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ECONOMIC IMFLICATIONS COF THE '"GREEN REVOLUTION'" AND THE STRATEGY
OF AGRICULTURAL DPEVRELOPMENT IN WEST PAKISTAN :

by

Eiromitsu Kaneda

JINmODUCTION

The short-stemmed varieties of wheat and rice imported from abroad
and the increased use of fertilizers have dramatically enlarged the potential

for rapld 1ncfeases in the aérlculun1al oatput of West Pakistan. This
'recent break‘through in foodgrain prbdﬁéfioh is:sﬁmeﬁiﬁeé referred to as
theA“ére;n.reQQIution}"; Bééétée of thevgenéralii faﬁdréblevébﬁéitiohé in
West Pakiétan iﬁ}fegardAfb iéfigétianvw;tef and sglér eﬂe}gy, th &ué‘td
fih; ﬁnuéuéli;vaVdfable Qeéth;f:fn 1967768‘ih ;éfﬁidﬁlaf,ithe bgrégn S
revolutib}ﬁii§>§pfééding most fébidiy: it ig-ﬂigh tihe fbifécﬁé our

attemtion on some of”thé'ecdhomic'implicatidns of the new developments in
agric;liufé;“ A A
Réééﬂfvégrfculﬁural éfobth in West Pak*stan has been the result
of improvements ip the ipput-output relationship in:phgiagpiculﬁpral
sectop;Ahowevgr,;;ba:relapiqnship between, land and man in agriculturezmdd .
‘and, that between agriculturel production and other economic activities tend
to be neglected in the curren: d;scussionguqf_ghevways.ip_whicﬁ the country
‘wmay sustain the recent growth. performance. Having identified the sources of
growth in the agriculiural sector during the 1960"s,l<sqme expound the virtue
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*The author is a Research sdviser at the Pzkistan Institute of Development
Economics.® I-would Like to thank Sruce F. Johnston of Stanford University
and my colleague, Frank C. Child, for directing my attention to the subject
of this study while'I was still in the United States, and for many valuable
suggestions during the course of this study. I would like also to acknowledge
my gratitude to Robert D. Havener, aud Jerry B, Eckert of the Ford Foundatien,
who made helpful comments on the carlier draft.

Of course, I assume sole responsibility for the -analysis, opinions,
and conclusions contalned in thls - aper

1/ Private groundwater development contributed substantially to the growqh
of West Pakistan's agriculture during the Second Plan period (1960-65)i -
Although the adverse weidther condifions in the early years of #he Third Plan
period {1965-70) retarded growth ‘in the agrlcultural sector, blessed by the
‘good weather, ‘@ Spectac'lar performance was achieved in the 1967768 season.
The prime EOurce of dutput growth in this$ most recent spurt is the much
more favorable input-output relationship attributable to the davelopment of
.new varieties of mcjor crops,’ especially wvheat and rice, and to the 1mpr0ved
envxronment of the farmers resuliing from more liberal p011c1es of input’

: ion and output price seppoit programs.




of further improving thé input-output relsetiouship by introducing an
extensive mechanization program in the agriculture of West Pakistan. The
engineering criteria used in such arguments are seemingly flawless. It is

even speculated that machine power can raise the status of the agricultural

worker from the level of drudgery to that of high level technical competence.

Moreover 1t ls'attractive to state that after water and biological-chemical
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technology have been introduced mechamicai-engineering technology should

follow to promote further merovemenfs in the basic 1nput-output relatlonshlp

o B T
oL li:."..'.“

L 2 . o
in agrlculture.“ However, the ch01ce of technlque, the ways in whlch the

factors of productlon are to be comb1ned and the ph331ng in of new
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‘technologles cannot be determxned solelv on the basis of meehanlcal-englneerlng
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criteria. There are other questlons wh;ch call for economic analysxs
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focused not only on the anut outout relatlonshlp in agrlculture Eer se,

but also on the marketlng and dlstrlbu ion syszems and on the relatlon
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between agriculture and non-agricultural Sectors of the economy.

* The opportunities created by the “green revolution” present some
fchalleng.ngﬂeconomic issues besides the mechanization quéstion. #- rapid
iincrease in agricultural output and the consequent. increase in the marketable
" surplus ofiagricultural prodacts are expected to overwhelm the processing,
| warehousing; distribution, and marketing systems that exist today. The rapid
:achlevement of self-sufficiency in foodgrains will bring & very sharp
sredaction iw the P.L. 480 program in Pakistan and im the generation of
- counterpart funds that the government has relied upon to finance a substantial;
fraction’oﬁjige‘developmeooigyoggéé. A_repié:ipEfeese invtgsﬁbéneome”
"fanticioatéo;for the agfiouifu;ei seetofﬁwiil'éeii for a.re-exemioeﬁion of

“che'system of agricultuféilta%etion as well as the entire strategy of

2/ " The phrase "biological-chemical technology” refers to agricultural
ﬂftechnolo?y bound.up,with the biological growth process of farm products and
. yield-increasing chemlcals Such as fertlllzers pestlcldes " and herbicides.
' The phrase is used 1n contrast to mechaqlcal -eng neerlné technoloév - As
- becomes clear in the text of the paper ‘below, ”blologlcal -chemical ,,'",f
" technology" is more lelSlule oulhker in payoff, and primarily yleld .
_‘increasing in contrast to mechan1 al-engineering technology” that is in
_generalf"lumpy : slow ln payoff _and prlmarlly lebo -displac1og. ;__P
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economic development‘ The problem of a stagnant agriculture has been
primarily on the suppLy sxde, now that a"rlcultﬁve has experienced a rapid
increase in:productivity;i;-musp face an_increasingiy difficult problem of
expanding effective demand to match the growth, of supply. $he euphoria of
the present situation caanot, itself, sustain the view that there is

unlimited demand for increased agricultural output. The prospects for,

international as:well as domestic marketing have to be serious;y expiored.

