators) could be manufactured in Pakistan. The bagging, weighing,
and sewing mechanism would have to be imported. This method
might require a substantial investment in dump trucks to shuttle
the fertilizer from ship to warehouse: however, the possibility of
using idle trucks from the Tarbela Dam Froject will be explored.
This option cffers the passibility of an interim improvement over
current hand bagging methods by standardizing and sewing in the
warehouse vatil the machines arrive. The NFC engineer prefers
this approach and, in fact, NFC has been successfully using two
raachines of the type proposed for bagging domestically produced
fertilizer. NFC engineers are developing detailed designs for the
bagging operation, incluiing machine specifications. :

A thizd altarnative wculd be to ccntinue to bag in the bold,
taking the bags out by truck or rail to cne or several warehouse
standardization points where they would be standardized by hand
under adequate supervision and machine sewn. The possibility of
this as an interim measure pending arrival of bagging machines
i3 being examined. The GCF might contract with present large
manu‘actu rers /distributors to do standardizing o> carry out the
operation in the por: warehcuse where it ultimately plans to put
machines.

Bulk versus BEagred Fertilizes

The potential 1977 foreign sxchange savings accruing to
Pakistan by purchasing DAP fertilizer in bulk rather than bagged
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form is estimated at $20 per ton cr a total of about $4 million for

the remainder of CY 1977. The incremental local curreacy cost of
manually bagging fertilizer in Xarachi port is approximately $2 per
ton. Imported equipment for a mechanized bagging system financed
by AID with loan furds is expected to cost less than $500, 000.
Consequently, consistent with AID policy applied to the initial

and second tranche of the Agricultural Inputs Loan, if the differential
between bagged and bulk fertilizer remains substantial, it is proposed
that DAP fertilizer from the U,S. will be eligible for financing under
the FY 1977 tranche only if imported in bulk. Evidence of concrete
steps taken by the GOP to implement cne of the above described .- .-
bagging systems or other satisfactory resolution of the fortilizer
bagging problem will be a prerequisite to signature of the third
tranche of the loan. : ' ‘



ANNEX C

Summary Report for the First Phase of A Study of Fertilizer
Diatritution and Use in Fakistan

I. Introduction

This paper summarizes scme major findings of the first pha.se
of 2 study of fertilizer distribution in Fakistan jointly sponsored by
AID and the National Fertilizer Corporation of Fakistan. The report
deals with the results of 2 nationzl sample survey of farmers (The
Genarzl Farmer Survey) carried out during M 2xch and April, 1976.
Subsequent reports will be prepared covering surveys of (2) fartilizer.
dealers and (b) representztives of banks, 2s well 2s 2 mcre in-depth .
study of farmers which utilized anthropological approaches to data
collection and analysis. :

The objectivas of tha study have been to 1) provide baseline
data necessary to permit measurement of changes in selactad
characteristics of the fertilizer distribution system and fertilizer
use, b) identify social, eccncmic, and pbysicalfectcs affocting
fertilizer use, and c) praovide 2 factuzl basis for evaluaticn of policy
- alternatives open tc the Government of Pakistan to increase access
tc 2nd use cf fertilizer by different farmer groups.

The study is the cutgrcwth of negctizticns tetween the Governments
of the United States and Pakistan which culirnated in 2 lcan agreemaeant
(the first cf a series) signed in M.2arch 9, 1976 which financed the import
intc Pakistan cf 2gricultural inputs, primoarily phosphatic fertilizer.

The Geovernment cf Pakistan hed recently made majcr changes in its
pclicies geverning fertilizer use and distributicn. These included 2a)
increasing marketing margins for fertilizer distributers, b) permitting
essentially unlimited licensing of private dealars, c) remcving geograghic
rastricticns cn fertilizer marketing by prcducers, d) prcviding for
distribution cf impcrted phosphatic fertilizers through privata 23 well

as public distributors ard Jdealers, =nd e) changing crcp-fertilizer

price relationships tc increase farmer profit incentives to use fortilizer,
These measures were 2 m2jor factor in the recerct significant increases
in fertilizer cfftake, ind the ccrresponding bumper wheat harvest

of 1975-76 and anticipated large 1976-77 harvest.

While these davelcpmenta have been encouraging, there romains
censiderable potential for beosting crcp production through wider
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application of improved agricultural technologies. Foremost is the
potential arising from use cf moye adequate 2nd better balanced
amounts of chemical fertilizer.l! Research cocnducted in several
countries suggests that fertilizer provides more rapid, quicker,
and greater increases in yield 2t less cost per acre than any cther
agricultural input, especizlly as in Fakistan where high yielding
varieties are widely avsilable. Hence this provides an effective
and efficient way to miove quickly toward food self-sufficiency. 2

Identification of factors which act as barriers to adopticn and
increased use of fertilizers by farmers (and particulariy “small"
or low-income farmers) is therefore of critical importance to a
nation such as Pakistan which his aestablished goals of self-
sufficiency in foodgrain production and an improved standard

of living for its rural populaticn. These studies are intended to

do this, while 2130 providing 2 benchmark for msasuring progress
under the project. .

1. S2mpling M.ethods

The sampling {rame for tke Cenerzl Farmer Survey was
designed to meet the dual purpcse of providing baseline data and
diagnostic insights. A multi-stage sampling technique w23 used
to select study arezs (tehsils in the Ncrthwest Frontier Province
acd Punjab, talukas in Sind), villages within these ares , ard
respondents within these villages,

Fifteen study arexs (3 tehsils in NWFF, 7 tohsils in Funjab,
and 5 talukas in Sind) correspcnding to about a 10 percent sample of
these administrative units in the three provinces werc selected
randomly z2fter stratification for crcpping pattern and availability
of irrigation water. These twe stratificsticn varizbles werae used
because of their strong thecreticzl associxtion with fertilizer uae.

1 It should be noted that the term "fertilizer'' 23 uased in this report
refers only to manufzctured fertilizera such 23 ures ind DAP,

Our original intont 2had bean to study farmers' use of farmyard manure
a3 well as meanutactured fertilizer, including estimation of

quantities of f2rmy2rd manure rpplied to major cropa and inzalysia

of substituticn relaticnahips between farmy=rd m=nure ind manu=
f=cturcd fertilizers. Unfcrtunately, groblems cf measurement

arising from auch factcrs as the heterogenocus physical preperties

of manurc :nd difkirences in the size of containers usud to trinsport
manu=-o to the field (bullock carts, dconkey baga, ste.) made this
impossible.

2/  Seo for axample E.C. Hexdy, et. 1l: Roots ~f the Farm Probleom
(Icwa Stite University), 1965, and T. W. Aller et.3l., : Focd and
Fortilizor: The Road t» Sulf-Sufficloncy {Shakpur Chemical
Ce., Ltd., Tehran, Iran), 1957.
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Data for percentages of cultivated area {rrigated and under individual
crops ware obtainel from the Agricultural Census of 1972. The fiteen
study areas salected represent nine major cropping patterns and 11
irrigatad and 4 rainfeld (barani) tehsily #alukas),

Six villages per stuly 2rea or 90 villages in 211 were selected
randomly after stratificaticn within the tehsil or study area for
distance of the village from, 2nd ea2se of access to, the tehsil/ (taluka)
headquacstars. Ease of acceds was mez2sured in terms cf the percentage
of tetal distance made up by metalled (paccea) road and unmetalled
(kacchz2) road or track. The purpose cf stratifying thae sample villages
in this manner was tc attempt tc ficilitate testing of the hypothasis
that access ta =2 market center cffering 3 variety cf services and
supplying agricultural inputs including credit and fertilizar influences
fxrmers' us~ of fertilizer. Threz pairs cf villagas (2) nezr, (b) at ’
an intermediate distaznce, 2nd (¢) f2r from the markat center,
resgectively, were salected with the help of mzps and on-site
inspacticn. Inscfir a3 possible cach pair was made up of cne village
linked to the market center primarily by pacca road and cne primarily
by kacch2x road. No village was selected within two miles of the city
limits cf the tehsil/(taluka) headquarters or within four miles cf the city
limits cf 2 tehsil -cum - district headquarters in crder tc 2void selecting
villagas a.ty*xc'.-.l cf the study area in terms cf crcpping pattern,
fertilizer use, and cther characteriatics.

Approximaztely 10 farmers per village cr 900 in all were selectad
23 respsndants. Ezxced on tehsil-wise data from the Agricultural Census
of 1972 chowing the distributicn cf farms by size and tenurial class,
a qucta was establishel fcr each f2arm size-tenure clzss in a given
tehsil cr t2luka befzre the interviewars went to the field. The
" distributicn of the samgle w23 maile roughly preoporticazl to the
distributicn reportcd in the census. The interviewers were instructed
to cbtain p2mmac of farmers in the village from 2 villzge laader or
kay infcrmant. At least three times 23 many namesg were to ke
recorded fcr = giver farm size-tanure clzas 13 required for a given
village 2nd names randcmly selected from the lists., While it wculd have
bean lasir:ble tz Iirzw a comglataly randem atratified sample, this
wculd have required 2 cansus cf 211 hcuseholds in the village, 2n
appreich which was act judge foasible due to tima and financizl
congtrzinta. The procedure alertad was expacted to eliminata mest
~f the bias reculting frcm intsrviewing ozch cf 3 small number cf
resgondents named by the villago hezdman, 2 ccmmen practice in
curvey rsseaxrch in Fakiatan,
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III, Presentzticn and Analysis of Baseline Dats -

Crcss-secticnal data were collected for 2 number of characteristics
related to farmers' use cf 2nd access tc fertilizer. Key questions to
be mswered were : :

1. What percentage of farmers use fertilizer? How dees this -
vary by crop, farm size, tenurial class, 2nd access to
irrigaticn? '

2. How much 2nd what kinds of fertilizers dc farmers who
use fertilizer 2pply to major crops? How 2o these
characteristics vary by farm su.e, tenurul claas, and

" access to lrnca.txﬂn?

