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Table 9.1. Growth of agricultural value added in all Pakistan, 
1947/43 to 1964/65 (1959/60 prices). 

Trend rates of growth per annum,Items 1949/50 to 1958/59 1959/60 to 1964/65Total agriculture 1.1 3.2Major crops 
Minor crps 

1.0 3.6 

Livestock -1.1
2.2 1.9 

Fishery 2.3 

Forestry 3.6 

6.2 3.24.9 

Source: Government of Pakistan Central Statistical Office, Statistical Bulletin 
(August 1965), pp. 932-33. 

Least-squares estimate of "b" in the equation log Y = a + b. time. 

agricultural growth rate neariy tripled, rising from 1.2 percent to3.2 percent, agricultural exports expanded rapidiy, and there wasa surge in rural private investment. A closer examination of Pa-kistan's rural transformation is therefore important, not only for an 
understanding of the past and prospective development of theworld's fifth largest country, but also for the lessons it provides forother countries. 


Following is a detailed 
 analysis of the magnitude and sources 
of the recent
Second rural growth. The analysis, which focuses on thePlan period, deals separately with tach of the two prov-
inces. The monscon r ice-jute agriculture of East Be ngai is radicallyodifferent from the irrigated wheat-cotton-rice culture of West Pa-kistan; in addition, the faciors that acccunteJ for most of the growth

in the two regions appear to be quite dissimilar. In both regions,however, government policy played a key role, and particular at-tention is paid to the policy variables that made the rapid changespossible. Th-z final portion of the chapter consolidates the lessonslea-ned in Pakistan's two provinces during the First and SecondPlan periods and indicates their implications for Pakistan's ThirdPlan as well as for the rest of the developing countries, 

WEST PAKISTAN: MAGNITUDE AND SOURCES OF RECENT GROWTH 
The general growth in West Pakistan agriculture has been anintegral part of the two-period national agricultural performance.

C) n i 

AGRICULTURAL DEVELOPMT.ENT 

During the years 1947/48 to 1958/59 there were con siderable 
year-to-year fluctuations, but few of the major crops showed significant increases. "Stagnant" the adjectivewas most often used todescribe the rural environment, and to predict a s.zdden upturn inproduction would have appeared rash.
But 
a sudden upturn did, in fact, take place in the 1959/60 to1964/65 period. One indication of the surge is given by the trends 

in the national accounts data shown in Table 9.2. From these seris 
Table 9.2. Growth of value added in West Pakistan agriculture, 

1959/60 to 1964/65 (1959/60 prices). 

Items Percent per year 

Total agriculture 3.8Major crops 4.9 
Minor cropsLivestock 4.8 
Forestry 1.93.9 
Fishery 9.7 

Source: Computed from Government of Pakistan Central Statistical Office, InterimReport of the National Income Commission (September 1964),obtained directly from the Central Statistical Office. 
p. 106; 1964/65 data 

*Least-squares estimate of "b" in the equation: log Y = a + b-time. 

it is clear that ihe 4.9 percent annual expansion of "major crops"played the decisive role. Because of their growth and absolute levelf i rt n e o bpreliable, a d al c u e 'h d t aCa e m ch o e r l a l ,most of the West Pakistan analysis will focus on the major cropsproduced in the Indus Basin.2
 

A more disaggregated picture of the widespread improvements

within the crop portion of GNP is given in Table 9.3. The computations show 
 that virtually all commodities recorded a sizable2. Data for the livestock sectors of both East ,nd West Pakistan are particularlysuspect. See mimeographed PakistanFalcon and Carl Planning CommissionH. Gotsch: "Growth papers by Walter P.of Livestock Products in East Pakistan

during the 
 Second Plan Period" (May 1965); "Recent Growih of the LivestockSector of West Pakistan" (May 1965).
importance The fact that livestock contribute as muchto GNP of improving large-as do combined and small-scaleinformation about manufacturing underscoresthe animal-product thecussion of data sector.on the major crops, see For dis-Walter P. Falcon, "Reliability of Punjab
Agricultural Data," Statistical P.pers (Karachi:nomis, 1962), and "Farmer Response to in

Institute of Development Eco-Price an Underdeveloped Area: 
1962. of West Pakistan," unpub. Ph.D. 

ACase Study dissertation, Harvard University, 
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Table AGRICULTURAL DEVELOPMENT 2739.3. Crop production in West Pakistan, 

aportion of which was in.talled between1959/60 to 1964/65. 1880 and 1930, delivers 
a cultivatedabout 59 million acre feet of irrigation water (m.a.f.)area of about 26 million annually toAverage production acres.Annual rate of growth& However, productionin the Indus Basin areaCrop (thousands of tons) 

is hampered by water deliveries that areRice (percent) low relaiive to thf.Wheat 1,127 7.8 area commanded ad by he considerable varia4,021 tion in canal discharges. As a result, water is the key input in the3.7Watr to 
35 
 3.7 


Jowar 247 
basin region, which produces about 80 percent of the total pro-Barley 3.7120 vI"cial outpi t.3 

Othra -6.2Gram 614 Prior to 1957/58 individual farmers could do little to supple6uss184 
 ment their meagerSugarcane -., water supplies. The public canal syst-e14,757 was 
Rape, mustard 10.6

236 
_b 

outside the purview of individual decisions, ad traditionalof supplenenting water supplies, sucI, as 
means 

Potatoes the Persian wheel, were123Onions 9.0
129 too inefficient12.0 there 

for large-scale water developme:... Furthermore,was relatively little increase in public water supplies at theFruits 980aCotton lint 
Tobacco 1,934a 7.1 field level between 1947/48 and 1957/58. To be sure, marginal152a iraprovements wee6.7 canals were 

effected in the existing canal system, severalrun somewhat above their designed capacity, and aSource: Computed from Government of Pakistan Planning Commission, HandbookofAgriculturalStatistics(June 1964), pp. 70ff.; 1964/65 data supplied by West Pakistan 
start was made on severa&major barrage areasDepartment of Agriculture. Pakistan.' But these were in southern Westin part offset by the vagariesaLeast-squares estimate of "b" in the equation: log Y 
flows resulting from the Indus Basin dispute with India. 

in canal 
= a + b-time. One irrigation program in the earlier period does, however, deaForFor signiyearnttrend6the years 1960/61 to 1963/64.ato 1963/64Insufficient e
data for trend calculation. ve. serve special comment. For approximately thirty years the Department of Agriculture had been sinking a limited number cf small9 Production of cotton lint given in thousands of bales, production of tobaccomillions of pounds. in mechanical tubewells

and consistent growth during the six-year period. Whereas these 
signed to for private farmers.1 These wells were dtap the high-quality underground aquifer or reservoir averages and trends are in themselves impressi.e, they serve mainly 
filled by the leakage of water from canals and rive:s. Although thewater delivered by the wells wasto pose the major question: was the 27 percent trend growth in only marginally important crop output during the Second Plan period 

theDepartment drilled only six hundred wells between 1950/51weather phenomenon, and1954/55 - these installations helped to spread a new water techor was there a more fundamental structural t:anformation account-;nC for most of the growth? In attempting to answer 3na.e t
it is useful uetin Iis 3. For the importance of irrigation watetto examine first the increased ust2 P. Falcon as an input to production, see Walterof improved inputs and Carl H. Gotsch, "Relative Price Response,that might explain the growth and Technological Change: A Economic Efficiency,

- that is, to Drovide a raiher crude 
Case Study of Punjab Agriculture" in Gustav F.but descriptive agricultural production function for West Paks 

Papanek, ed., Government Policy and Private Enterprisein Pakistan (Cambridge:agricultur Harvard University Press, 1967).buteriAnypanalysiv 
 tinfr West Paki ust -in. Only about 25 percent of the wheat,Water. Any analysis of agriculture in West Pakistan must begin of the cotton, 7 percent I percentwith a study of the irrigation system, for except in the re4. 
of the rice, and 2 percent of the sugarcaneon a rain-fcd basis in the former Punjab. are grownsmall rain-fed area Although the Guddu and Ghulam Mohammed Barrage projectsin the northern portion of West Pakistan, the were begunroes earlier,santeagriculture of the region directly depends on irrigation water from 

litle agricultural deveiopmentPlan period; was effectedmost will not by them before the Second
Cropping 

occur until the Third Plan period.5. For history, see GhulamPatterns Mohammed,in West Pakistan," "Private Tubewell Development andthe world's largest irrigation network. This system, the northern 
Pakistan Development Review1964, pp. 1-53. (Spring 
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nology, which was to play a critical role in the cond Plan pe-
riod.81

This description of irrigation in West Pakistan gives only thescantiest picture of a complicated system. Nevertheless, it suggests 
two important points: that irrigation water was an input with avery high marginal-value product, especially in certain critical pc-
riods, and that a tubewell technology, known for years on the
subcontinent, had in the First Plan period begun to be disseminatedin West Pakistan to farmers and to private firms in the business of 
sin Wels .
sinking wells. 

Both of these factors were probably necessary conditions for 


Planone ofperiodPakistan's surge- themost amazing developments during the Secondin private tubewell installations.7 In 
1959/60 about 1,350 tubewells were installed, of which approxi-

emately two-thirds were sunk by private drillers using a simple tr-

cussion technique. By 1963/64 the number of annual installations 
had accelerated to 6,600. (See Table 9.4.) As of July 1, 1965, it was estimated that a total of over 31,500 private tubewells had
been installed, primarily in the cotton and rice regions of the for-
mer Punjab. Of this total, about three-fourths were powered by 
diesel engines, the rem ainder by electricity. " 

The private tubewells installed were of various shapes and sizes.
From a technical engineering point of view many were not very
efficient, but they all had one point in common: they were extraor-dinarily profitable. Installation costs ranged between Rs.5,000 and
Rs.12,000, with the shallower electric wells in the rice area at 
the lower end of the scale and the deeper diesel wells in the cottonarea relatively more expensive. Most of these wells were installed 


6. For an excellent nontechnical discussion of tubewells in West Pakistan, see
R. Revelle, "Water," Scientific American (September 1963).

7. Another important factor was the liberalized import policy. Whereas mostof the pumps and engines were manufactured locally, the freeing of ba ,ic com-
modities such as pig iron meant that the smallcould acquire shops producing the equipmentthe necessary inputs. See W. P. Falcon and S. R. Lewis, Jr., "Eco-nomic Policy and the 'Success' of Pakistan's Second Plan" (mimeo, HarvardCenter for International Affairs, November8. The rapid acceleration 1966).in installations was mostly unexpected and unnoticed.As a result, there was some initial controversy about the tubewell data cited here,
which were acquired in censusa undertaken
Economics in conjunction by the Institute of Development
proposed public 

with the Department of Agriculture. Later recounts intubewell project areas and cross-checks with land revenueelectrical connection rcords generally verified the accuracy of the original I.D.E. 
and 

survey. 
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Table 9.4. Location of private tubewells by district, summer 1964. 