In.thls paper 1 Qhall deal with only a few of these problems.
My lmmed1a£e concern 1s-the question of tractor mechanlzatlon in West ’
Pakistan.éj. I shall deal with other problems in‘the context of this main
theme but 6nly to th; gitéﬁt'ihat they are>relé§aﬁf to Ehé‘theﬁe}> First,
the économic implications of ?ékiétanisidemogréphic chaféé£éristicé wiil'bé
anaiiéed in orde? £0 gl&e perséecﬁive to thé égficulturaisdevelopmehflgfnfhe
country. Atténfion will b; f&égsed on the relatiohship between ?he léﬁd/mén
?atié and the Butput trend in the agficulture;0% West Pakistan. Seéondly,
I shall review the sources of productivicy growth in the agficﬁltﬁre of
Japan and th& TUaited States. The experiences of these cduditries provide us
with a'bdﬁparaﬁivé framework for -analyzing the interrelationship between
fac 6 -endowment and strategy of:égrigultural development. - Thirdly," the
queéffdn’of tractor mechanization -in West Pakistan will be examined ‘from
agriculiuraf“déveldpmeﬁti<'Finally, I shall present some refléetions -od an
alternative strategy for ‘the agricultdral development“of West Pakistan in

viéw of the further progfess of the greén revolution.
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3/ Mcchanlcal~eng1neer1ng tecbnology in agrlculture can embrace a w1de range
of different configurztions involving motive power, machlnery, and implements
uonsequently, there are many types of mﬁchanlzatlon ‘programs for agriculture.
In this paper I shall call mechanization 1nvolv1ng tractors (of 35 HP size
or more) aqd/or self-propelLed “combite hetvesters ”tractor mechanlzatlon

It is to be understocd that tractor mechanization is by -no méans the only
‘way to; mechanize agriculture. - : iy -
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1.7 AGRIGULTURAL “DEVELCPMENT IN PAKISTANI PERSPECTIVE

The 1961 cenSus glves the aerlcultural lator, force at .21, 9

VoLooere I
3 .

million Accordlng to the Third Pldﬂ dchment however, agrlculturalj

employment 1n_l960761 was estimated to be.17.85 million man-years.  The -
implied unemployment ratiq is 18.5%. Although figures for later years =«

are not readxly avallable, therc 1s a stlong presumptlon that the lncrease

oot e A
. B "l"' A

in the agrlcultural labor force sxgnlflcantly exceeded the 1ncrease in
agricultural employmentf- The Plan documént is rlght in stating’ thet the
gravest'ﬁfdblem.édﬁf%edfing‘PakiStan'is”uhemplOyment.' The pfbblemﬁacﬁdiree
an:additidnal dimensien'w%enxwe consider ‘the likely future trendlef
popblaiionigrOWth~i5 PeklsfanL "On’ the basis of the- assumptlor.of constant
fertillty and” decllnlng mortallty, exeerts at the PIDE estimate that the |
population“of Paklstan‘Will increase from 93.7 million in 1961 to about '
2647 million in- l985~. K pOpulatlon ehplOSlOn cf such a Eaéniteée ie éwééome

to contemplate.

B

- ACCOrdlnb ta the Thlrd Plan, the labor force is expeéted to

PRGN

increase from 37 25 mllllon in 1965 to 41 45 mllllon in 1970, including the
: : 5/

estlmated man~year equlvflent of the partlally unemployed Employment in

aOrlculture is expected to increase by 3. 5 mllllon man- years, 2. 0 mllllon
in East and 1.50 1n West Paklstan These prOJected increases in agrlcultural

o

employmcnt are assumed to be associzted w1th planned expans1ons cf the

K

cultlvated area, increases in the 1ntenszty of cult;vatlon, end w1th a

4/ 1f fertility is assumed to remein constaat until 1970 and then decline
linearly by 30 percent to the period 1980-85, the effect of this minor
change in fertility is minimal with respect to growth rates The growth

‘rates of population by five-year intervals fluctuate between 3.1 percent
 per anpum to 3.4 percent, (and between 2.9 percent.andi3.2 percent:for .
. West: Paklstan only). Under. thlS'essunptlon the populatlon of Pakistan -
would double by 1981 and double again 'by the year 2003. ERRRRI LRI
i See Lee L. Bean, et al Popdlatlon Progectlons for laklstan,

e e oy e e TR e e o e o i e
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ﬂhigher demapdifor livestock products during the Third Plan period.él
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‘Asfin.otherjcpuntries5;industrialization in Pakistan has beén?®
f@ccompaniedﬂby a decline in the relative share of the agricultural -labor

;force in the total labur force. The 1961 census shows the share of

rxculture as. 74 & percent of the total tabor force, declining from 76.5

percent in 1951, Nonetheless, given the high rate of.popula%ion-growth
(which implies a high growth rate of the labor force), and the very high--
share of the agricultural labor force in the total, it will be a long time
&gﬁfore the absolute size of the agricultural lebor force starts deelining.
Accordipg_tplth§ ;a;gglgtions cg;ried out by Bruce F. Johnston,l/ if the
share of’the agrlcultural 1abor force is 80 pe th with the.tptgl labor. -
forger}nc:easing at 3 percent and nonfarm_employmgnt>growing at 4.5 percent
per annam, ;t Wdild_;ake more than 50 yeers for the absolute number of farm
laborers tc begin to decliqe -- and by tken the farm labor. force would have
trebied.. Even ifithelgrqwth rates of_the,tqgal,labor force and ;he:nonfarm
Lapor_fércg are % percent an: 4,5 percent, ;cspectiygly,.it WQUIdJPakgiign
34 years before the absolute number of the farm labor force will start

decllnlng, and it would take 50 years fcr the share of the farm labor force

to decllne from 80 to 35 pcrc;nt cf the total

&/ Increases in agricdleural emsloymunt prOJected for the Third Plan period
are based on the zssumpticn that expansion in the cultivated area requires
‘a corresponding increase in lzbor and on the assumption that the projected
increase in land productivity (outpu“/ecre) will cegue in part from
additioneal” 1npu*s ‘of labor., We note that there is no reference to the
potential effects of large~scale mechenizatian program which will raise
the land/man ratio and decrease the contribution of laber input in the
growth of land productivity.