3. What ch...nges have occurred in the propcrticn of farmers
: using fertilizer, as classified by farm size ..nl tenurial
class? : S

4, How dc farmers using fertilizer finznce their fertilizar purchases?
Wh=t sources cf credit 1o they have, 2nd what is the relative .
importance of sach? How 3o these charactaristics v:.ry by '
farm size, tenurizl cla.ss, 2nd region? S

5. 'What acurces cf infzrmaticn abcut fertilizer dc fertilizer -
users utilize and wh2t is the relative importance cf each?

6. What are fertilizer users' attituias toward (2) ccnvenience
cf access tc fertilizar cutlets and (b) the performance cf the
distributicn system in supplying fertilizer tyres desired
at the time required 2nd in prsviding bags of fair weight? -

7. What reascns do farmers not using femll-ar give for nct using
the input? What is the relative impertance <f each in
irrigatel and barz=ni regicns?

Responses tc these questicns are provided in the fcllcwing
discussicn through tabular presentaticn cf the data 2nd, fcr some
characteristics, 2lso with the 2id cf statistical 2nalysis. Statisticzal
tccls (described below) were useld to test hypctheses that therzs was
no significant difference 2mcng varicus regions, crogs, farm
3ize categories, and tenurial classes irn incidence cf fertilizer use
and average fertilizer applicaticn rates.
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Incidence of Fertilizer Use

Table I shows the nu:nber and percentaga of smﬂle farmers
using and not using scme fertilizer luring the 1975-76 crcp year.
Applicaticn of the chi-square test of difference of sample proportions
revezls that as of 1975-76, there was no significant difference among
either farm size categories or tenurial classes in the parcentage of |
farmers using some fertilizer within predominantly irrigated 2nd
mainly rainfed (barani) ueas.fl However, there was a significant
difference tetween ir: irrigated and barani areas in the percentage cf
farmers using fertilizer (80% versus 45%). The lifference is actually
undarstatel because scme farmers not using fertilizer in “irrigated'
areas cperatel under non-irrigated conditicns, whiia scme farmers.
using fertilizer in ncn-irrigatel areas had access ts irrigaticn water.
In the "barani" areas, for exampla, 31% of farmers using f.arﬂhzar .
irrig:ted at least pa.rt of the b.nd. they fertihzei c

The fact that within areas stratihed for e.vail..bxuty of irng:ﬂon
water there was little difference in the fercentzge of farm operators.
.who were fertilizer users among farms of different sizes and oper:'.ted
under various tenurial arrangements has sgecial significance. It
- appears that small farmars and tenants -- those formes that AID is
particularly concernel use the inputs it finances ~-- have now a.dopte:l
fertilizer toc zbout the same extent as other firmers, Hewevar, in -
evaluating farmers' access to fertilizer it is ot enough tc maks v
ccmparisons of ''use’ and "nonuse' alcne since in practical tarms the
potential for increasing yielis 2nl farm income degends upcn. the
quantity aud nutrient balance of fertilizer applied, as well as upcn
other factcrs. Quantities anl types of fertilizers aprlied by samgple
farmers to majcr crops are discussed telow. o

The sharp differenca in the inci ence cf fartilizer use amcng 211
farmer groups between mainly irrigated =nd primarily barani areas indices

1/ The term "significant difference’ 23 used {n this paper refers

to a difference between two or more statistics (such as samgle
proportions cr means) which has at least 2 90 perceat nrobability
of not teing due to chance,
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and Not Using Fertilizer

Users
No. T

Irrigated Aieas:All 514 79.6

Farm Size(Acres)

- 1=-5 137 79.2 -
6-12 202 78.6 ..
13-25 2L 79.1
25 and above - 54 85.7T

Tenurial Class
Cwner 165 79.3

Cwner-cum-Tart 98 79.0
Tenant

251 " 79.9

Rainfed Areas:All 107 45, 3_

Farm Size(Acres)

6-12 29 43.9

1325 9 45.0

26 and above 5 &5.4
Tenurial Class

Owner ‘7T 49,0

Cwner-cum-Taxct 21 -  38.9

Tenant

9 36.0

Number and Percentage cf Farmers Using

Ncn - Users

No. %
132 20.4
36 . 20.8

455 214

3 14.3
43 20.7

. 26 2L0

63 20.1
129 . 54,7
75  54.0
37 56.1
n  s5.0

6 . 54.6
80 - 51.0
33 6L1

Table 1

: Sta.nd;zrd Error

of Proportion

.6

B wao

P
w3 oo

o o o ’
oo
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clearly that farmers' adogption of fertilizer is influenced by the
availability of adequate and dependable supplies of irrigation
water. THS8 probably reflacts primarily difference in risk
Ferception and resource ccnstraints. Although not found
statistically sigrnificant , tha ccasiderably lower percentage

Qf full or part tenants compared with full owners who used
fertilizer suggests 2n interaction of risk anl rescurce limitation
in rainfed areas. More will be 'said about this under the section
cf the rerort dealing with multivariate anzlysis of the data,

Ancther questicn cf interest is the incilence cof use of nitrogenocus
and phosphatic fertilizers on mijor crops. Table II shows the .
Fercentage of samgle farmers growing wheat, rice, and cstton who
reported applying nitrogencus (N) and phosgphatic (F) fertilizers
' to these crops. As in Table I farmers are classified by farm size,
tenurizl class and area (irrigated versus rainfed).

The chi-square test was used to test the hypothases that the
differences in the properticns of samgle farmes applying nitrogen.
and rhesphate between Crofps, 2reas, farm size categcories, and
tenure classes could be exglained by chance.

- The results cf the analysis indicate first that there was no
significant difference amcng farm size and tenure groups with
resrect to percentages of farme ra applying nitrogencus fertilizers
tc each of whezt, rice, anl cction during the period covered by the
survey. This is ccnsistent with the result repcrted earlier that
frrm size xnil type ~f tenurial arrangement was not associated with
usde (or ncn-use) cf scme fertilizer on at le2st cne crcy during the
1975-76 crcp year,

Jeconi, significant differences among farm sizc and tanure groups
with restect tc percentages of farmers apeplying phosghatic fertilizers
to each cf the three crogps were found only fcr the follcwing cases:

1) There wzs a significant lifference in the prcgertion of farmers in
different size categories using phosgphates cn cottcn and barani wheat;
an= 2) the percentage ¢f ownar Opcsaters aprlying rhesphates to
irrigated wheat and cctton was significantly higher thnn for other
tenurizl classes. With regari to 1) "there is no clezr trend in thas
Fercentige cf farmers using thcsghates on irrigated whaat ameng



Perceatage of Farmers A

(P) Fertilizer to Wheat, Rice and Cotton 1/

Table 1T

pplying Nitrogenous (N) and Phosphatic

(Standard Errors of Propertions in Parentheses)

b Wheat Rice Cotton
- N B N E N_ B
Irrigated Areas: A1l
Farm Size (Acres) 78 s%¢ 30 63 . 17 78 2L
(1.8) (2.0) (2.9) (2. 3) (2.4) (2.4)
1-5 73 76 27 65 1T 72 20
: . (3. 6) (3.8) (5.9) (4.7) (6_.1) (5.4)
6.12 257 75 30 60 19 81 2Z
' " (3.0) (3.2) (4.5) (3. 6) (3.6) (3.8)
13-25 <381 28 64 . 12 73 L 14
‘ (3.4) (3.9) (5.9) (4.0) (4. 8) (3. 8)
26 and above 63 92 43 7 17 91 . 39
" (3.9) (7.1) | (9. 3) (7.7) (5.0) _(8,5)
Tenurial Class . _
Cwner 0% 81 38 63 16 78 34
n (3.0) 3.7 (5.2) (4.0) (4. 3) (4.9)
C'wner-cum-Tenzn# 80 28 65 14 79 18
(3.8) (4.3) (6.8) " (5.0) (5. 4) (5.1)
Tenant 34 76 26 62 18 78 15
, (Z2.7) (2.8) (4.1) (3.2) (3.5) (3.0)
Balefo® Areas: AL19629 3 . |
Farm Size (Acres) (3.2) (1.2)
1-5 139 29 0
. (4. 7) NA
6-12 ¢t 28 0
(5.9) NA
13.25 3> 23 12
' (8.3) (6. 4)
26 and above 37 11
n (11, 1) (7.2)
T enurial Class
Cwner I<? 33 3
T (4.3) (1. 6)
Owner-cum-T enantSy21 1
(5.4) (1. 3)
Tenant 2526 4
' (9.1) (4.1)