Source: Institute of Development Economics Survey, completed by Department of 

Total Total Total 
tubewells electric diesel No. installed 

District 
SargodhaSag da352 installed 

719 
tubewells 

299171181 tubewels171 in 1963/64
10974 

Lyallpura 1,063 291 772 301 
JhangMianwali 
S iakoti
Sialkot
Guiranwalab 
LahoreMontgomery 

1,5401,24 
2282,453

4,234
1,6074.055 

448
407 
107434 

1,270
8561,175 

1,0921290 
12,62,024

2,964
7512,880 

304 

503
1,170504 
1,049 

MultanMozaffagarh 
Mzfaah443D. G. Khan 

Bahawalpur 
BahawalnagarRahimyar Khan 

5,148,483 
220 
398 
273443 

624
62 

26 
39 

4,524
454 
443220 
372 
270434 

1,345
1345 
14240 
122 
87177 

Sheikhupurao 460 117 343 125 
- 5 

Subtotal 
Former Northwest 

23,641 5,840 17,801 6,312 

Frontier ProvincedSouthern Zoned 3591,000 
,000 

31050 
0 

49950 
1 0 

88200 
600 

Total private tubewells 25,000 6,200 18,800 6,600 

Agriculture field staff. 
I Excludes Jaranwala Tehsil, an administrative subdivision of a district, which falls 

in SCARP I (the first Salinity Control and Reclamation Project).b Excludes Hafizabad Tehsil, which fails in SCARP I, but includes Ferozwala Tehsilof Sheikhpura District.Sheikhupura District, Hafizabad Tehsil of Gujranwala District, and Jaranwala Tehsil 
*Estimated number of private tubewells in Sangla Hill ard Sheikhupura Tehsils of 

of Lyallpur District. The major parts of these tehsils are included in the SCARP Iproject area. 
dEstimated.

by cultivators with 25 ncres or more, but there were important ex
ceptions. in the Gujranwala area, for example, perhaps 20 percentof the installations were made by town investors who had little or 
no land. In addition, there was widespread selling of water assmaller farmers attempted to utilize more fully the capacity of 
their tubewells.

9. T and Kalinbach Inc., Salinity Control and Reclamation Program No. 4Uppe: Rechna Doab, West Pakistan (West Pakistan Water and Power Development
Authority, June 1965), p. 11-3. 



277 

Multn, yalpurLahreGujrnwaa,
askaarenowcrease
ialkt, nd lowed the typical pattern of innovation inagriculture, but the inin profitability speeded the process,Multan, Lyallpur, Lahore, Gujranwala, Sialkot, and Daska are nowloethtyiapterofnoainingictubttei- as did the demonstrationlined with shops manufacturing pumps and engines, and the skill, 
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By any standard the benefits produced by the tubewells werelarge, both to the individuals who installed them and to the en-ytire economy. A typical well averaged about one cusec iri delivery;that is, it could produce about 2 acre feet of water in a 24-hour

day.10 Annual utilization averaged about 2,400 hours, or about 200 acre feet per well. In total, therefore, the estimated 25,000 wells
installed during the Second Plan period increased the annual rateof irrigation water available 
acre feet. at the field level by about 5 million 

are 25e000 weturalThe 25,000 wells represented an initial investment on the orderof Rs.250 million, a sum thought impossible in West Pakistan'straditional agriculture. This investment was an important stimulusto the small-scale machine industry. Whole streets in such cities as 

pressve.0
ingenuity, and training demonstrated in these shops have been im-pressive."1 

Measured 
 in value terms, the returns from the wells were very 

and approximately Rs.3,000 per year as operating expenses, thelare.Assuming Rs3,100 per year as average depreciation charges, 
cost per acre foot of water averaged about Rs.20. In the case ofcotton, where approximately 2.5 0changingacre feet of water per acre were
typically used, the total water cost approximated Rs.50 per acre. 
The gross return was on the order of Rs.240 per acre, clearly aprofitable venture even if the other small costs of production wereincluded. 2 In several more detailed sets of calculations Ghulam 

10. Harza Engineering Co., Reconcissance Survey of Private Tubewells (WestPakistan Water and Power Development Authority, February 1965), appendix, 
11. Daska is a particularly interesting town in this respect. A visit in 1961revealed only a few machine shops. By mid-1965 Daska had become one of themain diesel-engine centers: over 120 shops were engaged in production, andoutput totaled about 250 engines12. The figure Rs.240 assumes 8 maundsper month. of seed cotton per acre at Rs.30 

per maund. (One maund = 82.2 pounds; one Rs. = $0.21.) An alternative calculation of the marginal revenue product of tubewell waters was made by Tiptonand Kalmbach, Inc., Salinity Control, p. F-26. Using awork, they estimated the value of an additional linear programing frameacre foot of water distributed 
October-May and Noember-April
so-called Revelle Report 

to be Rs.106 and Rs.97, respectively. The(Report on Land and Water Development in the IndusPlain[Washington, D.C.: The White House 1964]), p. 428, also using a program-ing technique, estimated
(spring-planted) season. the value of water at Rs.66 per acre footCo. 

In their Tarbela Report for Priority Area 1, the Harzaobtained for Kharifeven higher estimates of value-188 rupees per acre foot at the 

AGRICULTURAL DEVELOPMENT
Mohammed estimated that the annual net income from tubewellinstallations ranged between Rs.3,000 and Rs. 17,000, dependingonontsizeofoarangthe size of farm and the type of installation; he also reportedd e t pe os.all0ion lso depedthat the investment payout period was generally less than t-wo years.

General profitability was one major reason for the rapid spreadof tubewells. Their acceleration in numbers in the 9 6 r0's was also
ad bubl icl ratof i nur 

n, always considerable, wereincreased by relatively higher and more stable prices for agriculproducts, by lower-cost power as a result of the government'selectrification program, and by increased availability of pump materials under the import liberalization program. An acceleration intubeweil numbers might have been expected in case if they in 

effect of the public tubewell development program.
e ect of the pd vatetubwt lsr thgw oThe exact contribution of the private tubewells to the growth ofaggregate agricultural GNP is difficult 

o 
to measure. Primarily, thedifficulty is one of sorting out from short series of aggregated dta 

tivation by decreasing fallow, improving the yields per acre, andthe three main effects of tubewells: increasing the intensity of cul
thain becreasin fo, g

the composhion oouptgenerally toward higher-valued products. Ideally, a measure for each component would be asfollows. In the base year t for the ith crop: 

Production, =1g.C, Yt',4g
 
where
 

P = gross production of crop i
I = overall intensity of cultivation (in percent) 
C = composition of the cropping pattern (in percent)
A = commanded area

Y =z yield per acre 

After the installation of the tubewells and assuming, say, year t + 5: 
P + AP = (I+ A/)(17+ AQ)-(Y+ A )-A
 

AP = (Al-C Y-A) + (AC-I. Y'A) + (A Y-I' C-A) 
Intensity Composition Yield

effect effect effect 
daom, or about 270 rupees at the head of the watercourses. Althoughsome differences in assumptions behind these estimates, 

there aregreatly exceed the capital and operating charges of pumpingall thewater,calculated benefits 
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In any case, at the start of the Second Plan period the revised 
Master Plan indicated that the total field availability of irrigationwater (wells plus surface) in the Indus Basin was approximately
59 million acre feet  34 m.a.f. in the Northern Zone and 25
m.a.f. in the Southern' 3 'Therefore, private tubewells alone during
the Second Plan accounted for about a 9 percent increase in irri-
gation water supplies. This increase in water supplies probably had 
an equally direct impact on irrigated crop production. It thus ap-
pears that private tubewells accounted for about one-fourth ofthe total 27 percent increase in the value of crop output.1" 


This last assumption implies 
 a constant marginal producti,,ity 
of water with increased supplies. Such a proposition appears rea-sonable over a 10 percent range, given the large amounts of un-
cultivated land and underemployed labor and bullocks available inboth seasons, the low yields, the cropping pattern changes that this
water allowed, and the increased flexibility in total water use that 
was possible with tubewells. For example, the application of water 
at certain critical stages because of a tubeweli installation was likely
to have a very high return. These factors should have been more 

than sufficient to offset any tendency toward diminishing returns
that might have been expected if water supplies had been increased

without changing the time distribution. Survey work now in prog-
ress in West Pakistan by the World Bank should provide more light
on this subject, but pending its completion, the proportionality as-
sumption appears reasonable. 

In summary, private tubewells played a critical role in the in-creased agricultural performance of West Pakistan. During the SeC-ond Plan, besides their overall contribution to the gain in the value
of major crops, their concentration in the cotton and rice area ofthe Northern Zone were major reasons for the speclacular recent 
growth of these commodities."' Moreover, the wells gave tangible 

13. For the unrevised figure, see Ha-za Engineering Co., Program for Waterand Power Development in West Pakistan through 1975 (West Pakistan Waterand Power Development Authority, Janur,.ry 1964), p. 41.14. This calculation assumes that 80 percent of gross value of crop productioncomes from irrigated lands. Thus, .80 X .09 = .072, or about one-fourth of the 
27 peicent. 

to.al cotton. The15. Multan Division,10-15 forpercentexample, producesra:es ofabout 40 percent of Pakistan'sannual growth in cotton during theSecond Plan were highly correlated with the installaon of over 10,000 plivatetubewells in the region. The rapid growth of rice in the Cutianwi2a area becan 
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evidence of the rural resources that were available for high-return,
nontraditional investments in agriculture.

Although the private tubewell development is especially interest
ing because of its large, unplanned nature, it was definitely not the
only element in the water-improvement program of the Second
Plan. Indeed, the combined public tubewell and surface water de
velopments were of almost equal importance. The first Salinity Con
trol and Reclamation Project, covering some 1.2 million acres 
(SCARP I), reached completion in 1961. It was the first of manycontemplated projects in a widespread public program in the field
of water development and salinity control that has attracted world
wide attention. 16 

SCARP I consisted of approximately 2,000 deep turbine tube
wells, which averaged about 3 cusecs in delivery. In 1963/64 these
wells supplied more than 2.5 m.a.f. of supplemental water. This
water was pumped in part for the leaching of salts and in part for
the consumptive use of plants. The increased acreage, the improved
yields, and the changes in the composition of output that the public
tubewells pennitted were the main factors in approximately dou

-
bing output at constant prices (see Table 9.5).1 These changes 
in output raised the incomes of cultiators, though the suddenness
and concentration of the water input severely strained the market
ing, storage, and transportation facilities of the area. In additionto SCARP I, approximately 0.5 m.a.f of irrigation water was de
livered in the last year of the Second Plan by public wells in Chaj 
Doab (SCARP II). 