7/ The projected.changes in total, farm and nonfarm labox force were cbtained
by iteration on a ceomputer by Johnston. . The influence of the existing
occupatianal structuretf an economy on the rate of change of the farm
labor force is given by the identity:

‘Where Pt’ Pé, and Pn refer to the toﬁal, égriCultural,fénd“nonagricultural

labor force respectively and the dots refer to the annual rates of change
of the respective variables. This procedure assumes that the size of the
agricultural labor force is determined zs a residuwal on the basis of
exogenously determined rates of change in the total and non-agricultural
tabor force.
i g Bruce F. Johnston, "Agriculture and Economic bevelopment: The
~.:Relevance of the Japanese Exparience", Food Research Lastitute Studies,

- - ——— ) . ——— —

6, No. 3 (1966), pp. 251-311, particularly, pp. 309-311.
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These growth rates, of course, are hypothetical ad not what we
observe in-Pakistan.t However, they are reasonably close approximations to

the Pakistani situationj '&s can be seen by the ‘comparison ‘below:

Pakiétané/ Hybotheti;%i Case
ST oo (1951-1961) SR ST S8
Share of Agricultural Labor Force (%) s 74.6 80 80
compound Growth Rate (pér  annum) B
-Total Labor Force (%) o - 2.8 3 2
.Non-Agricultural Labor Force (%) .- 3.6 E 4.5 4.5

In view of the:féct'fﬁat the marginal capital labor rati& rosé from é; -
estimatid’Rs.3,650 ia the early fifties to about Rs.5,250 in the Second Plsn
period and that the ratio is estimeted to ‘rise further to Rs. ?,250 during
the Third Pléﬁ:gl #he economy's abiiity to absorb a gfo&iné'labor force into
productivefnonfagriculturél emﬁloyment'in‘fhe‘éomféé”deca&eéuwill aimost ;
certainly be below the hypéthéticél rété of 4{5 percent per appum, and |
possibly be below  thé raté observed fof”theiéeriod between 1951'ana?1961.£9f
1t should'be-ﬁééed&fuétﬁer that za.é'percéntrgf the 1961 pdpulatigh'of -

1 S
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Pakistan were children under 15 years of age. In view of most reascnable

estimates of populetion growth, which place the rate of increase at more

than 3 percent per anoum, the hypothetical_growth rates gf=tﬁg_tqtal.Labqrt.
force under-estimate at least for a short while the increase in ﬁge.entrants

’ i - L - .." S QL '. i ) ' P i .-}. e le . ' Sl .
into labor markets. Thus, the assumptions 1n the hypothetical cases pdopted

iyt b - ea S : I
here are on the generous side. - :

§/ Computed from the Census of Pakistan, 1961 and 1951 editions. "It
seems, that there is.a distinct under-enumeration Ofwfemale.egri¢ﬁltﬁra1
workers in the 1951 census. Pos : e

9/ Government cof Pakistan, The Third Five Year Plan (1965-70), p. 102,

It is understood that some éfﬁwth in.natiodéi'output is necessary if the
non-agricultural employment 1s to Brow at all aud that the growth ia
epplpymen;_a;isingAfrom any given growth in output depends on the.
seetoral composition of that growth. ' ‘
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If we are t¢ limit our scope 0 the more industrialized and

urbanized WQgélPakistan, es;eﬁfially'the éaﬁe picture'emérgés. ;Aeéordiné

to .the Qecennial census resgltga the agricultu;él,labor force in 1

. West_PakistaQ apcpunted‘for 65.4 percent in'l9Sl and 59.3 percent in 1961.
Taking these figures at the face vzlue, and assuming that the potal labor force
grows at the average annual rate of 3 percent, and that the non~agricultqral
employment increasés at 4.3 percent per annum as was observed duringithe ten
year period in West Pazkistan, we can proiect the increfse in the wing‘s
agricultural labor force from the level of 7.48 millic~ in 1961 to 10.12
million in 1975, 11.85 million in 1985, and 13.65 million in the year .:1

" 200w .22/ - | =

It is of vital importance, therefore, to realize that the
[aagricultural labor force in Pakistan will continus to increase in absolute

. 'size and to account for the bulk of the labor force for scveral decades.

\bsorption of the rapidly increasing labor force into producrive employment

; is, rightly, one of the most urgent policy issues facing Pakisten. Since
' 4
- relatively capltal 1nr nsive investment is 1nev1table in bu11d1n5 up the

infra-structure.and in expanding large~scéie manufacturing industries,
agriculture has a special rolé to play as the most important “self-
employment sectox'; it must not only retain the current level of the
agricultural labor force but alsc abscorb residual increases io the total
laboxr force in excess of those finding employment in the non-agricultural
sectors of the economy. One of the spucific objectives of the Third Plan

a ] - .
is "to increase the real income of farmers at least at the same rate as

H

per capita increase in the non-asricultural sectors. Under these

circumstances, however, attainment of this cbjective is problematical

: ll/ On the ba51s of the census figures we can compute the share of the
agrias ltural labor force in the wing's rural population., The resulting
- shares are 23.1 percent in 1951 and 38.4 percent in 1961 -- an increase
of 15 percentage pcints. Demographic end economic inquiry into these

- annomalies are of vital necessity.

The- computations were carried out by iteration on the basis of the
ormuﬁa ‘used by Johnston cited above {(Footnote 7). The growth rate
“total labor force is based oan the populaticn growth rate for
akistan in Lee L. Bean, et.£al., op. tit.




- Accordiqg”to the decennial census results, the agricultural lebor
force in West Egkistaq num@erg§L6,18 mill;on in 1951 .and 2,48;mil}10n in
\;1961ﬁ anﬁannua;lincrementrpf 1.9 percent. The cropped area in West Pak;stan
on theipthe;_hang, igrofficiglly estimated to have increased from 28.7
mi;iionﬂﬁpres in 1951 to 30.7 million acres in 1961 - about 0.7 percent per

13 . .
annum;"—/ Consequently, the land area available per worker.in agriculture

declined substantially during the decade,

Only crude estimates of the agricultural labor force in West -
Pakistan can be constructed for the yeéfs'other %hén those éové;eé bf ;ge;
decennial censuses. On the basis of the population of West Pakistanvwrw
officially estimated, and a simple linear assumption as tc the (declining)
share lof the agricultural labor force in the total population in the wing,
the labor force in the agriculture of West Pakistan may be computed for '~ ~
selected years. The estimates obtéined from this procedure are given in =

Table I aloug with the official estimates "of acreage planted under creps

and of gross walue of crop production: in constant prices:

lg/ Bureau of Statistics, West Pakistan, Statistics of West Pakistan
Sgricultural Data 1947-63 (1984). The Pakistan Statistical Yearbook
1964 gives the tectal cropped acre for 1951 to be 31.9 million acres
;and that for 1961 at 34.5 million acres.