1/ Farmers who applied compaund festilizers such as DAP and
Nitrophos are credited with having applied both N and P to the

crop,
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farm size categories, so it is difficult to explain why the variations
cccur, Among growers of barani wheat, however, there appears to be
a greater tendency for operators of large holdings to apply phosphates
than those farming smazll heldings. This suggests that small farmers
and tenants are less willing and able to take risks with new technolagy,
until they see it proven on farms of their more affluent neighbcrs,
There are other passible explanations, of course, including the
possibility that owners and larger farmers used N first and conse-
quently have first encountered phosphate deficiencies. B

Third, only 2 low percentage of sample farmers had used any
phosphatic fertilizer cn each of wheat, rice, and coton. Just5 of the
. 198 farmers who grew barani wheat (2.5 percent) reported using 2ny
phosphates. The highest percentage of farmers using phosrhates was
found for irrigated wheat, and that was only 30 percent of those who
grew the crop. Cn the other hand, this is a substantially higher
percentage than the 7 percent of dwarf wheat farmers who reported
using phoslpha.tes in a 1969-70 study carried out in the Multan District
of Eunj.-.b.../ Thus, while the percentage of farmers using phosphates
remains low, it =ppears to have increased severzl fold, at least for
irrigated wheat, during the 1969-70 to 1975-76 pericd. With the much
more rapid increisae in sales of F than N from 1975 to 1977, we would
hypothesize that the 1978 survey will show another large jump in the
percentage of farmers using phosphate. ’

Fourth, the parcentzge of farmers using some fertilizer cn rice
was significantly lowar than for irrigated wheat and cotten. The lower
percentage of rice planted to HYV may be an explanation. Additicnal
analysis will be neededl to explore the reasons.

Finally, the percentzge of farmor3s applying both nitrcgenous and
phosphatic fertilizer to whaat grown under barani conditicns was signific
antly lower than the percentage cof those grcwing irrigated wheat.

1/  Max K. Lewdermilk, Diffasicn of Dwarf Whaat Froduction
Technolcpy in Fakiatan's Punjzb, Summary Report (Cornell
University Press), April, 1972, P.39.
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Fertilizer Application Rates for Di;ferent Crcps

Table II provides 2 crop-wise comparison of application rates of
nitrogen and phosphate by sample farmers using some fertilizer.
Data are provided for wheat, rice, and cottocn. As before, farmers
are classified by farm size, tenurial class, and area (xrriga.te:l
versus rzlufe.x).

-+ t-test of difference of means was used to test the hypotheses:
that the liffereances in mean aprlication rates of nitrogen and -
phesphate between crops, areas, farm size categories, and tenurial
classes coull be explained by chance, i.¢c, werc not st'ﬂstrcally signi.ﬁ.ca.nt
Rcaults of the wnalysis are as fallcws:

L. Crowers of irrigated wheat and cotton applied sxgnifica.ntly
more nitrogen per acre than rice growers.=L

2, Growe rs of irrigated wheat used significantly more phesghate
per acre than rigce growers but not significantly mcre th..n
cotton growera.

3. Crowers of irrigated wheat applied sigmificantly more nitrogen
and phoaphate per acre than theose growi.ng wheat under
barani cunditions.

4. Fcr some crops small farmers already use more fertilizer
per icre thin larger firmers. Farmera in the 1-5 acre farm size
category used significantly more nitrogen ger acre than those in
the 13-25 acre category for irrigated wheat, more than those
iz the 6-12 1nd 26 and above categories for barani wheat,
more than those in the 13-25 acre category for rice, and more
than those in the 6-12 and 13-25 1cre categories for cotton.

5. Owner sperators applied significantly more nitrogen per
acre than owner-cum-tenants for irrigated wheat, n.v e
than owner-cum-tenants and tenants for barani wheat, and more
than owner-cum-tenants and tenants for cctton.

6. There was no significant dUfference among either farm size
categories cr tenurial classes in the me=n 2pplication

Y This finling s consistent with results cf 1 1974 survey ~f farmo rs
d-ne by ESSO which iniicatad that farmers applying some fertilizer
usel in average »f 54, 54, and 41 nutrient pounds cf nitrogen,
reagectively, on Mexipik whaeat, cottcn, and IRRI rice. (See ESSO
Fakistin Fortilizer Compiny Ltd., Pikistan Nitr-gen Demand
Forecast Stuly (I{arachi, Pakistan.), Octobar 197<, Tables 26,29
and 31,) o




Average Application Rates of Nitrogen (N) and Fhosphate(F) to

1

Wheat, Cotton, 2nd Rice by Farmers Using Some Fertilizerl/

Irrigated Areas:All

Farm Size(Acres)
1-5 '

6-12
13-25
26 and above

Tenurial Class
Owner

Cwner-cum-tenant

Tenant

Rainfed Aieas:All

Farm Size (Acres)
1=5

6-12
13-25
26 and above

Tenurial Claas
Cwner

Cwnear-cum-tennant

Tenant

Wheat . Rice
N - P N F N .
55.1 6.8 47.0 7.4 58.5 12.5 .
(1. 5) (L.1) (L5  (0.9) (1.8) (1.3)
' 58,8 17.9 53.0 8.8 69.9 12.5
(2.8) (2.7) (2.8) (2.3) (4.5) (2.9)
54.6 17.3  46.7 9.2 58.7 . 13.4
(2.1) (1.8) (2.5) (L.5) (2.6) - . (2.2)
50.0 12.2  43.5 5.2 50.0 6.0
(31) (.7) (3.2) (L6) (2.7 (L.5).
60. 4 22.9 42.4 1.5 60.3 23.1
(5.6) (3.6) (4.8) (L3) (6.4) (5. 0)
59,6 20.6 47.2 6.9 65.0 19. 4
(2.7 (2.0) (2.8 (L7 (3.4) (2.6)
50.2 16.3 42.9 4.6 S2.1 8.3
(2.8)  (3.0) (3.1 (.7 (3.3) (2.4)
54.0 14.2 48.4 8.7 56.9 - 9.8
(2.1) (1.5) (2.2) (1.4) (2.5) (1. 8)
27.2 2.3 : .
(1.4) (0.7)
36.0 NA

(2. 0)
15.9 NA
(1. 2)
22.1 7.7
(4.5)  (2.5)
21,1 10.3
(5.2)  (%.7)
31.9 2.0
(1. 8) (0.9)
19. 6 3.9
(2.8)  (L6)
15.1 0.3
(2.9)  (0.2)

Table III

weeeseNutrient Founds Per Acre secvecccccca=-
(Standard Errors of Mieans in Parenthesas)

1 / Confilence Intorvals fcr the means :re shown in Aanex B,



rates of phosphate for wheat, rice, and cotton.‘!"

Several comments .should be made about these findings. First,
although application rates for all three crops were considerably lower
than the recommended rates, actual application rates by sample
farmers as a proportion of fecommended rates were highest for cotton, .

followed by wheat and rice ./ Second, item ''4'' above together with the
analysis accompenying Table I indicate that supplies of fertilizer in

the distribution system during the year of the study were not only
adequate to allow about the same Fercentage of smzll farmars to
use some fartilizer as large farmers, but also to rermit small
farmers to use as -much or more fartilizer Fer acre as operators of
larger hollings within i:'rigatei and baranj areas. Third, that
cwner opaerators in the sample generally aprlied mcre nitrogen per.
acre than temants and owner-cum-tenants may indicate that scme
features cf tenancy act as barriers to more optimal fertilizer use
rates. Finally, while it is true that small farmers 2nd cwner
orerators using fertilizer tended to apgly significantly mcre fertilizer
than other farmer groups in the statistical sense, in absclute terms
the average difference in the rate was usually not great, saldom
exceeding the equivalent of 10 nutrient pounds or one-fifth of a bag
of urea ger acre. :

Chanras in Fertilizer Use

Data frcm the "Agricultural Census of 1972 permit us to document
changes in the proportion of farmers using fertilizer during the years
tetween the census and the present survey. As shcwn in Table IV,
there have been substantial increases in the Farcentage of farmers in
21l tenurial cl2sses using fertilizer. These increzses are statistically
highly significantly. Similar significant incre2ses have oggcurrel in
thg prc;:g:ticn of £§.rmera in :'.IIET;:.rm siza cate Y5 ff’ﬁﬁﬁlg‘ﬁv’). While
the percentage increase {3 greatest in the largest and smallest size
categories, the absolute incre2se is greatest in the 6 to 12 acre farm
categery, which includes abecut 40 zercent of the ccurtry's farms. It seems
clear, then, that all farmer greurs including tenants and those cperating small

1/ Where liffarences in means AfFFear Ly inspacticn to be significant the
nuii nypctheses can nct bc rejectel Lecause of tho combinaticn of
smzll numbers of ckservaticns :nl high variaticn in the samrple
1frlicaticn rate.