There were also a few public tubewells operative in the Southern
Zone near Khaipur. In the former Sind, however, neither public
 
nor private tubeweils were significant factors. Several reasons 
account for this, the most prominent being the limited area (approxi

accounted for similarly. W. P. Falcon and C. H. Gotsch, "Agriculture in WestPakistan: Past Progress and Futvre Prospects"mission, December (mirneo, Pakistan Planning Corn1964), pp. 14-16 and Appendix D.16. See, for example. Revelle, "Water"; the Revelle Report; A. V. Karpovand R. Nebolsine, "Indus Valley: Key to West Pakistan's Future," Indus (December 1960), pp. 2-10 (January 1961), pp. 4-13 (March 1961), pp. 4-10 (April1961), pp. 9-18 (May 1961), pp. 4-20 (November 1961), pp. 4-32 (January 
1963), pp. 7-14.17. For a fuller discussion,in the project particularly of the impact of extension activitiesarea, see U.S. Agcy for International Development, "Progres!and Evaluation, Salinity and ProictRedcyamatIun DevelOnentCAP D-
W,,/ t . ....  - t.. O.......
 

http:Janur,.ry
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Table 9.5. Increase in net value of production resulting
from tubewell installations, SCARP L.a 

Irrigated crops Net value ofproduction 
(thousands of acres) (thousands of Rs.) 

Net 

Before BeforeCrops tubewells 1963,/64 tubewells 1963/64 change(percent) 


Rabib (fall-planted) 
Wheat, barley 179.2 381.3 8,958 24,787 +178Pulses 13.4 9.3Oilseeds 25.4 323 32714.5 330 305 +- 18Berseem 83.2 181.5 29,129 71,642 +146 

Fruits, vegetables
Miscellaneous 5.0 11.3 3,250 7,359 + 1268.0 3.2 144 58 - 60 

Subtotal 
 314.2 601.1 42,134 104,478 +148Subtotal 42,3461.1 3142 04primarily 

Kharif spring.plan,ed) 
ce 104.2 157.3 8,339 14,465 + 74

Cotton 106.5Sugarcane 61.5 91.2 5,964 6,749 -4 1378.9 12,316 23,681 + 92 

Maize 
 9.3 57.1 547 5,312 +870

Kharif fodder 84.9 134.7 12,308
Miscellaneous 6.6 22,494 + 8235.5 117 639 -470 

Subtotal 
 373.0 554.7 39,591 73,340 + 85 

Grand Total 687.2 1,155.8 81,725 177,818 +118 


Source: Government of West Pakistan Directorate of Land Reclamation, "Progress 
of Reclamaticn in SCARP I (mimeo, November 1962); Government of West PakistanLand and Water Development Board, "Progress Report for the Period October 1963 toSeptember 1964, SCARP I" (mimeo, 1964); Ghulam Mohammed, "Private Tubewell
Development and Cropping Patterns in West Pakistan," Pakistan Development Review 
(Spring 1965).

aThis table implicitly assumes that weather and other factors were the same in the 
before-and-after calculations. Although the assumption is not strictly true, the differ-ences do not appear to have been large. 

b The proportionately large increase in winter crops results primarily from the factof tubewells,that a substantial part of the area received only summer water prior to the installation 

mately 15 percent) underlain with nonsaline ground water directlysuitable for irrigation purposes. Also important was the fact that
much of the former Sind suffers from regressive tenure arrange-
ments, which tend to discourage investment by the individuals who 
actually cultivate the land. 
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The contribution of the public tubewells to agricultural growth,
as in the case of the private wells, can not be det!rmined precisely.However, the SCARP I data indicate that increases in output were 
somewhat less than proportional to improvements in water suppootoa mrvmns5
plies. Several reasons may be adduced for this nonlinearity. First,the project was too limited, and tubewell capacity did not exist forthe critical sowing periods to permit the planting of maximum acre

ages. This factor, coupled with the pricing of tubewell water on anacreage rather than volume basis, gave rise to extremely high sea
sonal applications of x ater per acre. Studies by the World Bank
consultants indicated that irrigation deltas of as much as 00 inches
 
per acre were being applied to rice, and 60-70 inches to berseem(Egyptian clover). With these high deltas, returns were bound to 
diminish sharply at the margin. Second, the SCARP I area was a 
severely waterlogged, saline area, and that portion of the water usedfor reclamation purposes had a very low direct effect onproduction. Therefore, even though public tubewells increased totalirrigation supplies in West Pakistan by about 5 percent, they in
creased output by only about 3 percent during the Second Planperiod. 

Between 1960 and 1965 progress was also made on a number 
of public surface-water projects. Included in this category are the
Guddu, Ghulam Mohammed, and Taunsa Barrage developmentsand a number of smaller schemes outside the Indus Basin. Prelim
inary estimates indicate that approximately 0.8 million acres of 
new area were affected.' 8 In addition, about 2 million croppedacres received increased irrigation deltas. In total, an increase ofabout 3 m.a.f. of water is estimated to have been utilized for croppo u t i3 f o m t e s oes . Howeve a fo n must 
production from these sources. However, a firm conclusion must
await the final updating of irrigation data.Although the figure 3 m.a.f. represents approximately 6 percentof the total irrigation supply of the Indus Basin, this water clearlyhad a less-than-proportionate effect on output. Unlike tubewell installations in settled areas, the development and settlement of new 
agricultural lands involve relatively long time periods. In the Ghulam, Mohammed Barrage area the problems have been particularly
difficult, and reported yields in that area are much lower than 

18. Pakistan Planning Commission, "Targets of Crop Production for the Third 
Five Year Plan" (mimeo, January 1965), table 2. 
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production is due to the 4-5 million acre increase in the areatreated with plant protection. When a 15 percent yield factor isapplied to the approximately 15 percent additional cropland coy-
ered, over 2 percent of the growth in gross production becomes 
directly attributable to plant-protection measures.measures helped "save" In addition, theseto increases obtained from the other fac-
tors.Much has been written about the necessity for, and potentialof, improved seed varieties that are fertilizer responsive. 2 Whereasthe future looks vtry promising in West Pakistan, especially inthe case of wheat, most observers agree that improved seeds havebeen only marginally important in explaining the recent growthperformance.23 That seed improvements did not progress farthermay be explained by the lack of good foundation stock for manycommodities, bureaucratic difficulties in multiplying good seeds, andseveral transfers of the responsibility for distribution among gov-
emiment agencies. As a result of all these difficulties, most of theseed improvements came from farmer-to-farmer transfers of rel-
atively better desi (local) varieties.Limited survey work indicates that about 3 million additionalacres (1965 relative to 1960) were sown with locally improvedseeds during the Second Plan. If a 10 percent yield factor is ap-plied to the approximately 6 percent of the total area affected, itexplains slightly less than 1 percent of the five-year growth. Sincemeasuring increases from farm-to-farm seed sales is extraordinarily
difficult, the data presented here are very rough and probably con-servative. Nevertheless, even if the data are off by a factor of 200percent, as seems unlikely, the conclusion must still remain that"improved" seeds were not a major element in Wet Pakistan dur-

22. See, 
West 

for example, N. E. Borlaug, "Accelerated Wheat Improvement inPakistan and the Revolution in Agriculture" (mimeo, Ford Foundation,April 1965); A. C. McClung, "Accelerated Rice ResearchPakistan in Cooperation with the International Program for East 
(mimeo, Ford Rice Research Institute (IRRI)"Foundation, May 1965); R. W. Herdt and J. W. Mellor, "The 
Contrasting Response of Rice to Nitrogen: India and23. Experiments the United States," Journalwith Mexican varieties have indicated awheat yields under farm conditions. Borlaug, 

possible tripling of 
Pakistan." The past results 

"Wheat Improvement in West 
was were sufficiently impressiveallocated in 1965 for the importation and disbursement of approved Mexicanvarieties to leading West Pakistan farmers, 

that about Rs.0.5 million 
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Several other factors were potentially important in explainingthe increase in output not directly attributable to "hard" inputs.Among the most important were the more than additive effects ofusing several inputs in combination and improved agricutur tech

niques, including more intensive useduction of traditional "actors of prosuch as hand and bullock labor. 
Both types of factors are, of course, difficult to quantify. However, with regard to interaction effects, experimental studies indicate that the increase in yield resulting from the simultaneous application of fertilizer and water is significantly more than additive.For example, the results of various trials thruughout the subcontinent show approximately a 25 percent gain in fertilizer responseas a result of an adequate water supply. Such evidence, coupledwith Ghulam Mohammed's finding that private tubewell farmersused significantly more fertilizer than nontubewell farmers, leadsto the conclusion that the interaction effects from these two inputs

alone may have been substantial. 
Given the low level of extension efforts during the period, it 

to new 
was unlikely that much of the residual output could be attributedmethods of plowing, weeding, or harvesting. In most cases,improvement would have required the adoption of better and moreexpensive implements; the failure of all but the very large farmersto move in this direction is a matter of record. Except for the tubewell, therefore, the technology factor was probably overshadowedby production increases attributable to a more intensive use of hand 
and animal labor.
 

There were two 
reasons for expecting increases in output froma more intensive use of the traditional factors. The first is the effectof an increasing man-land ratio. Population growth for the SecondPlan period has been estimated at about 2.5 percent per annum,
wel! above the rate cf increase in the availability of new cultivatablearea. A second reason for expecting a greater commitment of handa 
and animal labor is the significant improvement in the prices received by farmers relative to prices paid. Economicaily motivated 
farmers would respond to the improved termsupward along their "t " p 

of trade by moving
along the aggregate supply curve. Such an increase in output should 
be distinguished from increases that result from an upward shiftin production functions stemming from an investment in inputs such 

http:performance.23
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as water or fertilizer. In summary, these factors seem capable of
accounting for the residual growth of approximately one-half per-
cent per year.In addition to interaction effects and movement along the tra-
ditional production function, many other forces were at work. Someof them, such as soil conservation or improvementsbreeds, undoubtedly had a positive in livestockeffect on production; others, 

such as the increase in waterlogging and salinity, acted negatively.Cu 
But five years is not a very long period in which to expect signif-icant changes in these variables; on balance they probably tended 
to cancel one another out. 

Recently there has been a great deal of concern about the de-cline in output due to waterlogging and salinity. However, these
problems have been building up for from 50 to 100 years, and aclear distinction must be made between the absolute levels that are 
a partial explanation of the presentand the changes in effect that are 

low yields in West Pakistan,likely in a five-year period. It iscommonly estimated, for example, thLt the equivalent of from 50,-
000 to 100,000 acres are being lost through waterlogging andsalinity each year. 4 Over a five-year period this loss would amount 
to at most 500,000 acres,reducing the gross value 

which would in turn have the effect ofof crop production by a total of onlyabout 3 percent. (See Table 9 7.) While we do not minimize thedifficulty of waterlogging and salinity prob'.zms, in the short run 
their effect was small relative to the vast improvements in irriga-
tion.Summary of Growth Factors.It is possible to explain the 27 per-
cent trend growth in major crop output during the Second Planperiod in very broad quantitative terms. The public and private
groundwater development increased irrigation water availability byover 8 million acre feet and also improved the time distribution 
of water to farmers. These qualitative and quantitative improve-
ments helper. to increase the utilization of underemployed land,

bullocks and were diretllabor, and for more thanone-third of the increase in cy responsiblecrop output. Moreover, the ground-
water-development program, and the control that it gave farmersover critical water supplies, helped to "induce" the use of otherimproved inputs, such as fertilizer. -tn addition to the 10 percent 

24. Revelle Report, p. 63. 
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Table 9.7. Estimated effects of waterlogging and salinity

in the Second Plan period.
 