Agricultural Labor Force, Planted Aciﬁagel and Gross Production

Table 1

N

of Crops io West Pakistan; Estimates, 1951-1964, Selected Years

- e -

195052
1954-56 .
1960-62

196465

Souxces’:

(in parentheses ace relatives)

Planted -
Acreage (&)

Gross-Crop
Production (0)

Agriéulturéf
Labor Force (L)

(million) ) (miilion-acres) (million rupees in
- - FY 1960 p;%;ﬁs),
6.18" (;QO) 24.65 (100) 4105 (100)
6.62 (107) 26.58 (107) 4385 (107)
7.48" azn) 28.39 (115) © 4870 (119)
29.12 (118) 5587 (136)

7.87 (127) .

CenSus of ?akistan Popularion 1961 and 19351 editions, US, AI)

“Census figures for the mid year, 1951 and_196l, respectively.
a) Planted acreage and gross value of crop production are three year
averages except for the figures for the crop year 1964/65.

b) Planted 'acreage includes area under rice, wheat, bajra, jowar,

maize,

linseed,

¢) The percentage changes in Labor, Acr
selected years are as follows,

barley, grdm, sugarcane, repeseed, mustard, sesamum,
cotton and tobacce.

age and Output during the
(they are not annual rates):

________ 1955-61 196164
7.0 T 2.9 5.6
7.0 6.8 5.5

2 7.0 00 | 11.0 14.7
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¢ is easy to derive relative changes in planted acreage

per wcrker .and in g;oss output per acre from the table. The results of

such derlvatlons ‘are shown 1n'tne followlno tabulatlon.

Percentage Changes in Acreage pex Worker and OutpTE/Per Acre,
. West. Pakistan, Selected Years, 1951-1964 ,~—

- bin .._...__....__..._.._.___...._.._..___-__..__....._._‘____._..._.._-........____

Changes in l—??l:é?- é?é?:e& ) 1961-64
:Aé;eagéfwdtkért:f' - nene | -6.0 none
Output/Acre :: none 4.2 ' 9.2

Since the number of years included in each selected time interval is

;i -~

dlfferent varylng from three years for 1961- 04 to six years for
1955~ 61 dlrect comparison of the percentages is not advisable.
¥onetheless, 2 general picture may emerge upon examination ef the

trend indicated by these figures.
T

The stagnation of agricultural p;?éuétion,d&ring the 193@'é';
is attributable to ﬁhe.worsening laqd/man ratio:which was not fully
compehSatedffgy by thét$lpwkincrease in output per acre'(measuyeﬂ:in
money). In fontrast thm ﬁclebrated performance of acrlculture duripg.
the Second Plan period is the result of thf'gxpanSLon 1n?p;anted
acreage paral}eling_the growth_ofrthe agri;ulturalllabor force and a
rapid expahéion'of;yields per acre {réeal outpit pér acré;per year).”

“1f we are to mezsurc the performance.of agriculture in. Weést. -
Pakistan in  terms of output  per worker, the yearé‘between 1951 znd ¢
1955 should be éharacterized as these of virtual stagnation, the
First Plan period as the periéd of retrogression: and enly the
Sccond Plan period mey be termed & successful period. The encouraging
performance during the Sccond Plan period took place largely as a
result of water resource development, in which private tubewells were

particularly important.

14/ Computed from date in Table 1.
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2. S&URCES OF PRODUCTIVITY GROWTH IN AGRICULTURE

In analyzing the basie input-output relationships and in
assessing the productivity performance of agriculture it is convenient

to consider the following identity:
- A 0
0O = L x = ¢ =
L A
where O denotes output in agriculture, A planted acreage, and L stands
for workers gainfully employed in..agriculture. The output per worker is
thea given by the product of the two ratios on the right-hand side of the
identity, namely, planted acreage worked by a unit of labor and output
ser acre. The identity 5tates that, in incremencal ferms, an increase
in output of agriculture results from an increase in any one ef thée
three terms on the right-hand side so long as such an increase is not

offset by adverse effects on the other terms.

Capital is subsumed in this relationship and its effects on
prodection, either in the form of working capital such as Fhe .use of
fertilizers and seeds, etc., or in the form of fixed asse;s sgch as
irrigation facilities or farm mackines, will appear githe; as a rige in
yields”per acre or in a rise of the land/man ratio, or in both.

Additional supplies of irrigaticn water in the Second Plgn:period acted
on both these terms by increasihg acreage or the cropping intgnsity
and by increasing crop yields.ié/ The new seeds and ingreased application

of fertilizers in recent years had tle effect primerily af_increas;ng

.

yields per acre (per crop). Inputs of herbicides and pesticides,

15/ According to Ghulam Mohammad, additional water made available by the
tubewells enabled the farmers to: (i) inerease the depth of
irrigation of existing crops; (ii) increase the 1nten31ty of . cropplpg
by eliminating fallowing and by double cropping; (iii) grow more
valuable crops like¢ cotton, rice, fruits and vegetables, (iv) increase
the use of fertilizer; (v) increase the efficieéncy of bullock use;
and (vi) increase the ocutput per manual worker. Additionalsupw
supplies of water, thus, plaved the role of catalyst in introducing
the yield-increasing (per acre per year) innovations as well as in
‘affecting the expansion of planted zcreage. ‘ '
Ghu;am Mohammad ”Prlwatg Tubewell Development and Cropplng
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however, have the bénéfiéial effectsvo; yielés (pgr croé) and aksc
save‘labq: rquir@d for weeding and pest control, and therefore, to
that:extent open’.up the possibility of expanding acreage per worker.
By the same token, machines and implements of varjous types and sizes
will affect the expansion of acreage pkr worker, to the extent that
they save human labor required for various phases of agricultural
Ope:ations,;and increase yields per acre so far as they perform
agricultural operatians "better" than the manual lebor alone.