2/ For reccmmenled arrlicaticn rates see Prkistin Nitr-ren Demand
Fcorocaat Studv -z, clt,, Takle 16, anl Central Treaty Crganizaticn
"CENTC Jeminar =n Fertilizer Analytical Methcds, Simgling
aed Quality Centrcl", 1974, pp. 7+ 2nd 75,
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Year

13 -

Fercentage of Farmes Classified by Tenurial
Class Using Fertilizer

All Owner Cperated

Table IV_

Tenant "

Owner-cum=- .
Farms Farms W Farms:
1972 52 45 52 59"
1976 70 . 66 LT T
Table V
Fercentage of Farmers Classifled by Farm Size
Using Fertilizer (Irrigated and Earani Areas Caombineld)
i eweccavecas ACTAES wereccccrcncncracowss
All
Year Farms 1-5 6-12 13 -25 26 anl above
1972 52 Y] 54 58 51
1976 70 64 T2 75 g0
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holdings, have participated in the process of fertilizer adoption and
consequent gains in productivity. The data further suggest that the
percentage of farmers using fertilizer in the smallest size category
has increased by almost 50% (44% versus 64%) between 1972 and 1976,
as compared to about 25% in the larger size categories (54% venus

Credii

Farmers using fertilizer were asked how they had financed their
most recent fertilizer acquisition. As shown in Table VI, 48 percent.
of sample farmers using fertilizer in irrigated areas reported pur-
chasing fertilizer wholly or partiauly on credit, as compared to 23
percent of farmers in barani a.reu../ The difference in these
proportions is significant,

Within the irrigatad areas the proportion of tenant farmers using
credit was significantly greater than that of farmers operating under -
other tenurial arrangements (62 percent versus 42 percent and 25 '
percent for owner-cum-tenants and owners, respactively). Credit
received by tenants was mostly in the form of fertilizer provided
by landlards. When the effect of tenurial status was controlied for,
there was no significant diffarence among farm size catsgories in
the percentage of farmers using some credit for fertilizer. This
indicates that the variations in the percentages of farmers using
credit among farm size categories in the irrigated areas (shown in
Table VI) simply reflected variations in the frequency of use of credit
among farmers within the three tenurial classes.

In the barani areas the hypothesis could not be rejected that
there was no significant difference in the proportion of farmers using
credit to finance fertilizer either among f2rm size categories or
tenurial classes. -

These resuits indicate that for the areas surveyed, farm size is
not significantly correlated with whether 1 farmer using fertilizer
finances it at least partly with credit or with his own resources. In addition,

1/  Credit Includes institutional and non-institutional credit in
cash and in kind, {.e. fertilizar.



«15 - Table VI -
Num:ber and Percentaje of Farmers Using

Fertilizer Credit

Credit Users Standard Error of

INO. ‘ % Srogortion -
Irrigated: All 248 48 2.2
. Farm Size o
0-5 6v 44 4.1
6-12 . us . 57 3.5
1325 st et 4.5
26 a.x;d avove ' 15'. N - 28 6.1
Tenurial Class
Cwner | ' 41 ' 2% 3.4
Cwner-cum-Tennt 4l 42 5.0
T=nrant - 166_ ‘ (_:6' " 3.0
Barani: All stz Co4.2
Farm Size
J=5 ' 15 23 5.3
§-12 ) 9 . 31 8.6 )
13-25 ' o J n.d.
26 and above 1 20 . 17.9
Tenurial Class
Cwner : 13 23 4.8
Cwner-cum-~Tanant 4 19 3.6
Tenant 3 33 15.7

All Farmers
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it is apparent that 3 higher proportion of tenants in irrigated areas

use crelit for fertilizer than farmers in other tenurial classes,
trobably because lanllorls often arrange £sr purchase anl delivery

of the input tc the village or field recovering the tenant's share of the
cast at cr shortly after harvest. These 1ita do not shel light, however,
on the important question of whether lack of access to crelit is a
principal reason for oot using fertilizer or for using less than the
amcunt the farmer Jlesires. This question is liscussel belcw under

the section of this paper lealing with reascns farmers give for not
using fertilizer.

Tablc VI shows the percentage of crelit using farmers who
use.l the indicatel sources of crelit for purchasing fertilizer. It
is clear t'.at bank credit was of relatively minor importance in
financing fertilizer purchises. Of those farmers in the irrigited
survey areas who borrowel to finance fertilizer, cnly 9 percent
regorted obtiining institutional credit. This means that cnly about
4 parcent of the farmers in these areas who usel fertilizer {inanced
it wholly or in part with institutional credit. Of the remaining 91
percent cf farmers obtiining fertilizer crelit who borrowed from
acn-instituticnal sources, lanilords were by fir the most {requent
source of credit, followel by friends ind relatives. Cormmission
agents, shopkeepers, and agricultural processors werc not very
impertant acurces of fertilizer credit.

Pecause of the small size of the farmer aamgle in the barini
arel in.l the chunce salecticn of 3 single village with 1 very active
banking igent, the 1ata ire not consilered representative, at least
of institutional crelit. '

In the barani areis surveyed, friends anl relatives wore the most
frequent source of fertillzer crelit. Bank crelit was important in the
one village which had an active banking agoncy lenling to farmers,
The i1cceptance of instituticnal credit in the one village lces strongly
suggest that such credit is neelel and lesired and If male available
will be wilely usel by farmers. In fact, 6 of the 7 sample {armers in
the barini 1reas surveyel who receivel institutional fertilizar credit
were lccatel {n this  village. Thus, in 22 of the 24 barani villages
simglel, nc cne obtainel cbtainel lnstituticaal fertilizar credit.

IR0 MRS
BYRMAS: e
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Percentage of Farmers Borrowing‘ for Fertilizer
Using Various Sources of Fertilizer Credit

Instituticnal Noninstituticnal . :
(Bank or Frien's Land- Ccmmissions JShecp- Agricul- Cthers All
Cocpera- or lord Agent lesger  tural ~ Nea
tive) Rehtives ' , Process- insth:
' - ' C or. - . tmal
.. arrigatedAl 9 R’ 65 5 IR U T S
Farm Size ' o s o
0-5 7 20 58 12 -3 0 0 93
6-12 7 9 1B 2 2z 3 5 9%
13-25 n - 9 63 - 6 - 4 =T - 0. 89
26 & above 29 % 43 T e T o T
Tenurial chss . ‘. , . L o B B L
Owmer 23 B T R 13 8B ivg. T
Cwner-cum-18 18 50 5 5 3 - Lo 81
tenant
4 . |
Tenant 4 8 L8l . 4 Co 1 1 2 97
y -
Barani: AT 29 ' 52 4 0 0 16 0 72

1/ The sm=ll number of farmers in the barani ireas surveyed who beth
used fertilizer and berrowed ts finance it (25) makes it of little vnlue to
disaggregate the dats into farm size and tenure grcups.
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AVAILATIE G o



Sources of Informaticn

Farmers who usaed fertilizer were isked if they had received
information about fertilizer from varicus ppssihle sources. As shown
in Table VIII, the most commonly cited source in both irrigated and
barani areas was cothsr farmers. Another major source was the farm -
radio p program, 2aa 35 percent of farmers in irrigated areas and 21
percent in barani areas reportal receiving infaormation about '
fertilizer cver the radio. A third important scurce was relatives,
particularly in the barani areas. A much lower percentage of farmers
in beth irrigated and barani areas learnec about fertilizer from the
agricultural extension y staff and newspapers. Almost no farmers
said they had received information from fertilizer lealers or had
received advice about use of fertilizers based on s0il tests, Only
about 1l percent of farmers using fertilizer in irrigated and barani
areas reported receiving no information from any scurce.

To test farmers' familiarity with types of fertilizer markested
in Pakistan, farmnrs who said that they had never usel fertilizer were
asked if they coull name at least one kind cf fertilizer. In irrigated
areas T4 percent cf nonusers of fertilizer could name at least one
type as compared to 25 percent in the barani areas, a significant
difference. This supgcrts the hypothesis thit in areas where a high
percentage of farmurs usu some fertilizer most farmers not using
fertilizer have at loast 3 rudimentary familiarity with types of fartilizex
available, whereas the opposite holds true in areas wherse faw farmers
use fertilizer.

Fertilizer Outlets: Convenience and Quality nf Service

To assess fertili ser users' attitudes towards the convenience
of access to sources of fertilizer and the quality of the service they
received from fertilizer lealers, farmers using {ertilizer were
asked several questions. As shown in Table IX, 59% and 58%,
reapectively,of farmers in irrigated and barani areas surveyed
considered the distancs they hal to travel to get fe rtilizer convenient. A
higher proportion of farmers in the barani areas (76 percent) sail
that the types of fertilizer they desired ware available when needed than
In the irrigatad areas (62 percent), Only alightly more than half of
farmers in irrigated areas anl less than half of those in barani arsas
reportel that the fertilizer bags they purchkased were usually of fair
weight. The remainder were critical to very critical of weight of bags,
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Tahle VIII
«l9 -

Fercentage of Farmers in Irrigated and Barani
- Areas Receiving Information About Fertilizer
From Various Sources 4