Decrease 
Compositionof Decrease pn grossin production

cropping production Prices valuepattern Thousands Yield (thousands 1959/60 (millions 

Rice Crops (percent)m of acres (munds) of tons) (Rs./ton)b of Rs.)4 20 10 7.3 545 4Wheat 28 140 11 56.4 410 23
Minor grains 10 50 9 16.5 350 6SugarcanePulses b15 753CP 3808 22.0 390417.6 950Oilseeds 219 45 6 9.9 670 7

Fruits, vegetables 
 9 45 70 115.4 325 38

Cotton 
 19 95 9 31.3 900 28 
Total 100 500 - 1360 

patterns and yields are representative of ave3age data for the Northern-CroppingZone. See study prepared by Harza Engineering Co. for West Pakistan Water and 
Development AuthoriLy, Programfor Water and Power Development in West Pakistan 
through 1975 (January 1964).b Prices are those of the National Income Commission for 1959/60.
The gross value of total production in 1960/61 
was Rs. 4290 million. 

growth from groundwater, approximately 4 percent of the growthcame from surface-water development, 5 percent from fertilizer, and8 percent from improved s2ed, plant protection, and other residual 
factors. 

Table 9.8. Sources of increased crop output, West Pakistan. 

Sources Percent peryear

Private tubewel!sa 
 1.4Surface waterPublic tubewells 0.6 
Fertilizer 0.7 

1.0 
Plant protection 

0.4 
Seeds 
Residual (interaction, improved practices, 0.2 

increased labor intensity, etc.) 0.6 

Total growth 
•Cropped area increased about 3 percent per year during the Second Plan period.

This increase has been included under the water categories, since water, not land, isthe binding resource in most parts of West Pakistan. 
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The sustained West Pakistan agricultural growth, summarizedin Table 9.8, was clearly more than a weather phenomenon. Thetable, and the analysis that underlies it, are important for severalreasons: first, it provides a picture of what has happened in ruralareas of West Pakistan; second, it draws attention to the majorinputs that have been the quick contributors to agricultural growth;and third, it suggests a general technique for projecting futuregrowth. It should be added, however, that the investments directlyresponsible for growth under the Second Plan depended on thepublic policy toward agriculture, discussed in a later section. 

EAST PAKISTAN: MAGNITUDE AND SOURCES OF RECENT GROWTH 
Given the great differences between the irrigated Indus Basinand the monsoon rice agriculture of East Bengal, the close coin-cidence between the general performance of agriculture in the tworegions is striking. After a stagnant period between Partition and 

the end of the First Plan, the rural sector in the Eastthe West grew remarkably during the as well asSecond Plan. In recentyears East Pakistan has become almost self-sufficient in terms ofrice. This accomplishment again raises the question: does it rep-resent a climatic phenomenon or a structural change in agriculture?
Although the recent agricultural growth has been fairly wide-spread in East Pakistan (see Table 9.9), the major contributor togrowth has been rice. Hence, we will concentrate primarily on 

Table 9.9. Growth of value added in East Pakistan agriculture, 

1959/60 to 1964/65 (1959/60 prices). 
Items Percent per year4 

Total agriculture 3.0Major cropsM ior crops 3.2.7ei 
Livestock 2.0Forestry 3.1 
Fishery 2.9 

Source: Computed from Central Statistical Office, Interim Report of the NationalIncome Commission, Appendix XIV. Data for 1964/65 supplied directly by the CentralStatistical Office. 

Least-squares estimate of "b" in the equation: log Y 
- a + B.time. 
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this commodity, which contributes nearly 70 percent of the cropvalue added.2 5 Most of the analysis will also be made on the basisof trends, although analyzing the growth rate for agriculture inEast Pakistan is far more difficult than in the western province. InEast Pakistan general knowledge about agriculture is more limited,and the effect of weather is much more dominant. Floods, droughts,and hurricanes are common occurrences, and the different permutations and combinations of weather effects are almost infinite. Asa result of the weather factors, fluctuations about trends in production are very large  as much as 20 percent in successive years.

These large, weather-induced variations in production make it difficult to estimate with assuranceperiods, and the the magnitude of growth in shortuse of trends or averages over longer periods isalso not without its difficulty. Given this caveat, however, whatcan be observed quantitatively about agricultural growth betweenplan periods, and about progress within the Second Plan period?Table 9.10 provides information on rice for three periods. It 

Table 9.10. Five-year average of rice production

by season, East Pakistan.
 

First Plan

Pre.Plan 1955/56 to 1959/60 Second PlanSeason 1950/51 to 1954/55 (thousands of tons) 1960/61 to 1964/65Aus 1,829 1,939 2,437Aman 5,345 5,231 6,765
 

Boro 
 335 344 500Total 7,509 7,514 9,702 

Source: Planning Commission, Handbook ofAgriculturalStatistics, pp. 72ff.indicates the stagnant nature of rice production during the 1950's,
when the decline in production in the Aman season offset the gainsin the Aus and Boro seasons."0d To be sure, Aman production durr p ring the First Plan period was marked by floods of record proportions, but the net impression for the period 1950151 to 1959/60 

,peso eid ,. 996
25. W. P. Falcon and C. H. Gotsch, "An Analysis of East Pakistan Agricultureduring the Second and Third Plan Periods" (mimeo, Pakistan Planning Commission, May 1965), p. 52. 
26. Au, Aman, and Boro refer to the different seasonal types of rice, harvested

in July, December, and March, respectively. 
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is one of large fluctuations about a rather steady !evel.2 7 The Sec-
ond Plan period registered a mirked difference, with average pro-
duction approximately 30 percetit greater than under the First Plan 

and with gains inproducta for all types of rice. 


Y 
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FIGURE 9.1
Relationship between per capita Aman rice production and average February
to March rice prices, East Pakistan 

It has sometimes been implied, usually without supporting evi-
dence, that the reported growth in East Pakistan rice production
during recent years represents nothing more than statistical ma-
nipulation.2 Although the agricultural data do have definite limi-
tations, such a charge does not appear warranted. In the first place,
significant improvements have been made in data collection. The 
start of cluster-sampling for the area data and the beginning of
crop-cutting experiments for yield calculations have provided im-
portant cross-checks on judgment methods and have generally ver-

27. The year 1955 is one of the "maximum flood" bases used by the East
Pakistan Water and Power Development Authority in c.-Iculations for flood anddrainage projects. 

28. See, for example, K B. Griffer and B. Glassburner, "Financing Develop-ment Plans :n Pakistan," Pakistan Development Review (Autumn 1965), p. 3. 
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ified their relative accuracy.29 In addition, the production data 
are consisten with the price performance of the Second Plan years.
This consistency is substantiated by the simple yet revealing price

quantity models for rice shown in Figures 9.1 and 9.2. Figure 9.1 

150- (62/63) 

Y 321-L07 X 

140- R2C5/0 86) 

(59/60) 
0 - (61/62}, 

(63/64) 

00.o a.(60/6
120-

OI
 

0.14 0.15 016 0.18 2.0-a7 0.19 X
Per cpita availa.ility 

FIGURE 9.2 

Relationship between per capita rice availability and annual rice price

indicates the relationship between Aman rice production per capita

(the major type of rice 
and the major contributor to production

fluctuations) and the rice price prevailing in forty retail markets 
between December and February. There is a strong relationship
between the variables (R2 .90), and if the production data had 
been artificially adjusted to any substantial degree, there would have 
been little reason to expect this close correlation and the reasonable 
price relationship it implies.3 0 Figure 9.2 shows a similar strong 

29. East Pakistan Directorate of Agriculture, OperationsCrop-Cutting Experiments "Sample-SurveyConducted by the Bureau of Agricultural Statistics,and 
162/63" (Daa, 1963).

30. Neglecting certain problems of specification and statistical identification,Figure 9.2 indicates a mean price elasticity of demand for rice in East leakistan
of about -0.75 for the period 1959/60 to 1964/65. 

http:accuracy.29
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relationship for average annual prices and total rice availability per
capita. These models, although very crude, help confirm the fact 
that a 3.4 percent annual growth in production did occur. 

Further insight into the growth in rice production is obtainedby disaggregating total production figures by seasons as well as by 
acreage and yield. Table 9.11 indicates that in the Aus season the 

Table 9.11. Antiual growth rates of rice yield, acreage,
and production by season, 1959/60 to 1964/65. 

Percent per annuma 

Season Yield Acreage Production 

Aus 0.8b 2.1 2.9Arnan 2.5 0.8 3.3
Boro 3.6 2.6 6.2 

Total 2.1 1.3 3.4a 

Source: Computed from Planning Commission, Handbook ofAgriculturalStatistics,pp. 72ff. 

&Least-squares estimate of "b" in the equation: log Y = a + b-time. 
b No trend at the 5 percent level of significance. 

In terms of total contribution, Aus rice accounted for about 20 percent of the growth, 
Aman rice for 70 percent, and Boro rice for about 10 percent. 

gain was primarily from acreage increases; in Aman, the season 
whcn the acreage sown is already near the physical maximum, the 
gains came almost entirely from increased yield; and in Boro about 
40 percent of the increase arose from additional area and 60 per-
cent from higher yields. Overall, approximately two-thirds of the 
increase in rice production came from increased yield and about 
one-third from additional area. Moreover, even though the rate of 
growth in Boro rice the mostwas rapid, its contribution to the 
total growth in rice production was limited (10 p:rcent) because 
of the relatively smal!er size of the Boro harvest. in fact, over 50 
percent of the total increase in rice production between 1960/61
and 1964/65 can be explained by improved Aman yields.

Acreage Effects. Boro acreage grew about 2.5 percent per year, 
or about 25,000 to 30,000 acres annually, during the Second Plan 
period. One important factor in this growth was the increased irri-
gation capacity for the winter season. For the seven years ending 
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in 1964/65 the East Pakistan Agricultural Development Corpora
tion (EPADC) supplied approximately 1,500 more pwer pumps,
which irrigated nearly 100,000 additional acres (see Table 9.12). 

Table 9.12. Low-lift pulp irrigation in East Pakistan. 