It is clear that thgre are many ways in whicb.facfors.of
proddction can be combined to achie;é a cefﬁain level of output. F§¥
any giveg set of factor prices éifferent téchnrgues of production
(i.e., difkerébt combinations of factors) can be arranged in oréer of
increasing unit cost of productidn. Fbr any given price of the
product this is also the order of decr%asing'profitability. It follows
therefore, that given factor and product prices it is profitable to
adopt and use the method of production which minimizes per unit cost
of produc;ion. Economists would call this method of production-the
most efficient.éﬁ/_ Thusj erm,economists{.pdint of view,, that a
certain operation is performed more “efficiently"” in the engineefing
sense, be it in fuel-energy conversion, body~weight—energy-conversion,
or in the power-draft-speed relationship, does not necesqarily mearn
it is a more éfficientvoperation than other slternatives. In
‘economists’ terpinology,_"éfficient? operations are those that
maximizeﬂqutpufaat a given cost (constrained by ghe availability
of resources and determined by the prices of inputs reflécting

social scarcity values) or minimizes cost at»a.given’level of

output (réqditéd by . the gggéég ép?raiéal_of need) .. Econoémic
_diécués;oné of the choice of techniques are oouéheﬁlcrdciaily

;”in'termé of the relative prices (opportunity costs) of the

“substitutable factors of production. .

.16/ There are two assumptions underlying this, statement. One is that

the'factor and product prices are given and the other is that
there are no economies of scale. The statement remains valid if
either one of these assumptions is dropped, provided that the
other is retained.
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Where a particular facror is relatively abundant, the
price of ;hat factor is low, and vice versa. Because of market -
imperfections and systems of discriminating"subsidies and - taxes,
prevailing,costs,oﬁ the factors of production do: not refilect their -
opportunity costs with any accuracy in-developing countries. L
Nonmetheless, it is undebatable that the economically most efficient
technique is that which employs relatively larger amount of abundant
resouféeé>ahé e;onﬁmizeé oﬁ the Qée of scarce resources. In other
words, thé. criterion of ecbhbmic effiéienéy dictates that output
per unit 5f séarﬁe resource be maﬁimized B;lcoﬁbining’abundaﬁf
resoufces as muchvas economical wirh the ﬁnit of scarce re;ource;il/

if lapd i% in ample,§upgly and_labor is scarce, the p?imary
emphgsis of ghe agricultural.develppmentﬂmay be on an increase of_i

acreage per worker, thus raising the output of each worker in the

.
L Do e
SO S N

sector.. On tﬁe.other hand, if‘labér is abundant énd 1éﬁd>i$ éé#f&e,
the basic tﬁémé in the;éfowth of aéricultural productivity will be an
increase in-yields per acre to enhance the ocutput per upit .of
available (irrigated) land. Although it is often impossible to make
a qlear-cutﬁ;heoretical distinction of the effect of an innovation in
agriculture, it is convenient Lo associate loosely mechanical-
engineering,téchnology with an increase in acreage per worker and
biological-chemical technology with a risz in yields per acre. Then,
we may state that the emphasis of the agricultural development in

a land-rich, labor-poor economy will be primarily on mechanical-
engineering innovations, and that the basic theme in a land-poor,

labor-zbundant economy will be on biological-chemical innovations.

17/ The standard objection to the use of the "factor proportions
argument’ as given here is that factor costs may change markedly
over time as a result of economic development, so that an

" * advantage based on, say, theap labor may prove to be quite limited
in;duration. Relevant consideration for the case of West Pakistanls
agriculture in this respect is that the agricultural labor force
is to.continue %o grow in.absolute number for several decades to
come. Thus, the.opportunity cost of lzbor is expected. to remain
low until ‘the structural transfermation of the economy -takes
place several decades hence. _ . . .

Another standard argument ggainst the line of reasoning
Biven here emphasizes the possibilities of reinvesting surpluses
of large (mechanized) farms. I shall deal with this point in a
later section entitled, "Economic Implications of 'Bi-modal’
Pattern of Agricultural Development."
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In casd both land and ‘labor become thé cénskreints for the growth in
agricultural prodaction, both acrezge per worker and y{eidé'pér acre
are proper -‘targets for 1mpr0vcment. ‘Expansion of ontht pef’aoﬁoazaod
acreage per worker will increase agrlcultuLaI output even under.the
condition -of ‘the+declining agrlcultural 1abor fo ce and reduced

acreage availzble for farming.

It io commoo kocw;edgg that machines and implements (of
variouo.tﬁpos éno sizes) save labor r;goired for any sggcific
operatlon. Proponents of tractor mechanlzatlon, however woula
empha51ze the yleld effect rather than the. labor displacement effect
when faced w1th a situation characterized by an abuodanL supp y of

1abor. One 0f the most important of tha favorable effects of

mechanical power and "efficient” lmplements on bet%er ylelds is tlmelv

s e . . aL8 s . .
preparation.of seedbedT—/ A variation on this theme is ef sousde

"efficient”, timely harvesting znd postharvest processing of crops.

Idtpoduction of a time dimension into the ﬁicécre should oot
comﬁlicate the énalysis:too'much however. From economisto; poiot‘ofA
view, a hlgh Tevel of cropping lnten51fy reprcsents & situaﬁioo ﬁﬁgfé
land is scaroe relatlve to other inputs. Taken ‘within each cycle |
of croo-growth (determined by the growing period of the crops and‘
the élimétic'characteristics of the area), therefore, an iooféaséd
input of any‘ODe'factor‘shOuld'be judged on the same basis as béforé;
Because inténsified-cropoing'means simply'that a grégter amount“ofba
output”is obtained in a given'period of time due ﬁo‘on'ioCreaséd‘
applicatioa of factors on land, presumably it is possibie éoiintéosif§
“troooing‘by—én anrease in” any factor of productlon other than'iéoom:.

(sey,3slabor or capltal) at some oonflguratlon of p*lces of lnput$.~

318/ Tlmellness in seedbed preparatlon is leso critical om IIIIUBth
iapds than on-‘rain-fed areas, which have to rely on the mOLSture
retaned in the soil’ for the growth of CYOPS . Howeve L.it is
often argued that the time eglement in seedbed pre aar;tion '
becomes of cruciel’ importatrce on 1rr1gatad lands 1f there is a
pressare to achluve multLple cropp1ng.»