Source

Y -

Agricultural Raldic News- Cther Rela- ZFertilizer Othe:sv

- Extension ‘ paper Far- tives Dealers
Staff - - ._mers -
8 © .35 .. 3 39 1L 1 1
& 21 4 38" 29 0 ... z-
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Interpretation of these data should be made with caution. First,
- the data apply only to fertilizer users. The presumpticn is that these
farmers had a reasonable degree of access to faertilizer or they would
not have used it at all. For farmers who did not use faertilizer,
particularly in the barani areas, poor access was probably a more
serious problem. Second, and somewhat surprdsingly, statistical
analysis indicates that there was an inverse relaticnship between

ths application rate of fertilizer per acre of wheat and the direction
-of Tesponses to questicns about ccnvenience of the sales point and
availability of fertilizer. Perhaps those farmers who used more
fartilizar had to go further cr more often and commit more time and
energy to obtain the types or quantities of fertilizer they wanted

than those who used less fertilizer. This could alsc explain why

a lower proportion of farmers in irrigated areas said availability

of fertilizer w=3 satisfactory than in the barani areas where average
applicaticn rates were lower. On the other hand, the lcw percentage
of farmers who said the bags of fertilizer they received werse

usually full may indicate prcblems of weight standardization prevailing
_at the time of the survey, or at least the farmer's perception that .
this was sc. '

Reascns for Not Using Fertilizer

Farmers reporting that they had not used fartilizer 2during the
1975=76 crcp year were askeld why they had not. As shown in Table X,
the respcnse occurring mcat frequently in the predcminantly irrigated
areas covered was that fertilizer was too expensive (22 parcent of all
respcnses), followed by shortage of funds, inaufficient water,
ncnavailability of fectilizer, and scurce tcc {ar awxy (18, 18, 12, and
8 percent of all respcnsaes, raespectively), Tcgother these rezacns
accountad for 78 percent of the resprnses !rmars gave {fcrnot using
fertilizer,

In the mainly barani areas zurveyed the reascnsa glven wore
largely tho saame, “ut the rolxtiva importance cf respcnses was
scmawhat different. Here the mcst cconmeon reascn given fcr nct
using fertilizer was that tho fairmer ccull nct get sufficlent water
or because of water shortages in the barani area (33 percant of ~l1
responses). Other frequently citcd reascns were that fertilizer
wes tco axpensive (25 perceat), the fertilizar scurce was tco far
away or nct available (16 percent), and the farmer csuld nct raise
sufficient funds t> buy fertilizer (10 percent),
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Table X .

Farmers' Reasons for Not Using Fertilizer

Fercent of All Kesponses

Insuffi- Too Lack of Source Unavail- Lack Water- Cthers :

cient exp- funds too far ability of logging
water ens- away know- '
ive - dge -
Irrigated 18 22 1B 8 T 6 9
Barani 12 8 - 8

33 25 10
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The central importance of water availability as it affects farmers'
decisions to use or not use fertilizer is once again evilent. Even in
the prelominantly irrigated areas lack (or shortage) cf water was one
of the most frequently cited reascas for not using fertilizer. The response
that fertilizer was too expensive was alsc important in both irrigated
and barani areas, but reflectael crop-fertilizer price ratios prior to
the Arril, 1976 Government decision to lower the retail price of
fertilizer and support the price of major crogs. It appears that lack
of funds may currently be relatively more important as a constraint
to aloption of fertilizer in irrigated than in barani areas because some
of the other barriers to use of the input (such as water availability
. and physical access to fertilizer cutlets) are less sericus in most
irrigated areas. However, in both areas financial constraints make
it difficult for many low-income farmes to obtain fertilizer, a
finding Wh_ffh has been confirmed by several other stulles in
Pakistan, ]

An analysis of the relative importance of barriers to udoption
of fertilizer follows.

V. Multivariate Analysis

A major objective of this study was to identify and assess the
relative imrportance of factors affecting farmers’ use of fertilizer,
Multiple regression analysis was used to test null hypotheses that
the following factors do not significantly affact t*a probability that a
given farmer uses fertilizar :

l. Tarmer's use of irrigation

2. Distance of the farm frcm the fertilizer outlet

3. Quality of the road lnking the farm with the fertilizer outlet
4. Size of the operational farm unit

5. Tenurial arcangements unle- which the farm is operated

6. Tarmer's educationil level

7. Farmer's ape

The regressicn modal used was of the following form 1

Yo athyx Dy x, - Spakbx b hx b X, Huxg b

V4 See for example Max K Lowdermilk, Diffusion of Dwarf Wheat
Production Technoloey in Pakistan's Punjab, op. cit., pp. 43-45,
and Govern:nent of Pakistaa, Office of the Economic Advisor,
Pakistan Economic Survay, 1969-70 (Islamabads Ministry of Filnance,
Government Press, 1970), Fp. 67-68.
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Where :

Y= 11if farmer used nitrogenous fertilizer; 0 if not
%= 1if farmer used irrigation; 0 if not Y,

x2* distance to the fertilizer source in miles =
3 patio of miles of g7cca rcad to total miles between the farm and

fertilizer source <!

x4= Iarm size in acres

xg= 1 if farmer is a tenant; 0 if not

x4= farmer's education in years of formal schooling
7= farmer's age in years

The model was applied to the portion of the sampk which included

all wheat growers, whether or not they used nitrogenous fertilizer on
the crop. This assured that observations from both irrigated and
barani areas would ke included, as well as that a large number of
observaticns (724) would be available for the analysia, The effect
of access to credit on the probability of a farmer's using fertilizer
5uld not be determined by the model because there was no practical
way of determining a measure of access to credit for ronusers of
fertilizer,

Table XI shows the results of the analysis, including regression

ccefficienis, F-atatistics, and levels of statistical significance of the
inlividual independent variables.

7"

For farmers who used fertilizer % le the number of miles the farmer
reported travelling to obtain fertilizer; for tarmers not using fertilizer

in villages where at least ono sample farmer used fertilizer x2 is
the median listance sample fertilizer users in the village travelled

to obtain fertilizer; and for farmers not using fertilizer in villages
where no one interviev1d used fertilizer x is the estimated distance
from the villaga to the nearaest publlic or private outlet.

For farmers who useld fertilizer x3is the ratio for miles actually
travelled; for farmers not using fertilizer In vil ages where at least
one samgle farmer used fertilizer x  is the averape of the ratio for
samgle farmors who used fertilizer; anl for farmers not uaing
fertilizer in villages where no one interviewed used fartilizer Xy

ls the rato for the estimated diatance tn the nearest public or

priva:  nutlet, :
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Table XX

Regression Coefficients, F- Statistics, and
Levels of Significance of Variables Related to

. the Probabillty of Farmers' Usa of Nitrogenous
Fertillzer on Wheat, Baranl and Irrigated Areas

Unstandardized

Independent Regression Fe Level of

Variable Coefficient Statistic Sigaiflcance
Use of irrigation 0. 449 135.54 . 001
Distance to S R
fertilizer source - 0,018 24.72 . 001
Farmer's education 0.020 16,38 .001
Farm size 0. 002 ' 4.51 .05
Ratio of pacca . :
to total iniles 0.07% 3.63 .10
Farmer's age - 0. 001 0.26 N.S.

Farmer's tenurial
status - 0. 003 0.01 NOS.



) The F-statistic for the equaticn as a1 whola was 37.1, a
value which is highly significant. This means that the probability
that the regression resulta occurred by chance sampling error
and that the independent variables are really not associated
with the probability that a farmer uses fertilizer is considerably
less than one-in-a-thousand.

A3 can be seen in the table, the Independent variables "use’
of irrigation”, "distance to fertilizer scurce', and "farmaerz's
education' were all highly significant. "Brm size' was significant
at the 5% and '"ratio of pacca to total miles" (» proxy for quality
of road) at the 10% level. THe othor two variables -- "firmer's
age' and "farmer's tenurial status' -- were pot significant.

Turning now to tho regression coefficients, the signs of the
coefficients seem logically ccnsistect. As expected, use of irrigation,
education, and better road quality are positively (directly) correlated
with adopticn of fertilizer. Also 3s expected, 1 negative (inverse)
relzationship exists between distance to the fertilizer scurce and
adopticn of fertilizer.

The sZze of the unstandardized regression ccefficients, like
the significance iavaels for the individual independent vzriables,
varied widely. Hcwaver, this simgly reflocts the different units
in which thase variables are measured. These coelficients are
most usefully intorpremd by incorpcrating them into the regression
modal to cilculate the probabi lity that 3 given farmer uses fertilizer,
TEkis i3 dcne by summing the intercapt coefficient and the products
cf the ccefficients of the individual independent varizbles times any
glvan values of these variables. For excmple, the molel credicts
that s farmaer using irrigaticn, Uving 5 miles by gaccs rozd from 2
fertilizer outlet, having 3 years cf education, and oparating 10
acres of 1xnd has 3 probability cf using fertilizer cf . 33 (the intarcept
ccefficient) + (. 449xl) + (~ 018 23 + (.075 x 1) + (02x3) + (002x10) =
. 844 or abcut 84%. If the farmer Jdons not use lrrigsticn, hclding other
characteristics constant, the probability of his using fartilizer
decreases from .84+ to . 395 (v .84+ - .499), 1 fall ¢f 53%. In contrase,
changing farm size frcm 10 to Z acres, =ther {actors unchanged,rasults
{n 3 lecrease in the probability c¢f 3 farmer's using fortilizer {rem
.84 t5 , 228, 1 fall of less thin 2%, Tha model thus provides 1 means
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for predicting the effect on a given farmer's behavior (use ox
nonuse of fertilizer) when one axplanatory variabla is changed,
other variables held constant. e

.