Year Number of pumps Area irrigated 

1958/59i959/60 

1960/61 
7721,130 

1,267 
30,00049,000 

65,000 
1961/62 
1962/63
1963/64 

1,543 
2,024
2,456 

98,000 
133,000 
156,000 

1964/65 2,238 131.000 

Source: J. Hendry and U. Hpu, "East Pakistan Agriculture during the Third FiveYear Plan" (mimeo, East Pakistan Planning Department, July 1964), p. 15; 1964/65
data supplied by the East Pakistan Planning Department. 

Since it is estimated that from 80 to 85 percent of the area affected 

by power pumps went into rice production, the EPADC powerpump program alone explains nearly 15,000 acres out of the an
nual increase of 25,000 acres in Boro rice. Moreover, the assuredwater supply on the additional acreage was a causeof the ageiioro yields. undoubtedlyof the increase in average Boro yields. 

The remaining increase in area may be attributed primarily to 
two factors. East Pakistan Water and Power Development Author
ity (EPWAPDA) schemes accounted for perhaps 3,000 additional 
acres on an average annual basis. The residual, about 10,000 acres 
per annum, probably resulted from a continuation of a long, up
ward trend in Boro acreage from indigenous irrigation methods. 
This increase, which is more easily measured in the eight years
immediately following Partition, when there were few mechanical 
pumps, seems to have continued throughout the Second Plan period.

Since 1947/48 there has been a steady long-run increase of 
around 1 percent per year in the Aus area, or about 120,000 acres 
annually. One reason for this improvement in output was the con
tinued development of indigenous irrigation facilities that permitted
croppirig in the Aus season. A second reason was the pressure of 
population and the resulting expansion into marginal lands- mar
poain and th rling eain nto ri nal l mginal in terms of flooding, rainfall, or soil c-haractcristics. Finally,
part of the increase in acreage stemmed from the reclamation of 



23.337 

294 FALCON & GOTSCH 
AGRICULTURAL DEVELOPMENT 295 

land along the coastal areas of southern East Pakistan. For exam- Table 9.1.. Fertilizer use in East Pakistan, 1958/59 to 1964/65ple, some of the large increase in the Barisal District derived from (in tons).improvements in the coastal embankments. Many of the structureshad seriously deteriorated following Partition and the departure of Year Na P206 K:O Totallarge number of Hindu Zamindars (landowners), who were in-strumental in maintaining 1958/59 7,141them. These dikes are gradually being 1960/61 244 0 7,3851959/60 12,05719,423 1,0363,122 792 13,093492replaced through large, public-investment programs, and they should 1961/62 19,202 3,174be an even more important contributor to increased production in 
945 22.868 

1962/63 23,657 1,936 1,979 26,537the future. 
1963/64 35,350 11,397 2,880 48,726There was very little growth in Aman acreage between 1959/60 1964/65and 1964/65. It is clear that land use 33,740 8,610 1,965 44,315in that season was already Source: L. Mears and U. Hpu, "The Role af Fertilizer in Increasing the Growth Rate"tight" in a physical sense.3 "Aman rice was harvested from nearly of Production of Major Crops during the Third Plan in East Pakistan" (mimeo, EastPakistan Pianning Department, December 1964), Table 5.15 million acres each year, which compares with a provincial totalof only about 22 million acres of cultivated area. When crop ro-

tations are considered, and when other Arnan crops 
(See Table 9.13.) It is estimated that approximately 75 percentare deducted, of the total fertilizer was applied to rice and that on the averagethere appears to have been little scope for extension of Aman area each pound of fertilizer nutrient increased cleaned rice productionduring the Second Plan period. To the extent that there was an by about seven pounds.3" Thus, theincrease, it was probably a result of labor pressure and, to a lim-

3 7 ,000-ton increase in the an
nual use of fertilizcr on rice probably accounted for an increase ofited degree, improvement in coastal embankments. about 260,000 tons of rice. On an annual basis, therefore, fertilizerIn total, slightly more than one-third of the growth in rice alone accounted for an almost 0.5 percent increase per year induring the Second Plan came from bringing increased area under rice yields during the Second Plan period.rice cultivation. The major causal factors for this acreage increase Increased plant protection activities were another cause for thewere the extension of irrigation facilities, the push into marginal improved yield performance. As shown in Table 9.14,lands because of population pressure, limited reconstruction of 

the area
treated with preventive or curative plant-protectioncoastal embankments, and some change in rice culture from a one-

measures in
creased from 427,000 acres in 1959/60 to 4.8 million acres incrop to a two-crop system of Aus and transplanied Aman.3 2 1964/65. Since about 75 percent of the pesticides were applied toYield Effects. Approximately 2.1 percent out of the total 3.4 rice, approximately 3.3 million additional rice acres were protectedpercent increase in rice production during the Second Plan resulted during the Second Plan period. When a 10 percent yield factor isfrom yield improvements. Unfortunately it is impossible to .distin- applied to the 8 percent of the area covered, pesticides appear toguish by season the various inputs that were used to improve rice have accounted for about a 0.3 percent per year increase in riceyields, so it is necessary to take up the various causal factors one production.at a time without regard to season. The development of new and improved seeds is potentiallyFertilizer was one of the major inputs that raised rice yields dur- one
of the most important means for increasing rice yields per acre. Aling the Second Plan period. In 1958/59 only 7,400 nutrient tons were distributed; by 1964/65 this figure had risen nearly sixfold. 
though major improvements are yet to come in East Pakistan, the 

33. H. Rashid, "Outline of a Proposed Strategy31. J. Hendry and U. Hpu, "East Pakistan Agriculture during the Third Five Growth during the Third 
for Increased Agricultural

Year Plan" (mimeo, East Pakibtan Planning Department, July 1964), pp. 1-75. 
Plan Period" (mimeo, East Pakistan Planning Depart

32. The acreage ment, November 1964), p. 30; L. Mears and U.under other major crops, such as sugarcane, jute, and oilseeds, Increasing the Growth Rate 
Hpu, "The Role of Fertilizer in 

also increased during the Second Plan period. Hence, the increase in the area 
of Production of Major Crops during the Third

Plan in East Pakistan"under rice can (mimeo, East Pakistan Planning Department, Decembernot be ascribed to a "substitution effect." 1964), appendix I. 
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Table 9.14. Field
1959/60 crops treated with plant-protectionto 1964/65 > measures, 

Year Acreage (in thousands) 

1959/60195/60676 4271960/61 161961/62 

1962/63 

919 
2,11 

1964/651964/65 4,781,7811 


Report" (mimeo, various monthly issues).Source: Government 
Report ariou 

of East Pakistan, Department of Plant Protection, "ProgressExue myi s .Excludes aerial spraying, 

spread of relatively improved local varieties was an important con-tributor to growth during the Second Plan period. The seed pro-gram was initiated in 1952, with a major emphasis at the begin-nig on seed selection by the specific-gravity method and on seedtreatment 4for fungus The Department of Agriculture alsoleased a re-number of improved varieties of rice. By 1964/65 it s 
estimated that farmer-to-farmer sales, plus verytion by government agencies, permitted limited distribu

about 20 percent of therice area to be covered by the better-quality rice seed. 5 Apparenitlythese improved seeds produced yields about 15 percent greater thanyields from the usual local varieties. A combination of these yieldand acreage factors suggests that, between 1959/60 and 1964/65,increase in rice productionseeds accounted for an cn theannual 
order of 0.5 percent per year. This calculation may in fact be con-servative. Certainly, the potential for seed development was large.As Rashid stated: "No less than sixty improved varieties have beensuccessfully introduced by the Directorate of Agriculture in the last15 years . . . The improved Aus and Shail transplanted Amanvarieties yield about 20 percent more than the majority of local
varieties. In 1957/58, the improved varieties really caught on . . .and very soon covered big areas . . . By 1961/62, there was a def-
mite increase in production, at least half of which is attributable 

to sees."Athe 
34. A. Aim, Rice Cultivation in East Pakistan (Dacca: Food and Agricultural 
35. By 1964/65 over 3.2 million maunds of rice seed were being treated annually 

36. Rashid, "Proposed Strategy for Increased Agricultural Growth," p. 26. 
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Labor, Technology, and Rural Works. The combineda o ,T c n l g , n u a o k .T e effects ofn csfertilizer, plant protection, and improved seeds have 

o b 

been 

d 

estimated

ef o 

to account for about 1.3 percent out of the total 2.1 percent yield 
increase per year. If another 0.1 percent yield effect is added asresult of more controlled water su-n,lies from irrigation and drain-aage facilities, abot 0.7 percent per year still remains to be ex

ouplained by other factors.
 
Oue explanation for this residual growth centers
l i e around the ex

panding population and the increased ratito of a~ricultural laborceg.Bten15Iocforce to cultivated acreage. Between n 95aeaefr ?ocliae1950 and 1965 average farmsize showed a significant decline. The 1960 Census of Agricultureindicated that over 50 percent of the farm holdings then consisted 
of less than 2.5 acres each. When coupled with a larger numberof workers per farm, this decline in acreage per farm significantlyincreased the labor intensity per acre. The general increase in laborintensity in turn affected crop production in several ways. First,it encouraged higher cropping intensities on the smaller farm. Sucha tendency is illustrated in Table 9.15, which shows !hat farms in 

Table 9.15. Farm size in East Pakistan, 1960. 
Number Cropping Cultivated Family working
of farms intensity area members perSize of farm (percent) (percent), (percent) cultivated acreLess than 0.5 acre0.5 to 1.0 13 16511 170 2 

1 11.8
1.0 to 2.5 3.727 165 13 1.62.5 to 5.0 26 156 27 0.95.0 to 7.5 7 148 207.5 to 12.5 0.6712.5 to 25.0 141 193 0.5134 14 0.325.0 to 40.0 _b 128 3 0.2Greater than40.0 115 1 0.1 
Source: Government of Pakistan Ministry of Food and Agriculture, 1960 Pakistan 

Censusof Agriculture(October 1962), p. 39.
&Complete double cropping would give a 200 percent intensity. Totai number offarms was 6,139,480; total cultivated area was 19,138,109 acres.bLess than 0.5 percent. 