)
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It is the conteﬁ£ion of ‘this -paper that, given-the
circumstances as théy-exist today in West Pakistan, the beneficial
effects of exténsive mechanization on growth of productivity in’
agriculture-are marginal; 'relative:-to- those to be reszlized by a
variety of improved cultural prdctices short of the tractor mechaniz-
aton program being envisaged by engineering experts. It is instructive
here to review the experiences“df two countfies whose agricultural”
sectors faced widely different circumsiancés in théir early years of

development, -~

.Aécordiné to an illuﬁinating-study by.William Pargefiand‘
Ju&ith%Klein, outﬁuﬁ ber mén—hdur in the produétioﬁ of-priﬁcibal grains
in the dnited States qdadrupled during tﬂe petiod bet%een 1840;i86d and
20/ Thé autﬁéfs att;iﬁﬁte this gain to'threé broéd éoﬁrcés:

71/

(1), westward movememt of crop production=——

1900-~191#;,
;s (2) changes in yields per
acre; and {3) mechanization and other improvements which .reduced .labor
inputs per acre. The .authors observe that mechenizatdon and the
regional shift of production-are responsible for nearly the whole effect
of the productivity increase in wheat and corn (maize). Thé chaﬁges

in yields apparently play .a -minor rocle. Indeed, grain-yields per

acre in the Uanited States rose only slightly, if at all, during-the

period before the 1920's.

197 This section owes to my carlier article, "The Sources and Rates
of Productivity Gains in Japanese fgriculture, as compared with
the U.S. Experience," Journal of Ferm Economics, Vol. 49, No. 5,

20/ Williem N, Parker and Judith L.V. Klein, "Productivity Growth in
Grain Production in the Ukited States, 1840-60 add -1900-191Q,"

1800, N.B.E.R. (New York, 1966), pp. 523-580.,

21/ The growth of the West relative to the low-yield border states of
+ the upper South raised the zhational average yields. .
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._Ip_Fhe Ugited;Stategn,the sounce of agricultural growth
in Ehe }ate_nige;eepphggentugy endntpeﬁeag;ymdqude§ of this century
is foupd ipzfee edvgpces ig?mechani;g};epgiqee;ing technology .-+~
characterizeélas "horse mechanization' of its:agriculture., Given
§@g}edlapd resources to the west. of the country, the mechanical.
%;eehgo¥quio§{thesexyears_inc:egsed the acreage_worked by_indiyiﬁuell
farmers, or what amounts to the same thing, decreased;the amount of: .
labo;_input per acre. During the period between the 1920's and the .
1940°s the so-called "tractor mechanization”, mechanization..of motive
power -- the replacement of horses by tractors -- swept the country.
This new mechanical-enginée;ing:;eghnology had»the effect_qi-

drastlcally 1ncrea51ng the acreage worked by Lhe farm worker {reduced

labor lnput per acre) and kept lncreasing agrlcultural output ln the.

face of ;n~absolute decllne in Lhe farm 1abor force resultlng from -
absoretlon'of the rurall;opulatlon in thc urbantlndustrxes.:ﬁ

Since the 19&0's}QUeWubiologica1~chemicélftechﬁology'haé‘
- started.-exerting its major effects on the agriculture of the Tnited
States. .The innovations relating 'to improved seeds, fertilizers;
herbicides; and pesticides took effect ;on the bulk ef the U.8, farms
and led the way £o an unprecedented increase in ctop yieLds*per~aCfe
that continues today. As is well known,. this new technology, in -
combination with the ever increasing engineering effioiéncy-bfiférmP
machinery, is responsible for an embarrassing- accumulation of -
surplus farm produces in splhe of dECreases in acreage as well as

in the farm labor force.

T

“An: abundance of arable land oe the froﬁtler aed the
mos t favorable land/man ratlo chtrlbutcd 51051f1cently to the pattegn
of the agrlculteral development in the n;neteenth century Unlted .
States. Slnce laber,wnot land, Qas the SCerce resource, if was
output per. worker which was constantlv enhanced -Under these
circumstances the.o;tput per workef in fhe Unlted States was éirsf

raised by increasing acreage per worker by means of mechanical-

engineering innovations and, more recent ly, by reducing the
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number of workers on the'farm“and by increasing crop yields per acre

by means of biological-chemical innovations.

. Lg c?n;rggt po the eoviroonment of the United States,
agric;igdfé iq';ﬁg népeteenth centary Japan was characterized hy_the
moét uﬁéav§r§5%e'landfman.ratio and the virtual disappearance of
unutilized_a;able land (gxcept in the northernmost parts of Jépan).

-5ef§re phé_mode;nization_groaess began in 1868. ~Despite these
circuﬁstancgs, a remﬁrkably rapid growth in agricultural output was
.attaiged With ﬁotably small demands on the scarce resources, land
and.gapité;; in the framework of small-scale agriculture. In order -
to eke.out:a livipg with the holdings of about 1 hectare (2.47 acres)
per farm household (and with its holdings typically fragmented into..
some 10 to 15 écattered parcels of irregular shapes), farmers
practised an intensive and skillful agriculture; accordicg to one
estimate, Before World War I1 Japanese agriculture had already attained
the “highest production per acre iﬁ the world, yielding an estimated
net product per acre several times as large as that of the Uniteé

22/

States.~~  Since, however, the amount of land worked by a farmer

was seVerer'iimited,fodtput per farmer was extremely low. Farmers

did not hesitate to expend zn immense amount of labor in order to

coax out the maximum possible yields from their fields.

Since the scope for expanding the cultivated area was
limited by the topographic conditions as well as .econgmic reasons,

and since the number of farms stayed virtually constant over a long

-

period antil after the mid~1950's, the agriculture iof Japan
attempted to increase the productive capacity of a unit of

evailable land. The ways in which this. central theme has been

22/ Professor Kazushi Ohkawa estimated net product in agriculture
per hectare of agricultural land in Japan at. $146 just before -

... the war (at pre-war prices). This figure was seven times as |
great as that of the United States. See: Shujiro Sawada,
"Innovation in Japanese Agriculture, 1880-1935," in The State -

T T TN S Mmoot s o e A e = e e



successfully carried cut in .‘apan form the most interesting as well as

L .
0

instructive elements of the agricultural development of Japan.