To summarize, the null hypotheses :“at access to irrigation,
distance to the fertilmer scurca, education of the furmer, farm size,
and quality of road linking the farm to the fortilizer source are not
correlated with adopticn (use versus non-use) of fertilizer are
rejacted. As mezsured by their relativ. ~ignificance, use of
Irrigation is by far the most important e- planatory variable,
followed by distznce to the fertilizer sousrce, farmer's aducation,
farm size, and quality of the road linkir, the farm to the fertilizer
scurce. The hypctheses that the farmer's ages and tenurial status
do not affect adoption of fartilizer cannct be rejected,

V. Policy Imclications

The findings of the first chase of this study lead us to a number
of observations about policy actions which might be considared by the
Governmen. of Pakistan as {t seeks to increase domestic fertilizer use,
crep production, and farm inccmes.

First, tke availability cf adequate supplias of water has been
shown tc play a dominant role in determining whether cr not 3
farmer decides to use at least some fortilizer cn his crops. This
ia particularly true in areas which are predcminantly barani but
also in those which xre mainly irrigated. In lcw to mediam rainfall
barani areas it scems likely that the rate of adoption of fortilizer
by current ncnusers can be enhanced substantially through one or
mcro cf several alternative stratagies. These {nclude 1) improving
farmers’ access to water harvesting facilitias such as tubewells,
b) alfectively demonstrating the profitatility f fertilizer use
cn varieties aspecially suited tc barani conditions, and ¢) assisting
farmers to sdoft water conserving techniques which cermit morae
efficient use of available rain{all, much cf which now runs off the
land and ciatributes to scil erosion. Examglas cf the lattor

vrroach inclule land levelling and bunding; contour farming, using



cultivation implements such a3 listers which create deep furrows
which hold water and increase its rate of infiltration; cultivation
techniques which create = mulch cf soil aggregates on the surface

and allow'more rapid infiltraticn; 2nd crop and crop residue manage-
ment which reduce evaporation and permit higher infiltraticn rates. In
areas which are primarily irrigatel it is probable that increased
fertilizer use can be promoted through such measures 1s improving
the design and maintenance of watercourses and precision land leveling.
This will m=ke additional water svailable to flelds or parts dfields
currently receiving little or nc irrigation. More research is

urgently neeled to evaluate the relative costs and benefits of these
altern=tive strategies so as tc provide the basis fcr selection of the
best mix cf policy zctions. At the same time more attenticn shculd be
given to designing a strategy fcr low-income farmers which takes
into account their precarious financial position 2nd emphasizes

low cost, rapid return investments such as drought resistant, high
yielding seed varieties ind water conserving cultural practices.

Second, this study has indicated that a farmaer's physical
access tc the fertilizer scurce significantly affects tha probability
that he uses fertilizer. Other factors constant, farmars situstel
near the fartilizer outlet, or able to reach it by improved road,
are moro likely to use fertilizer than those far from the cutlet or
able to reach {t only by unimgrcved rcad. This f{inding highlights
the importance of =) bringing fertilizer as clcse as possible to
the f=rm, preferably witkin the village, and b) increasing the
numbe: and quality { farm to market roada. It also sugpports
the ccntinuaticn of golicies already in affact to facilitate
growth in the numbe: of retzil sales points. However, alditicnal
measures such 13 {ncrezsed lealer credit may bo necesszry to
encoursge shopkeepers, particularly in {solated areas znd whare
fertilizer ccnsumgticn {s low, to baccme fartilizor uellars,

Third, the substantial ;ercentage cf samgle {farmars citing
lack cf funda 13 1 reisscn for nc® uslng fertilizer may be interpreted
as evidaence that many amall farmers nct using fertilizer will require
credit if thoy 1re to begin using tha Input. This {indlng lends
support to the Government ~ Pakiastan's policy to significantly
oxpand credit for apriculmu inputs  incluz zar, The
low srap.rdcn of samgle (:.rmu::?..\)rééﬁ%\ggﬁwxiégtgii}éga{gjgﬁnanclng
it with institutional credit inllcates, hcwevar, that conallerable
sccre remains for improving the crelit lolivery system. The lssues
involved here will be explored {n more lepth in 2 subsequent regort
dealing with the survey of lnatituticnal crelit sources,
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Fouth, that the farmer's educatiom 1 level was positively
correlated with the probability that he uses fertilizer is open to a.
number of possible interprdations. It may be, for example, that
greater formal educaticn leads to more rapid accaptance of new
ideas because it increases a farmer's access to kncwledge, a
factor which reduces the risk of experimenting with new techniques.
Diminished risk, in turn, increasas expected returns to fertilizer

"and complementary inputs such as high yield seeds and irrigation.
Although formal schaoling dces not provide most farmers technical
informaticn about improved practices, it may better equip them
through literacy and awareness of naw ideas to obtain this kind of
information. Another poss'ble explanation is that farmers with
more education also tend to be wealthier, hence better able to
afford fertilizer and tear the initial risks of adoption than less
elucated (Coorer) farmers. Finally, more educzted farmers mav
enjoy a higher social standing in the commumity, making it easiar
for them to gain access tc fertilizer or credit to purchasc
fertilizer. To discover which cf these or other interpretations are
valid and design appropriate policies based on them will rnqu.ire
farther resexxh,

Fifth, although the role of formal educaticn in promoting
adoption of fortilizer is not cloar, there {s good reason based on
the results of this stuly to believe that lack of basic awareness of
fertilizar, it1 progerties, and its benaefits in an impedimant to adogticn.
This i3 especially true in barani areas, where nexrly three-fourths
of the farmers interviewed not using fertilizer coull not even .
name cne type cf fortilizer. The traditional agproach has been to
rely on the sgricultural extensicn service to educate the farmer
on the benefits of using fertilizer and cther imyroved ingputs.
However, the finlinga of this stuly (a3 well 13 thcso cf saveral
others) indicate that the extenaicn agent is not 1 very important acurce
of information to most {armers. We therefore conclude that to
comglement the efforts of the extension service incroasel attention
should be given to auch measures 13 improving the csntent and
expanding the coverage of the farm rallo programs, asgpecially since
80 many c¢f the farmers interviewed {n the study reported receiving
fertilizer informaticn frcm this source, Radio seams particularly
wall suitel to [sclated or difficult-to-reach areas where the



agricultural extension agent seld 'm if ever visits. Strong consideration
shculd alsc be given to establishing training programs for fertilizer
dealers to enable them to advise their customears on the use of
fertilizer. Virtually no dealers now provide information to {farmers,

a finding which highlights the unrealized potential of this informatica
source. In addition, soil teating services, now virtually nonexistent,
should be expanded to provide farmers with better information on
which to base decisions ccncerning types and quantities of fertilizers

to apply.

Finally, both trends in annual national consumption and comparison
of the results of the study with those of the 1969 study previcusly cited
verify that aubstantial increases in use of phosphatic fertilizers have
ocecurred over the past few years, Still, the percentage of farmers '
in the presaent study who used any phosphatic fartilizar as well as
the average application rates of phosphates per unit of nitrcgen among
those who did were fairly low, partiuclarly in the barani areas and
ameng small farmers who grew barani wheat. This signals the need
for continued efforts to encourage adoption and enhanced use of this
putrient in combination with nitrogen. The profitability of use of
phosphate on wheat in Pakistan has already been demcnstrated in
a pumber of studies, 2nd ita effect in promoting rcot develipment
cf whe=t seedlings and increasing the yield and ratio of grain to straw
are well kmown imong biclogical scientists. What is necced is better
disseminaticn of informatizn =bout these benefits to farmors through
such measures as carefully designed and executed demcnairaticns.

In additicn, stops should be taken to promcta more aggressive marketing
of phosphatas, espacially in arozs whore thoy are now little used.



Amnex A

Confidence Intervals for Proportions of Farmers Using
Nitrogai((N) and Phosshate (P) on Wheat, Rice and

Cottor
- Wheat, Wheat,
Farm Size/ Irrigated Barani Rice Cotton
Tenurial Class ! '
' N P N o N P N P
78 30 29 3 63 17 78 21
ALl (81 (33 (34 (5 (68 (2L (82 (25
75) 27) 24) 1) 58) 13) 74) 17)
76 27 29 $5 17 72 20
1-5 ‘ (82 (33 (37 (75 (25 (32 (29
70) 21) 21) 55) 9) 62) 11)
75 30 28 63 19 81 22
6-12 (80 (35 (33 (63 (25 (87 (23
70) 25) 18) 52) 13) 75) 16)
81 28 23 12 64 12 73 14
13-25 (87 (35 (37 (23 (74 (19 (31 (20
75) 21) 9) 1) 54) 5) 65) 8)
26 & over . 92 43 37 1 71 17 91 39

(99 (55 (56 (24 (87 (30 (79 (53
85) 3l) 13) *) 55) 4) 83) 25) -

Cwner 81 38 33 3 63 16 78 34
All . (86 (44 (40 (6 (11 (23 (85 (42
N 76) 32) 26) J) 54) 9) ) 29)
Tenxnt 76 26 26 4 62 18 73 15
All (81 (31 (42 (1 (69 (23 (34 (20

72) 2l) 10) *) 535) 13) 72) 12)

Cwner-cum -Ter-nt

Al 80 28 2l l 65 14 70 13
(86 (35 (32 (3 (76 (22 (33 (27
73) 21) 12) a) 54) 6) 79) )
1/ Confidence interval at 507 given in parontheses “elzw the simple