1 to 2 .5-acre category generally had about a 15 percent highercropping intensity than those of 5 to 7.5 acres."7 Second, the in
creased pressure of population probably meant larger quantities 

37. The intensity effect, earlier included in the area 
only to give a more comblete ni tin,. expansion, is presented heret.h . . .. peetdhr 
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of traditional labor per cropped acre and consequently higher Undoubtedly the most important cause of increased labor intenyields."8 This relationship has been emphasized in several reports. sity wasFor example, A. K. M. G. Rabbani in his definitive study on jute 	
the "lecline in the land-man ratio. Not to be overlooked,

however, is the effect on traditional labor inputs of radically alteredstated: "In the major jute-producing areas . . . the coefficient oflabor was found 	 "terms of trade" for agriculture. S. R. Lewis' calculations showedto be highly significant . . . The input of labor 
was found to that prices received by farmers in East Pakistan between 1951-54account for nearly 50 percent of the total variation and 1961-64 rose 30 percent while the index of prices paid fellin the yield of jute fibre . . . The elasticity of labor production
• . .	 nearly 20 percent." Although the quantitative effects of such awas found to be 0.88 and was not statistically different fromunity. This suggested that a 10% variation of labor input per acre 

change in relative prices on agricultural output is difficult to estab
accounted for nearly 10% variation of yield rate of jute fibre." a 

lish, the notion that some upward movement along the "traditional"
production function has taken place is entirely consistent with theSimilarly, Nurul Islam presented data that showed greater yields 
 observed increase in labor intensity.
per acre for smaller farms.40 M. Habibullah stated: "Labor plays A final group of production effects that arean inseparable role in agricultural production. The volume, vari-	 included in the
"residual" are associated with the Rural Worksety, and efficiency of labor is 	 Program."s Thean important determinant of o"t-

put." 4' 	
most important direct effects from this labor-intensive program re-Finally, the importance of increased traditional labor was suitedemphasized by Alim.4 2 He presented empirical data showing that 	

from improved drainage as over 5,000 miles of drainage
canals were renovated in both 1963/64 and 1964/65. These imthe difference in yield as a result of one versus three weedings of provements helped in reducing flood losses, although someAus rice may be as much as 7.5 percent and that line sowing and 	 of theroads constructed under the program probably deterred drainageother related operations versus broadcasting of Aman rice can im- in several regions.prove yields from 8 to 18 percent. Thus, there is little question that increased labor intensity, broughtA third factor, which is related yet distinct, involved changes in

technology and corresponding increases in labor per acre. For ex-
about by population pressure, changed technology, changes in ag
ricultural termsample, the shift to the "Japanese Method" of rice culture involves 	

of trade, and the Rural Works Program, was animportant element in the improved yields. Whether it accounted fora :eries of labor-intensive operations that increase yield per acre 0.7 percent of the 2.1 percent growthsubstantially. Alim reported experiments showing that the Japanese 
in rice yields during the 

Method gives 38 percent greater output per 
Second Plan period can be questioned; nevertheless, that figure isacre. Similarly, the certainly within the range of possibility in view of the fact that theJapanese team at Comilla indicated 94 per en greater Aman yields, rural population was growing atinvolving about 19 percent more labor, from improved methods of 

over 2.5 percent per year. 
cultivation, including fertilizer.1 

Summary of Growth Factors.Progress in East Pakistan agricul
ture during the Sc-ond Plan period was encouraging. Unlike the38. "Traditional" here means an increase in common cultural practicesquiring additional labor, such as more weeding. The tern, does not imply 

re-
a 

stagnant era of the previous ten years, rice production in this pe
radical change in technology that may also require mire labor, such as a shift 

riod grew on a trend basis at about 3.4 percent per year. Thisto the "Japanese Method," which involves 
measured growth was a definite reality, not a mere statistical maa packageplantation, fertilization, or water control. of activities such as trans

39. A. K. M. G. Rabbani, 	 nipulation. Approximately one-third of the"Jute in the World Economy: A Statistical 	 growth resulted fromStudy," 	 extension of area,unpub. Ph.D. dissertation, University 	
the remainder from increased yields, especially

40. Nurul Islam, 	 of London,"Concepts and Measurement1964, Unemployment andof p. 346. Em- during the Aman season. Important factors in the area expansionployment in Developing Economies," InternationalLabour Rcview (Marchp. 254. 	 1964), 
41. M. Habibullah, The Pattern of Agricultural Unemployment (Dacca 	

44. S. R. Lewis, Jr., and S. M. Husain, "Relative Price Changes and Industri-Uni-
versity: Bureau of Economic Research, 1962), p. 38. 

alization in Pakistan, 1951-1964," Pakistan Development Review (Autumn 1966),42. Alim, Rice Cultivation in East Pakistan,pp. 27, 45. 	 pp. 408-431. 
43. Japanese Agricultural Mission to Pakistan under 	

45. For the Rural Public Works Program, see R. V. Gilbc-',the Colombo Plan, "Sev-	 "The Works 
enth Annual Report" (mimeo, August 1963). 	

Programme in East Pakistan," InternationalLabour Review (March 1964), pp.
213-226. 

http:farms.40


• FALCON & GOTSCH 

AGRICLTLrT-AL DEVELOPMENTincluded 301the shift into marginal areas as a result of populationpressure icy during this period.the extension of low-lift irrigation facilities, some i-
These examples also show the extent to

provement in coastal embankments, bet.er drainaae and hence less 
which farmers responded to the improved economic climate.

loss from floomTg, and increased indiaenous irrigafion facilities. 
Export Duties and Bonuses. The reduction of export duties onMajor elements in the improved yields 

cotton and jute and the provision of export-bonuses on fine-qualitywere expanded fertilizeruse, rice were relative!y simplebetter plant protection. improved seeds, measures for improving pricesand more extensive to fa:-
irrigation ersand drainage facilities. Quantitative estimates of these 

on three of the most important export crops. The duty systemof taxation. whichLontributlons are summarized in Table 9.16. 
was really a revenue measure, had longi had

the adverse effect of altering internal price ratios adainst exhortTable 9.16. Sources of increases crop output, East Pakistan.Tabl e__9 .7 6 . _Sou r ces _of _ _ _ _ _ _ _ _ op tp ut , commodities_ _ __cr _ou s_Eat k_Pai st a n. in which Pakistan appearedadvantage. These duties to have a comparativewere siza ble, and b eca u se of the re lati ve ly 
Sources rselargePercent per year in the pr-,cases rspnsesof cotton that farmers had hi',torically$ * r~ -<id iut, demonstratedArea expansion (including effects of low-lift pumps, epne their effects on production weresubstantial.'" In shiort,WAPD A projects, popultion pressur.) hese duties produced rupee revenueYieud improvement at a 

Fertilizer 
1.3 

I co l~ e a l o tini troductiont i o lost an Idrable cost r andduPlant protection 0.5 ' lost foreign ex-Seeds 0.3 chane. 
.t 

0.5 In the case of cotton, ior example, the export duty on American 
Residual:increased labor intensity, improved 0.1technologyv, rural works varieties

0.7 I 
was Rs. 115 per bale in 1958. The ne~zative effect of thisduty on theof 25 percent.tcotton prices that farmers receivedTotal growth In the post-1958 wasera tliere on tie order

3.4 were several dutyductions, and by 1964/65 rethe cotton duty had been lowered to a 
IMPACT OF AGRICULTURAL nominal Rs.25 per bale."POLICY UNDER THE SECOND PLAN The farmer-incentive ar-ument played animportant role in these reductions, and certainly harvest cotton 

So far we have dealt at len th I fprices were much stronger than they wouldincrease par with thephyscalanalsisis olyin agricultural ofthestor, physical have been in the abproduction aspectsunder ad prbaby th of thethe Second Plan.lesercases, s n e oBut h o i y osence therefo~re, o e i g d t eof government policy ra-sin2 ' u t oof the policy of lowering duties.' . ' - 'i eth~e s w r l aabsolute and rel-
Fa- ative price of cotton and thus contributing to the rather spectacular 

ayscal analysis is only a part of the story, and probably the lesser The - reductions were clear 
in terms of the lessons it provides to other countries. Of greatere oraedi--ro-t--cearetare ate19 theyruralinstitutions eadarilture growth in cotton production.tlhe rural institutions and agricultural policies thatpcoicie at In the case of jute, the duty-reduction policy was initiated onlyevolved after the late 1 9 50's, for they creati.d the economic climate"'P-a~mrnsit" latethat p ermitted ,s a word us e of improved physic al in puts. in the Second Planor induc e d the oftenheard in discussions period. In December 1964concerning 46.e Seet Falc on d Pl a n P ri o . export taxes46. See Ec mi 1c9 6 4e xp oran e sFalcon and Gorsch, "Price Response. Ec~inemic Elliciencv. and Tech-P istan's a wod hnologicalaktanscono c poicy of tils period,best conveys the and indeed it probably Change." The price elasticity of supply fGr cotton and juiteattitude of the Pakistan iovernment estimated at 0.4tand 0.7, respectively. have been
bestofisesFm on a breadthe eltfonward thePakistanre 47. This calculation assumes thatreon a n - 15 maundsrange of issues. From the late 1950's onward, of 392 pounds. that the e::port demand was 

:f ieed cottn prtuice one balethere were a num- ela:tic. and that the hmmve,.t pricebet ov48. was Rs.30 per maund of seed ctton.ever,were the early changesIn one sense, tie drop in duty afteraimed directly or indirectly were the result 1958 cenminuedat improving more of an earlier policy. I-owthe price and in- an attemptstabilization during at internal trade• and after the Korean War than oftie,, a concern with farmeristory andcome incentives vesthe indireinceim tly cr,- ,--l.to fa:ner. Aitiou'iat imp oving theit is not possible to intosinto ~~49.Despiteand c ,history ve te erlmnany outcries toh n e thecnrr,-,,-ce details ,of all these actions, thiree examples apearsper hl otoducthos that most h ein duty were passed back to pr,:ducers. In of the reany event, cotton harvest 
prices to farmers remained 

covering the major steps will indicate the general direction of poI-
an almcst constant ratio of the Liverpool price minusthe duty. 
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were halved from Rs.20 to Rs.10 per bale. Because of the nature As M. Haq statcd: "Price and profit controls imposed by the Marof export demand for raw jute, and becaose of the lack of informa- tial Law regime seem to have sprung from the belieftion on jute prices received by farmers in East Pakistan, much that [the]
free market invariably tries to "exploit" and there is some ur'queless can be observed about the specific effects of the duty reduction. level of price and profits which is "fair" both for producers and con-It is clear, however, that internal wholesale jute prices were much sumers. This showed a fundamental lack of understanding of [the]

stronger in 
Moreover, 

1964/65 than they had been in the two previous years. market mechanism coupled withthe change in jute prices altered relative price ratios in an excessive faith in administrativeefficiency and benevolence. These medieval ideas of a "just" price
favor of jute. In 1964/65, for example, the average wholesale !
jute-to-rice naturally led to several absurdities." 5 By November 1958, fourteenprice ratios were about 25 percent and 40 percent essential" commodities were under price regulation, and eightygreater than they had been in 1963/64 and 1962/63, respectively, seven other items were regulated through various profit laws. .2 EvenSince there is a strong relationship between this price ratio and though many of the regulations were not totally enforced, they hadjute production the following year, the downward trend in jute a net negative influence on agriculture. One glaring absurdity wasproduction was reversed in i965/66.Y Hence, even though the that the prices of foodgrains wereprice policy on jute was too littie and too late, given the normal 

held down in the surplus regions.
In addition, the government, always an object of concern and suslagged response, to affect the Second Plan production of jute, gov- picion among villagers, contributed to uncertainty about prices andernment policy in the final year was one of the factors that set the deliveries through its forced procurement system.stage for a large expansion during the first year of the Third Plan The first effect of these regulations was to lower prices andperiod. to 
provide strong disincentives in the most productive agriculturalDecontrol, PL 480, and the Works Program. A second policy re
gions. Second, because of the inadequacy of the rationing procelesson centers around the general decontrol of agriculture that took dure, prices were inordinately high and wildly fluctuating in urbanplace after 1958. This decontrol is particularly interesting because and deficit areas. The contrast in the case of wheat in West Pakistanof the way in which the government of Pakistan used surplus agri- can be seen vividly in Figure 9.3. Prices in Lyallpur, a surplus area,cultural commodities provided under U.S. Public Law 480 as an and Peshawar, a deficit region, show a close correspondence prioreffective instrumei:t of agricultural policy.