Garerally speaking, tho gaius ia land productivity in the
- - | L Y

o r - . : L . e e . . e

early yeaw tapd Frcw tn2 insticutional reforms which made

possible the d1££uwlon of technigucs and knowledge over the entire

country, Veteuan faimers cyavelied throughout the country (often under

By B Lo P . . 2

1&

government auspices) t cachinz improved methods of cultivation that were

based initially on their own :xpezien:es father than sc1ent;f1c

' . -t

experlmentatlon. These techniques emphasized the achievement of higher

B ¢ ‘ . . - . i

~

ylelds throagh Lhe applicetioca of improved hushandry, organic sources

of Plant nutrleloﬁ and pre- 4@“&31‘dﬂ meﬁbgds of plant improvement,

primarily through ceiscticn rather than through breeding:

The preduction’ and nse of chemical fertilizers begah to’
.increase rapidiv.durisg VWorld:Var 7. gnd by the late 1920%s has-

!
- - P -~ - o - L - . -
surpassed the organic foviilizers.— 1L 18 TO be noted that two major

factorsicontributed td this locy

1l

ase in fertilizer use over ‘the years.

r

One factor was the devslovmen:t ¢f new variety ‘of seeds (especlally for

ricey-which world give 2 shvons response Lo heavier applications” of-

LT

fertilizers. 'Fhe other was che dévelopment and innovations in the'

fertilizer indastiy, which mzde corme etcial ‘fertilizers available to
2/ |
farmers at increasingly favorable terms. During the period

between 1890 and 1935 grzin vields per acre ln Japan 1ncreased by
X

55 percent. 0f this increase abou? a nalf is dttrlbutable to the

.-__.___..__....-._..»._.-.._.,_..,.__-._-._-___.._.....__._..,._...__...._..._..-__.._....-_—__..-.-,-—_...-——__.

23/ For many years Japan has used large amounts 0% both ferm and
commercial fertilizers t~ maximize crop prodtction. During the .
inter-war years the rates of fertilizer application per acre were
already among the h;gncse in the world, Manure, green manure,
night soil, compost, anc other orcanLc ferti.izers have been used
in Japan, for hundreds of years The use of tiese so-called. farm. .
fertilizers has incveasad onl] clowly, however, because of the
limited number of farm enimals and the scarci.ty of 1land for raising
gfeed'ménure crops. For, talis veason, as culuivation practice
became more intensive and umliip le cxopp;ne npread in warmer areas
of the;AOunLLy, the use,of varin us types of LommerCLal fertilizers
lncreased ran*dTy ' manufectured orgen’ cwfert111aers as soya-
‘bean cake 1'apﬂsaed cake, ;ﬁdwjish‘meal wert tqe flrst to become
commerclally important. R RTINS ARt

o~ .

24/ That is to say, the price of fertilizer in erms of the price
of rice declinerl.



contribution derived from developments in the fertilizer' industry ..

and the associated improwvemefnts in seeds.

Untiltabgpt the middle of the 1950's machanization in the
agriculture of Japan was limited largely to ancillary operations (e.g.,

threshing and husking of rice after harvest) and irrigation systems.

[ ——

although animal power was often used in plowing. To be sure, in

prewar Japan after the turn of century animal drawn implements as well
as hand tools for agricultural operations were progressively improved
with the advent of urban industries,=2Z However, it should be noted
that mechanization of field operations in Japan is strictly a post-

World War II phéﬁomeﬁén.

Intensive application of factors.of production tq_the
limited Land is still the prominent feazture of ‘the agriculture of
Japan. . However, the composition of the .factors of ‘production dpplied
to the land has . changed since the 1959's when the landvréform”ptbgrams
were completed and the spectacular growth of Japanese éeconémy got
underway. The owner farmers, newly-created by the land reform
progrém, sﬁépofteahgytthe‘risé iﬁ théir reéi £nc§ﬁés épd-proddgd'by

the increasing real wage levels both on the farm and elsewhere,

took the initiative in mechanizing field operations. Moreover, the

T

use of agriculturai chemicals which reduce the requirements for
labor, particularly herbicides and insecticides, spread to all . ...
agricultural enterprises and especially to rice cultivation. The ..

processes of mechanizing field operations and of increasing

- 25/ Awong; these improvements important are. the development of modern
short-bottom plows, which. permitted either deep or shallow plowing
and provided;added stability in handling over- the older” ones, the
development of . rotary. threshecs, which originally were powered

by man power through a foot-pedal mechanism and replacedt the
comb-toothed threshers, and the replacement of long-nailed, rake-
shaped weeders by the rotary intertillage weeders. The sources

of motive power other than human.and animal power- were poor and
the available mechanical power was limited to stationary machines
used in irrigation, drainage, and post-harvest- operations.:
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application of grlcultura_ chamlcals are the prima gggﬁé eviderce -
of a gradual shift of emphasis from the land;productivity growth to
the labor-productivity growth 1n the postwar Japan:se agriculture.
Nonetheless, it is to be emphaSLng that the recent emph351s is a
consequence of a remarkable structural transformation of the

Japanese ecgﬁoﬁy,'eﬁitéﬁized by .the beginning of an unprecedented
(absolute) decline in the agricultural labor foréév(ét 3 or’A percent
per annum) . To;a}fagricultural labor force in Jaéénraumbered less
thaﬁth;miLlionvigp19§7, §r-lé§;‘;hén 20 percent of the total labor

force. of: the country. »

buIn terms of*sheer’numbérs? powe;i;hrésheré and huskers
to;glled more than 3.1 miliion in 1965,Aaﬁd theig fré&iﬁiénal
imﬁéffadcevdﬂ'the'farms (5.6 million households in 1965) ih’Japan: ‘
has not;ﬁiﬁiﬁished“Yet. However, power tillers have ;hown the most -
conspicdoﬁs ihcréése Sinqe the l950's.,hThey numbered less than
90,66Q iﬁ'l955,ﬁjumpedftb 11,020,000 in 1961 and 1ncreased further
to the ‘level of almoét 2.5 million in 1965. 1In vaiué,termé”ftheb
production of power tlller> (mainly destlned to domestlc use) .
constituted. 56 percent oF the total farm machlncry produced during -

the period,bgtween 19b1 and 1965. Almost one in every two farm

26/

‘households now owns a power tiller.—

It is important to note that all through the pré-war
period'bfhégriCUltdral'deVelqpmen; and also since the completion
of the land reform program in.the early 1950's the basic organiz-

ation of thélagrfculture of Japan has remained small and family

orienﬁéd.' The “themie underlying the agriéultufe beJapan has been

s i B o s - — - = - e P et~ - - " T " > =y o — Y ——— -

26/ The farm- equ1pment used in field work i§ light and-adapted to-
small fields that Japanese farms operate. About 98 percent of
power tillers have iess than 10 horsepower and are. not unlike

. large garden equipment used in.western countxies. They are
de51gned mainly for carrying out the limited processes of
,cultlvatlon, such as tillage, breaking of clods, - levexllng,