Freperion,
® Nagative number

. H xl, ‘u",i.l
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Annex B

Confidence Intervals for Average Applicaticn Ratesof Nitrcgen(N)
and Pkeoschate (F) to Wheat, Rice, and Cottcn Ly Farmers Using

Scme Feartilizer 1/

WWheat, Wheat,
Farm size/ Irrizated Barani . Rice Cotton
Tenurial class N P N P N P N 2
All 55.% 16.5 27.2 2.3 47.0 7.4 53.5 12.5

(57.5 (18.7 (29.6 (3.4 (49.6 (8.9 (6l.4 (4.7
52.7) 1f!.9) 24,8) 1l.2) 44.4) 5.9) 55.6) 10.3)

1-5 58.8 17.9 36.0 53.0 8.8 4§9.6 12.5
: (63.5 (22.4 (39.3 (57.6 (12.6 (77.2 (IT.2
54.1) 13.4) 32.7) 48.4) 5.0) 62.%) 7.3)
=12 54.6 17.3 15.9 46.7 9.2 58.7 13.4
: (58.0 (25.2 (17.8 (50.3 (1.6 (63.1 (17.9

5L2) 14.4) 14.2) 42.6) 6.3) 54.3) 9.3)

13-25 50.0 12.2 22.1 7.7 43.5 5.2  53.0 6.3

(55.1 (15.9 (29.3 (12.0 (43.9 (7.5 (54.4 (8.5
44.7) S.4) 14.4) 3.4) 33.1) 2.5) 45.6) 3.5)

26 & over 60.4 22.9 2Ll 10.3 42.4 1.5 0.3 23.1
(9.7 (28.9 (30.0 (18,5 (50.&6 (3.7 (71.2 (3lL.5
51.1) 16.9) 12.2) 2.1) 34.2) *) 49.4) 14.7)

Cwner 59.6 20.6 31.9 2.3 47.2 6.9 65.0 19.4
all (64.1 (23.9 (34.8 (3.4 (5.8 (-7 (0.6 (23.7
55.1) 17.3) 29.0) 3.8) 42.6) 4.1) 59.4) 15.1)
1-5 5.3 20.8 37.2 53.3 7.3 63.1 l4.1
(14.5 (27.2 (40.9 (6l.1 (4.1 (77.7 (2.5
57.1) 14.4) 33.5) 45.5) 1.5) 33.5) 6.6)
6-12 55.7 23.5 1%.1 44,0 9.3 62.9 2L
(62.3 (29.9 (2L.4 (49.9 (15.3 (64,6 (23.0
48.5) 17.1) 16.3) 33,1 3.3) 8L2) 2).2)
13-25 54.1 15.6 20.7 10.2 44.2 5.9 55,3 10.7

(6.7 (2.0 (3.5 (19.4 (56.4 (10.° (63.9 (18. 4
46.5) 10.2) 9. 9) 1.J) 32.0) J).9 46.7) 5.9)

OIUELD FROM BEsY
AVEAMABRIE CORY
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Farm size/ Wheat Wheat

Tenurial class irrigated Barani Rice Cotton
- N B N b N 2 N P
26 & aver 63.3 20.8 30.7 16.8 47.4 2.9 75.1 3L.6

48.8) 12,7) 17.2) ») 32;7) %  53.9) 17.3)

Tenant 54.9 4.2 15,1 0.3 48.4 8.7 56.9 9.8
Al (57.5 (1606 (20.1 (3.6 (52.1 (0.0 (6L.1 (12.8
50.5) 1.3) 10.1) 0.0) 44.7) 6.4) 52.7) 6.8)
1-5 '54.7 15.1 33,7 . 50.3 9.1 T2.2 13.1
(60.5 (19.6 (46.1 (56.5 {14.3 (85.4 (20.6
48.9) 10.6) 2L.3) . 44.1) 3.9) 59.0) 5.6)
6-12 55.7 15.3 15.4 48.7 10.0 59.1 1.2
(60.1 (19.1 (24.7 _  (54.5 (13.2 (65.0 (16.0
5L3) 1.5 8.1)° 42.9) 6.8) 53.2) 6.4)
13-25 50.5 9.7 3.2 L2 46.7 5.7 45.3 5.3 ,
(60,2 (13.7 (7.9 (3.7 (54.1L (10.4 (5.1 (9.1
40.8) 5.7) %) %)  39.3) 1.0) 40.5) 1.5)
26 & aver 54.7 36.0 1.2 36.5 46.5  10.1
(66.2 (68.4 (.7 (125.5 (67.2 (3L.6

43.2) 13.6) ) ) 26.0) @)

Cwner-cum-Tenant ‘

Aall 50.2 16.3 19.6 3.9 42.9 4.6 52.1 8.3
(54.9 (21.3 (24.2 (6.5 (48.1 (7.4 (57.6 (12.2
45.5) 1.3) 15, 0) L.2) 37.7) 1l.8) 46.6) 4.4)

1-5 53.0 19.5 25.4 63.8 10.1 67.4
(64.3 (42.9 (35.1 (85.6 (3.6 (92.9
4aL7) w157 42,0)  #)  4l.9)

6-12 49.1 13.1 10.5 42.2 5.7 5.0 8.4
(57.4 (19.1 (12.0 (51.6 (9.9 (59.4 (I5.3
40.8) 7.1) 9.0 32.8) 1.5) 42.6) !.3)

1-12 ' 50.5 15.5 16.1 48.9 7.1  53.6 1.1
(56.9 (24.4 (20.1 (57.6 (12.2 (6l.4 (12.9

44.1) 6.6) 12.1) 40.2) 2.0) 45.8) 1.3)



Farm size/
Tenmurial class

13.25

26 & over

-3-

Wheat, Wheat,

irrigated Barani Rice Cotton

N p N P N P N P
442 13.1 24.9 4.4 36.3 3.3 53.2 3.0
(49.8 (18.6 (37.6 (6.0 (45.3 (8.1 (65.6 (5.8
33.8) T.6) 10.5) 2.3) 23.6) *) 43.3) 2.2)
58.2 22.6 22.5 10.1 36.9 47.3 13.4
(73.8 (331 (33.6 (23.4 (46.2 (57.4 (30.9
42.6) 12.1) ¢ 4 *)  27.6) 33.2) 5.9)

1/ Confidence interval at 90% ziven in pareatheses below ths mean.

* Negative number



PROJECT CHECKLIST

A. CENERAL CRITERIA FOR EROJECT.

1. App. Unnumbered; FAA Sec. 653(b).

2.

3.

4.

(a) Describe how Committees on

Appropriations of Senate and House

have been or will be notified con-

cerning the project; (b) is assistance

within (Operational Year Budget)

country or international organization
allocation reported to Congress (or
not more than § 1 million over that

figure plus 10%)?

FAA Sec. 611(a)()). Priorto

obligation in excess of $100, 000,
will there be (a) engireering,
financial, and other plans
necessary to carry out the assis-
tance and (b) a reasonably firm
estimate of the cost to the U.S.
of the assistance? '

FAA Sec. 611(a)(2). If further

legislative action is required
within recipient country, what
is basis far reasunable expecta-
tion that such action will be
completed in time to permit
arderly accomplishment of
purpose of the assistance?

FAA Sec. 611(b); Apo. Sec. 101,

If for water or water-related
land resource consatruction,

has project met the standards
and criteria as per Memorandum
of the President dated Sept. 5,
1973 (replaces Memorandum of
May 15, 1962; see Fed. Register,
Vol 38, No. 174, Part 111,

Sept. 10, 1973)?

ANNEX D
Page 1 of 8

(a) This project was
inclvded in the FY 1977
Congressional pre- =
sentation. ‘

(b) Assistance is within
operational year budget.

Yes. Financial and other
plans necessary to carry
out the assistance are
completed.

- No legislative action is

required.

Not applicable.



8.

FAA Sec. 611(e). If project is

capital assistance (e. g., construction),

and all U.S. assistance for it will
exceed $'1 million, has Mission
Director certified the country's
capability effectively ta maintain
and utilize the project?

FAA Sec. 209, 619. Is project
susceptible of execution as
part of regional or multilateral
projact? If so why is project
not so executed? Information

~and conclusion whether assistance

will encourage regional develop-

ment programs. If assistance

‘1 newl independent country, is
t urm.she through multilater

organizations or plans to the
maximum extent appropriate ?

FAA Sec. 601(a); (and Sec. 201(f)

for development loans). Information

and conclusions whether project will
encourage efforts of the country to;
(a) increase the flow of international
trade; (b) foster private initiative and
competition; (c) encourage develop-
ment and use of cooperative credit
unions, and-savings and loan asso-
ciations; (d) discourage monopolistic
practices; (e) improve technical effi-
ciency of industry, agriculture and
commerce; and (f) strengthen [ree
labor unions.

FAA Sec., 601(b). Information
and conclusion on how project
will encourage U.S. private
trade and investment abroad
and encourage private U. S,
participation in foreign assis-
tance programs (including use
of private trade channels and
the services of U,S. private
enterprise).

Page 2 of 8

Yes. See Annex H to the
October 1975 PP for the
Project.

Not applicabla.

(a)}) Will have an insignificant

and little effect on international
trade other than to finance needed
imports for the period during the
program.

(b) No effect.