The bureaucratic controls that existed in Pakistan in 
to the Martial Law regulations in 1958. This close correlation was1958 can to be expected in the absence of effective controls because of theonly be described as extensive and cumbersome. Many of the reg- good rail connection between theseuiations, such as the restrictive zoning of surplus areas 

two cities. However, with theand the militarily enforced controls in late 1958, Lyallpur prices were decompulsory sale of foodgrains to the government at less than market pressed, Peshawar prices quickly rose, and the seasonal pattern ofprices in those regions, were introduced during World War II. They price movement was aggravated. Thus, the country had the worsthad continued through partition and were still in effect to varying of both worlds.degrees at the start of the Ayub regime. There was also strict acre- Much to the credit of President Ayub, the control system in theage zoning of cotton varieties in West Pakistan to prevent the mix- economy did not last long. In February 1959 a start was made oning of staeple lengths, and jute acreage was licensed in East Pakistar relaxing distribution and export controls, and controls on profitin an attempt to restrict output and to take advantage of the pr>- margins were drastically reduced. In January 1960 rice rationingsumed inelastic export demand for jute and jute products. was virtually abolished in East Pakistan, and the sale of rice, exceptE,'en more controls were added under Martial Law Regulations. 51. N. Haq, "Rationale of Government Controls and Policies in Pakistan," 
50. We take for granted a desire by the goverrment to Pakistan Economic Journal (March 1963), p. 9.h52. expand jute production 

Whether expansion isthe proper policy, given the duopoly position of Pakistan 
P!uch of our historical discussion of controls is based on A. F. A. Husain,in the world jute trade and the competitiveness of jute with local rice production, 

"Price (June1961), an C i anc ais a subject for separate study. 1961), pp. 17-25. 
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sale of U.S. surplus commodities for nonconvertible currencies. Itsimport permited a stabilization of wheat prices in the Rs.14 to 18per maund range, which in turn provided industry with the key 

wage good at stable prices. Price stabiliy along with import liberal-
ization wereindustry to grow at about 15 percent per annum in the 1959/60 to 

two important factors in permitting West Pakistan 
industy trod,acrops. 
1964/65 period.In several other respects PL 480 commodities were so important

as to be almost indistinguishable from hard-currency assistance. 

If it is assumed that the PL 480 assistance was an addition to totalforeign assistance and that in its absence other types of aid wouldnot have substantially increased, PL 480 transfers certainly helped
relieve the critical foreign-exchange bottleneck. Without them,either foreign e-xchange would have been required for food imports,
thereby decreasing the availability of producer imports in bothprovinces, or the threat 1-): inflation would have required a drasticreduction in the size of the development plan. Either alternative 

could have seriously impaired the development of the general 

economy.
The effect of PL 480 on the agricultural sector per se was less 
clear but probably as positive in the long run. First, substantial inimpots.Toppriritwasassgne totheInduvestments within the agricultural Bain ro ramforProgram,sector w ere offset against PL 480 
imports. Top prio-ity was assigned to the Indus Basin program for
the necessary irrigation replacement works on which the future ofmuho herrlecnm f etPkitndped.Scod h
much of the rural economy of West Pakistan depends. Second, thePL 480 program was a critical element in the decontrol movement.
Without the expanded program, the relaxation of controls might
never have occurred, or at least decontrol might not have survived.It is only possible to speculate about such a consequence, but thedisincentive and uncertainty aspects of a continued control system
could have been disastrous. 

The disincentive aspects of the prior control system highlight
another aspect of PL 480 assistance. Much has been written about
the negative price effects and hence the disincentives to agricultural
production of PL 480 shipments. These arguments generally start
with a basic assumption that perfect competition, in terms of prod-
uct flows, prevailed initially. But in West Pakistan the shift from avery low controlled price in surplus areas to a PL 480 buffer-stock 
system did not lower and perhaps even increased prices and incen-

AGRICULTURAL DEVELOPMENT 

rives for wheat production in "surplus" regions. (See Figure 9.3.)
The program also aided agricultural development in West Pakistan in a more subtle way. Many observers have rightfully argued

that farmers could increase incomes from shifting
 
valued subsistence crops, such as wheat and sorghums, to cash
vle ussec rpsc swetadsrhus ocsHowever, because of uncertainty in prices and yields, farmers in Pakistan had long known that it made better sense to crowsufficient food for home consumption rather than to specialize and
depend on the government's market for food~rains. Since PL 480 
wheat added an important element of stability to the foodgrain market, farmers soon learned that they could purchase foodgrains atreasonable prices in the market. PL 480 thus added an impetus forfarmers to move into the higher-valued cash crops. Although thisshift did not make the foodgrain self-sufficiency proponents in either
Pakistan or the United States particularly happy, it was desirablefrom a broader economic point of view and no doubt contributed
to the higher relative rates of growth in cash crops shown in 
Table 9.3.7 

In East Pakistan the net effect of PL 480 on the rural sector wasalso positive, though the mechanism was quite different. PL 480 

l eatu so m ,whichw erehadusedseveralrremarkableemari efeatures.r 5e5 Frst oreFirst, it repre
sented one of the initial attempts by government to reduce the severesdseasonal unemployment and underemployment that existed in therural areas of East Pakistan. This problem was of major conse
quence, since over half of the 7.5 million man-year equivalents ofunemployment estimated for 1964/65 were in East Bengal."" See
ond, the program relied heavily on local initiative and organization.
Plans of surprising complexity were developed and implemented byfarmers and officials at the lowest levels of government. Finally, thefinancial support of the program came from the sale of a number
of PL 480 commodities, primarily wheat. The financing of the pro
gram was particularly revolutionary, for many in governmcnt firmly
believed that the rice eaters of East Bengal would never eat wheat.

The Works Program was tested on a pilot basis in 1962/63 inComilla Kotwali Thana, -an administrative subsection of one dis

55. Much of this discussion is based on Gilbert, 'The Works Programme in 
East Pakistan." 

56. Planning Commission, Third Fire Year Plan,p. 153. 
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AGRICULTURAL DEVELOPMENT 309trict, and expanded to the entire province in succeeding years. The research estimatedprogram's primary emphasis was on drainage, and in 1963/64 and 	

the marginal elasticity of substitution betweenrice and wheat1964/'65 a combincd total of over 	
to be greater than two when the ratio of wheat to10,000 miles of drains were ex-cavated. Although insufficient research 	 rice prices was about one-half."has been conducted on the Thus, for the firsteffects of the program, the net result 	 time a government policy was designed toseems to have been beneficial, attack seasonal underemployment.The drains did not prevent flooding per se, but they increased the 	

The Works Proeram created 
velocity of the flood runoff and thus helped to reduce flood losses. 	

about fifty million man-days of employment in both 1963,/64 and 
Rice plants, for example, can withstand total submersion for about 

1964/65. It created productive investments, which directly and 
forty-eight hours, indirectly aided agriculture. It was planned and implemented prinso that reducing the time of flooding from threeto two days can have a significant effect on production. 

cipally at the local level, where it had been claimed that no administrative capability existed. And it was paid for by a commodity thatIn addition to drainage, farm-to-market roads were emphasized.
Over 25,000 miles of kutcha (secondary) roads were constructed 
had been thought unacceptable in the East Pakistan context.
At the same time, PL 480
in both 1963/64 and 1964/65. These connected many heretofore 

was not perfectly administered in 
isolated villages, which in turn reduced factor costs and increased 

eithcr province, and it caused certain problems. On the administra
tive side, some of the early regulations for flour mills concerningproduct prices. Finally, the Works Program helped to put increased the proportion of PL 480 wheat purchased to total wheat milledpurchasing power into the hands of villagers. The combined inflow

of some Rs.450 million into rural 	
were superfluous. Since for historic reasons many mills wereareas betweer 1962/63 and 	 inwheat-surplus areas1964/65 - particularly to part-time farmers - made sizable funds 	

of West Pakistan, these restrictions had theeffect of impairing the market for locally produced wheat; they wereavailable for further agricultural investments. In many respectsthese funds helped to substitute for the very inadequate system of 	
later changed. At other times the government was reluctant to support the minimum price or to release adequate PL 480 stocksorganized rural credit. to 
prevent prices from rising above theTo the surprise of many, the financing of the Works Program 	 established ceiling. In Eastproved successful. After considerable debate, the decision had been 	
Pakistan there were difficult poblems of storing wheat ina mon

to pay Works Program laborers in cash rather than in wheat. The 	
soon climate. Moreover, the "like commodity" clause of the PL 480 

great 	 agreement caused Pakistanfear at the time 	 considerable difficultieswas that this procedure would prove infla-	 for severa! 
tiunary: 	 years. The basic problem was that although Pakistan was deficientrupees would be put into circulation; there would be noeffective demand for wheat, because the East Pakistanis were rice 

in wheat and had a surplus in rice, her coarse-rice exports were not 
eaters; hence, permitted by the United States under the PL 480 re-export restricexcess demand would be generated for rice and other tion because they were deemedcommodities not supplied under PL 480. Documents going back to 	

to be "like" commodities."8 Nevertheless, the expanded PL 480 programthe Bengal Famine Report of 1943 	 played a positive rolewere cited as grounds for this 	 inPakistan'sexpectation. 	 Second Plan performance. It was a critical ingredient
in both the decontrol movementThe Works Program proved, however, that rice eaters would eat 	

and the Rural Works Program,
which are considered by mostwheat if the price were right. With an internal subsidy of approxi-

as among the highlights of the im
mately one-third the value, considerable wheat was sold in the open 

proved agricultural performance. 
market, and more than sufficient rupees 

Input Subsidies and Input Distribution.Government policy genwere generated to finance erated incentives in yet a third way, through the pricing of improvedthe Works Program. Though East Pakistan consumers had shown 	 agricultural inputs. Major subsidies were provided on such items asno willingness to substitute wheat forlubsidized, they were 	 rice when wheat was nonquite responsive to the favorable change in 57. W.the relative price of subsidized wheat. One crude piece of empirical 
P. Falcon and C. H. Got:ch, "A Note on the Foodgrain Situation in e r East Pakistan" (mimo,IP;l itan Planning Commission, June 1964).58. See Falcon, "Consiitency of U.S. Policy towards P.L. 480." 
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fertilizer, plant protection, and irrigation water by the central andprovincial governments. The net result was to make the price ofthese inputs very low by world-price standards. 
In the case of plant-protection activities, the government providedthe service at no charge to farmers, and the extension staff of theDepartment of Agriculture spent a large portion of its time - per-

haps 60 percent - on plant-protection activities.there were obvious limits on Even thoughthe extent to which the extension per-sonnel could directly cope with the problems of pest control anda large opportunity cost in using the staff in this mannzr, the pro-
gram did srapetcdtehogythrouhtlagpotnsf 