(c) Will have indirect effect on
cooperatives, credit unions and
savings and loan association,

(d) No effect.

(e) Will increase the agricultural
output.

(f) No effect.

This loan is not expected to
directly foster U.S. invest-
ment abroad except that the
purchase of agricultural in-
puta from U.S. will invite
participation by private U,S.
enterprise.



9. FAA Sec. 612(b); Sec. 636(h).
Describe steps taken to assure
that, to the maximum extent
possible, the country is contri-
buting local currencies to meet
the cost of contractual and other
services, and foreign currencies
owned by the U,S. are utilized
to mest the cost of contractual
and other services.

10, FAA Sec. 612(d). Does the U.S.
own excess foreign currency and,
if so, what arrangements have
been made for its relecase?

B, FUNDING CRITERIA FOR PROJECT

l. Development Assistance Froject Criteria

a. FAA Sec. 102(c); Sec. 111: Sec.281a.

Extent to which activity will (a)
effectively involve the poor in

development, by extending access
to economy at local level, increa-

sing labor-intensive production,
spreading investment out from
cities to small towns and rural
areas; and (b) help develop
cooperatives, especially by
technical assistance, to assist
rural and urban poor to help
themselves toward better life,

and otherwise encourage democratic

private and local goveramental
institutions ?

b. FAA Sec. 103, 103A, 104,
105, 106, 107. Is assistance
being made available: [include
only applicable paragraph -~
e.g., a, b, etc. -~ which
corresponds to source of funds
used. If more than one fund

source is used for project, include

relevant paragraph for each {und
source, |
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The Government of Pakistan

will pay for all the local
currency expenses of the
project. All of the loan
proceeds will be used for
off-shore procurement of
agricultural inputs.

The U,S. owns excess
Pakistani rupees that are
programmed for useina
number of projects -
though it is not suitable to
use excess rupees on this
project.

The project will involve

the low-income rural areas.
Increased availability of
agricultural inputs and use
thereof by the low-income
farmers will increase
agricultural production,

FAA Section 103.



(1) [103] for agriculture, rural
development or nutrition; if so,
extent to which activity is
specifically designed to increase
productivity and income of rural
poor; [103A] if for agricultural
research, is full account taken
of needs of small farmers;

c. FAA Sec. 110(a); Sec. 208(e). Is
the recipient country willing to con-
tribute funds to the project, and in
what manner has or will it provide
assurances that it will provide at
least 25 of the costs of the program,
project, or activity with res pect to
which the assistance is to be fur.
nished (or has the latter cost-
sharing requirement been wajved
for a "relatively least-developed"
country) ?

d. FAA Sec. 110(b). Will grant
capital assistance be disbursed for
project over more than 3 years?

If s« has justification satisfactory
to Congress been made, and efforts
for other financing?

€. FAA Sec. 207; Sec. 113. Extent
to which assistance reflects appro-
priate emphasis on; (1) encouraging
development of democratic, economic,
political, and social institutions; (2)
self-help in meeting the country'’s food
needs; (3) improving availability of
trained worker-power in the country;
(4) programs designed to meet the
country's health needs; (5)other im-
portant areas of economic, political
and social development, including
industry; free labor unions, co-
operatives, and Voluntary Agencies;
transportation and communication;
planning and public administration;
urban development, and moderni-
zation of existing laws; or (6) inte~
grating women into the rucipient
country's national economy.
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The use of fertilizer and other
agricultural inputs to be financed
under this loan will increase
agricultural production, which
will have a direct impact on the
increased income and improve-
ment in the life of the rural poor.

The Government of Pakistan expected
to import fertilizer for the year 1977 -
coating up to $110 million. AID's
cantribution will be 32% of the total
program and the rest of the require-
ment will be met from Government's
own and other sources. An appro-
priate covenant on the Government's
contribution is included in the loan
agreement.

Not applicable.

(2) The Covernment is making
continuous efforts to raise food
production with maximum self-

help measures. However, external
assistance to allow procurement of

agricultural inputs is presently
imperative to sustain agricultural
production until the domestic pro-
duction capability is improved.

NOTE: (1), (3), (4), (5), and
(6) not applicable,



f, FAA Sec. 281(b). Describe extent to
which prograin recognizes the particular
needs, desires, and capacities of the
people of the country; utilizes the country's
intellectual resources to encourage insti-
tutional development; and supports civic
education and training in ekills required
for effective participation in governmental
and political processes essential to self-
government.

g FAA Sec. 201(b)(2)-(4) and -(8); Sec.
201(e); Sec. 211(a)(1)-(3) and -(8). Does
the activity give reasonable promise of
contributing to the development: of econo-
mic resources, or to the increase of
productive capacities and self-sustaining
economic growth; or af educational or
other insitutions directed tcward social
progress? It it related to and consistent

with other development activitias, and will
it contribute to realizable long-range
objectives ? And does project paper provide
information and conclusion on an activity's
econornic ard technical soundness?

h. FAA Sec. 201(b)}(6); Sec. 211(a}(5), (6).
Information and conclusion on possible
effects of the assistance on U.S, economy,
with special reference to areas of sub-
stantial labor surplus, and extent to which
U.S. commodities and assistance are
furnished in a manner consistent with
improving or safeguarding the U.S.
balance of payments position.
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Not applicable.

The import of agricultural -
inputs is a compratively
short term step. Significant
activity supportive of the
Government's long range
objective is to increase

the agricultural growth rate
to attain self-sufficiency at
the earliest possible time,.

The loan will be administered
in line with existing U. S,
Governmant regulations. Pro-
curement of phosphate ferti-
lizer will be restricted to U.S.
whereas ursa may be purchased
from any Code 941 country.
Therefore, the majority of

the loan funds will benefit the
U.S. economy. No direct
effect or. areas of labor surplus
is expected.



2.

Development Assistance Froject Criteria

!Loan only)

a. FAA Section. 201(b)(1). Information
and conclusion on availability of finan-
cing from other free-world sources,
including private sources within U, S,

b. FAA Sec. 201(b)(2); 201(d). Infor-
mation and conclusion on (1) capacity
of the country to repay the loan, inc-
luding reasonableness of repayment
prospects, and (2) reasonableness
and legality (under laws of country
and U.S.) of lending and relending
terms of the loan.

c. FAA Sec. 201(e). If loan is not
made pursuant to a multilateral plan,
and the amount of the loan exceeds
$100, 000, has country submitted to
AID an application for such funds
together with assurances to indicate
that funds will be used in an econo-
mically and technically sound manner?
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In addition to importing
agricultural {nputs from U.S.
sources using AID funds,
Fakistan has also been importing
fertilizer using its own foreign
exchange and barter or other
financial arrangements to the
extent such arrangements could
be elfected. Lately, OPEC
countries have been a source

of suvbstantial financial

assistance to Pakistan in
agriculture as well as other
related areas.

Pakistan is capable to repay the
loan amount because its current
foreign exchange position ia
adequate and this loan's direct
contribution will increase the
country's productive capacity.
The repayment prospects for
this loan are theruefore,
reasonable. The funds wiil be
loaned in compliance with the
laws of the U.S. and of
Fakistan Governments. The
lending terms, 40 years inc-
luding 10 years' grace period,
2% interest during the grace
period and 3% thereafter, are
considered reasonable. The
rate of interest is less than
Pakistan's discount rate.

A loan application has been
received from the Government.



3.

4.

d. FAA Sec. 201(f). Coes project
paper describe how project will promote
the country's economic development
taking into account the country's human
and material resources requirements
and relationship between ultimate ob-
jectives of the project and overall
economic development?

e. FAA Sec. 202 (a). Tntal amount of
money under loan which is going directly
to private enterprise, is going to inter-
mediate credit institutions or other
borrowers for use by private enterprise,
is being used to finance imports from
private sources, or is otherwise being
used to finance procurements from
private sources?

f. FAA Sec. 620(d). If assistance is
for any productive enterprise which
will compete in the U.S. with U.S,
enterprise, is there an agreement
by the recipient country to prevent
export to the U.S. of rioze than 20
of the enterprise's annual production
during the life of the loan?

Froject Critcria Solelv for Se curity
supporting Assistance

FAA Sec. 531. How will this assistance
support promote economic or political
stability ?

Additional Criteria for Alliance for
Progress

Note: Alliance for Frogress projects
should add the following two items to a
project checklist.
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Increased agricultural pro-
duction is essential to Fakistank
economic development. In
order to increass production
and grain yield per acre,
increased quantities and timely
availability of agricultural
inputs such a3z fertilizer are
required;

Importation under the loan will
be done by public sector. Fur-
chase will be made from
private sector suppliers for
distribution.

Not applicable.

Not applicable.
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a, FAA Sec. 251(b)(1), -(8). Does Not applicable.
assistance take into account principles

of the Act of Boqota and the Charter of

Punta del Este; and to what extent will

the activity contribute to the economic

or political Integration of Latin America?

b. FAA Sec. 251(b)(8): 251(h). For Not applicablae.
loans, has there been taken into account
the effort made by recipient nation to
repatriate capital invested in other
countries by their own citizens? Is

loan consistent with the findings and
recommendations of the Inter-American
Committee for the Alliance for Frogress
(now "CEPCIES, "' the Fermanent Executive
Commiittee of the CAS) in its annual review
of national development activities ?

COOGEBIORID) fr
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