,gra spread pesticide technology gou large portions of 
both East and West Pakistan.The subsidy on fertilizer, another key input, averaged about 50percent during the Second Plan period. In part, this subsidy com-pensated for the relatively high production costs of government-
operated factories; nevertheless, its net result was to set an internal 
fertilizer price that was at the official exchange rate. 0 With these subsidies thethe averageabout 30 percent less than re-world price 
turn on fertilizer for the farmer was generally greater than four toone - a very appealing investment. (See Table 9.6.) These sub-sidies were borne on an equal basis by the central and provincialgovernments and were a major financial item in the Development
Program. For example, in 19C2/63, the middle year of the SecondPlan, fertilizer subsidies amounted to about 15 percent of the entiredevelopment allocations for agriculture. 6o 

During the early years of the Second Plan the subsidy features ofthe fertilizer program, though important, were not sufficient to in-duce rapid utilization because of severe difficulties in distribution,
In West Pakistan fertilizer movement was the exclusive responsi-bility of the rural cooperatives, except in a few project areas underAgricultural Development Corporation (ADC) jurisdiction. InEast Pakistan distribution to the farmer was at first generally han-dled by the Department of Agriculture and later by the East Paki-stan ADC. There were a variety of reasons that fertilizer distribu-

59. From the beginning of the fertilizereavily subsidized, but program in Pakistan, fertilizer wasonly after 1957/58 was sufficient fertilizer availablemake any real difference toto either the national budget or the development of 
60. Handbook of Agricultural Statistics,969, p. 31. Pakistan Planning Commission, June 
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tion was inefficient. In West Pakistan many cooperatives purchasedfertilizer from government factories on credit, and often they alsosold to farmers on a credit basis. Collections at the farm level werenot always easy, and at times attempts at collection were not evenvigorous. Indeed, many cooperatives found it convenient for accounting purposes to carry fertilizer that had already been distrib
uted as stocks on hand rather than as accounts receivable. Sincethere were limits on the amount that cooperatives themselves couldpurchase from the factories without payment of earlier orders, acurious anomaly arose. The reported stock position rose at the 
same time that a strong fertilizer black market was springing up inthe countryside.

On January 1, 1964, fertilizer distribution in West Pakistan waschanged. In an act that took considerable courage, and which indinates both the government's pragmatism andcentives, distribution was turned over to the private trade. Approxi

stan Industrial Development Corporation to serve as dealers at themately five hundred "stockists" were appointed by the West Paki
local level. An attempt was made to keep some controls on pricing 
and markups, although many of the restrictions were not in factenforceable, given the supply-demand situation in the rural areas.But the government went most of the way in accepting implicitlythe advice of a former agricultural advisor: "The Government mustlearn to govern in areas in which it has competence - and to standby in a fatherly posture where it is less efficient than the private
citizen in hot pursuit of a rupee!"

The results of this shift to private trade were remarkable. Withineight months the stock position went from a reported surplus of250,000 tons in terms of ammonium-sulphate to a deficit (unfilledorders) of 125,000 tons. Although the reported surplus was probably greater than the actual supplies, the change was nonetheless
spectacular. It was so rapid, in fact, that a lag in the placementof government import orders, coupled with a seasonally tight worldfertilizer market, resulted in serious shortages in West Pakistan dur

ing much of 1964 and 1965.261. J. R. Motheral, "The Effect of Government Policy and Programs on Agricultural Production in Pakistan" (mimeo, Harvard Center for International Af
fairs, 1960).

62. In late summer of 1965, after thepriority fertilizer dstribution was again givenperiod covered by this chapter, firstto the cooperatives - although now 
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In East Pakistan fertilizer distribution at the farm level was alsoopened to private trade in the early 1960's. This change was animportant element in the large spurt in East Pakistan fertilizer con-sumption. But in the East no less than the West rapid private sales
coupled with a lag in government procurement from abroad meantthat fertilizer supplies were extremely tight in the last year of theSecond Plan. In such situations the continued subsidy on fertilizercould be questioned, although the import policy rather than thesubsidy should probably be faulted. 

The incentive policy of the central and provincial governmentsled to other measures. Subsidies were provided for example, fortractor rentals, the digging of tubewells, and irrigation water some of which were very controversial. Another controversial policy
area was land Inreform. neither province were any effectivechanges made in holding size or tenure conditions during the See-ond Plan period. However, insofar as it was the large farmers whospearheaded efforts to increase production, the failure to carry outdrastic land reform may have even had a positive effect on agricul-tural growth. This aspect of government policy still awaits a de-tailed and critical appraisal. 

CONCLUSIONS 

The agricultural policy aspects of Pakistan's Second Plan mustbe considered a bright spot in the government's program. Designed
to stimulate output by providing incentives for the use of improvedinputs, they were a great success. Their performance had a pro-found influence on the entire economy of Pakistan. The near tri-pling of the agricultural growth rate was a major factor in per-mitting the total economy to grow at over 5 percent annually, inallowing exports to expand at 7 percent annually, and in providing 
on a cash basis. This about-face was caused in part by aid difficulties, severeforeign-exchange pressurcs, and a tight world market for fertilizer. The govern-ment's view, seriously questioned by many, was that control of black marketingand the rationing of fertilizer couldtives. Many be handled more 

was were politically strong at 

of the cooperativelevel, which undoubtedly chairmen easily through the cooperaanother factor in the switch. the demandsituation existing Giventhe grass-rootsin 1965, the cooperatives were probably capable of distributing 
,the limited supplies. However, whether they can managecalled in Third the expanded programfor the Plandistribution in West Pakistan may prove Thisseems doubtful. slep backward in fertilizerto be very costly. 
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sufficient jobs to prevent 
.. 

a rise in unemployment. Two questionsimmediately arise from this success story. What are the lessons thatother countries should draw from the Pakistan experieice? And isthe Second Plan performance likely to be accelerated, or at least
sustained, under the Third Plan?

To some, the Pakistan case shows only that a relatively largenumber of commercially-minded farmers with access to fair-sizedholdings and thirty million acre-feet of inexpensive ground watercan make agricultural development easy. Such a statement is onlya half-truth. It overlooks the two basic lessons of Pakistan's SecondPlan: the importance of achieving the right division in the agricultural development program between the public and private sectors,and the importance of incentives as a tool for inducing development
activity in the agricultural sector.

All too often in the past, discussions about agricultural development have focused only on specific investment projects in the public sector. Whereas these schemes may be very important in particular geographic areas - such as the SCARP I region - directpublic investments in agriculture are likely to suffer severe limitations in increasing output. This handicap is particularly serious 
from the manufacturingwhen, as in the case of Pakistan, agriculture consists of millions ofsmall decision-units. Thus, the agricultural sector is vastly different

sector, where a decision to double or triple 
domestic output in the public sector can be made almost overnight,though it may be very costly. Such a decision is not technically pos
sible in the agricultural sector.

The limitations on increasing agricultural production via directinvestment underscore the importance of incentives for farmers whoare not directly affected by public investments. One lesson of theSecond Plan was that the government of Pakistan did recognize theimportance of these incentives. It used a variety of instruments 
export-tax policy, input subsidies, price support-stabilization policy,and PL 480 policy  to create a favorable economic atmosphere.And to the surprise of a great many, the supposedly unresponsive 

The second important lesson of the Second Plan concerns therelative roles of the public and private sectors in agriculture. The 
private sector responded to the favorable economic climate, especially in developing and using fertilizer and water. But the public 
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sector was also vital, both for what it did and for what it had the 
sense not to do. Public investments in ground-water development,for example, had a high payoff, particularly wih regard to thespread of private tubewell technology. A similar effect can be ex-pected from the public importation and distribution of new Mexi-
can wheat varieties undertaken during the last year of the SecondPlan. The Rural Public Works Program showed that something
productive could also be done with seasonally unemployed agricul-
tural labor.These positive contributions of the government were important
and impressive. Equally impressive was the government's ability toresist the temptation to do things that it probably could not have
done as well as the admittedly imperfect market. Foremost in thiscategory was the grain trade, where quick and decentralized de-
cisions were vital. The focus of the government during the Second 
Plan period was in helping to improve the working of the marketrather than in taking over the extremely difficult marketing func-
tion. The move after 1964 to return the distribution of some im-proved inputs to the private trade was another case where the advantages of decentralization and the profit motive were recognized.
Almtough there were probably other fields, such as pesticide distribution, where scope still existed for a change in the publicprivate role, the Second Plan period showed that the public andprivate sectors' contributions in agriculture could be complemen
tary rather than competitive.

A third insight gained from the Pakistan experience involves the"package" of inputs required for an effective agricultural develop
ment effort. To be sure, improved inputs yield a higher return when
used simultaneously than when used singly or even in pairs. But the
difficulties of carrying out an integrated program involving all inputs are much greater than if efforts can be directed toward identifying and breaking a single major constraint. In the case of theformer Punjab, water was the main bottleneck, and the large private and public investments made in irrigation were very profitable
irrespective of the availability of fertilizer, plant protection, or improved seeds. While a package approach has much to recommend
it, a growth-oriented agricultural policy must also consider the,trade-off between technical efficiency and ease of focus and admin
istration. The successful concentration on irrigation water and to 
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some extent on fertilizer in the former Punjab highlights the neces
sity for evaluating this trade-off before embarking on a complexmultifactor program.

Finally, the Pakistan experience showed that it was possible tohave a major PL 480 program without creating serious inflationary
or disincentive problems. In West Pakistan through foodgrain decontrol and cropping-pattern adjustments it was possible to accom
modate without negative effects a program that provided about 15 
percent of foodgrain supplies. In East Pakistan it was possible atappropriate prices to offset labor-intensive development investments
with PL 480 wheat in a once strictly rice-eating society.

These are obviously not the only conclusions that might be
drawn, nor is it likely that the lessons can be applied to all coun
tries at all times. Nevertheless, they were major factors in Pakistan'sability to exceed most of the Second Plan targets. Moreover, if 

Pakistan continues to emphasize the quick-response inputs for agriclture and to follow the same sensible economic policies, the fu
ture appears very bright. 