‘“and‘puddllng,,mostly in paddy fields. . Although an increasing
number of exceptions can be found recently, power machines are
scarcely used in seeding, transplanting, and harvesting.



that of progréséively modifying ferming systems rather than
attempting a wholesale substitution -of “modern" for "traditional"
agriculture. Moreover, -in the development of Japanese agriculture

the change in yields :per acre has always been the most important

single factor. Only after the mid~1950°%s, when the labor supply in

agriculture .pecame increasingly short, was mechanization for the .

purpose -of saving labor introduced. Since land is the limiting-

factor, attempts at increasing land yields have always been emphasizec

However, the rate of expansion in yields per acre has slowed down

’igonsiderably ln recent years. This fact, in conjunction with the

growing labor shortage, prompted the rapid rate of mechanization in

27/

order to increase output per unit of labor.™™' . The essence of

.- mechanization in the agricultare of Japan is that the acreage worked

-by a fermer was expanded by the adoption of labor saving equipment
only after the growth in output per acre had become slow and

extremely costly.

27/ It is to be noted that the combined effects of mechanization of
-field operations, which increased the .efficiency of paddy .

preparation, and technical improvements ia current inputs, such

as the develoﬁment of inexpensive vinyl sheeting materials;for
farm use (to protect rice seedlings from cold weather), have

been the increasing possibility of shifting the growing season

of crops. Farmers have become able to prepare seedbed at an
earlier time than was deemed possible before the war and
efficiently to prepare rice paddies for transplanting at the
most opportune moment. By enabling fermers to avoid the most
damaging influences of typhoons before the harvesting period,
this practice contributed to increasing (and stabilizing) land
ylelds as well as to extending the practice of multi-cropping
.of rice. It is important to realize that mechanization of
field operations in Japanese agriculture today, exemplified
by the widespread use of power-tillers, and power-sprayers,

is itself intimately bound up with improvements in yields per
acre of Japanese farms, and that the transplanting process
and the harvesting of crops have not yet been mechanized. It
‘may be suggested that mechanization of field operations -has
been.carried out with an eye to increasing. land productivity
rather than purely for the sake of saving labor. 1In fact,
there is a consensus among Japan's agricultural experts that
the mechanization program per se has had no effect on the

.yields of land. -
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3, TRACTOR MECHANIZATION IN WEST PAKISTAN

Accordlng to the astimates by G W G;les, the present
horsepower per cultlvated area in West Paklstan amounts only to

084 horsepower per acre, CODSlatlﬂg in human labor of 013 work
anlmals of 061 and mechanlcal power of 010 On the beasis of an
lnternatlonal comparlson of avallable horsepower per acre against

grain ylelds per acre adoPted fvom a study in the United States,g-

Glles concludes that Ythe greatest galns in ylelds are obtainable

more rapldly up to a power 1npu* of .2 horsepower per acre," and
that "con51derably more power would be requlred for maximum yields."== 28/

i

Observing that "an anESLmeﬂt now, even with borrowed monies, should

“

pay off handsomely ln monetary returns as woll as human dlgnlty," and

b

that "to do it, land must be de veloped and farmlng must be Placed on

e . N : H S e

30/

a fully mechanlzed commerc1al b851s he recommends a program of

rapld tractordmechanlzatlon involving 250 000 tractors (30 to 100
horsepower sizes) for West Pakistan by 1985, Aside from some

jmportant problems associatad with such a bold comparlson and the
S 31/
. conclusions drawn from it, - it is highly approprlate to ask whrether

28/ The Whlte House, TE?.WQE%Q-E??QQEE?E%E?’ vol. II (May 1967)
p 398.
_2/ G.V. Glles,."Toward a More Powerful Agrlculture,‘ Distributed
by the. Planning: Cell. : oo
‘ Agriculture Dcpartment, Government of West Paklstan,
mimeographed (November 1907) 3 :

30/ Glles, op “cit., p.»l@.

éi[ : There are at least three major problems. First of all,
there is a problem of errcneously identifying a casually
observed relatlonshlp &s a ~ausal relationship between ‘the:
_variables concerned. Yield per acre is a function of various
. factors of production. besides power inputs.’ Since there are
many alternative ways of corbining different factors of. prod-
wation. (in varying: proportrons) for obtaining a cartaln yield
performance, it is misieading to sipngle out oune factor. It is
not only misleading but errobeous, moreover, to identify such
a factor as the cause for yield increases observable in the
1nternatlonal (or. rnte*-reglonal) comparison. o
. .Secondly,. the fact &iles ignores the importance of inputs
t than: power: reflerts his failure to dlStlﬂgulSh various
nputs w1th their: 1nd1v1dua1 characteristics. On the one hand,
there 4s an important -distinction to be made between factors
which are divisible and those that are lumpy. Such factors as
seeds, fertilizers, chemicals, are eminently divisible into
small quantities and, therefore, neutral to scale of operating
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or not in the years to come tractor-mechanization will indeed Taarn"
L Y -

foreign eXchange, or "save" it, or whether such a program is

i

economical and in the interest of the overall economic development of

West Pakistan.

___-__...-..__.._-..__..___.....__..\...__...._....__.._,__-__-__.___...__-____.._

- ———

It is interesting here to trace the transition in official

N

views on the question of mechanization of agriculture in Pakistan.
The Pakistan Agricultural Inquiry Commitree looked into the question
right after the independence and reported as follows:

We depend on imports of most of the fuel oils and
lubricantsurequired, as also the tractors and implements.
These are two serious handicaps. Labour, owing to natural
increase of population and irflux of ,regugees is. abundant:
It has got to be provided with employment. For these

_Yeasons it would be unwise tc follow exactly the same
‘pattern of rapid transition from 2nimal to tractor power
as adopted by the countries (e.g., U.K., U.S.4,, U.S.S.R,,
etc.) as referred to above, It is estimated that complete

‘31 ‘(cont'd)
se-s.acreage, whereas othrr factors such as large farm machines
and equipment are lumpy and cannot be easily introduced into small
farm management units. On the other hand, there is also a cruecial
distinction to be made between/such as fertilizers and tubewells /inputs
which are basically complementary to the farm-supplied rescurces of
- lebor and land, and inpuats like tractors and combines which substitute
non~farm résogrces_fqr farm supplied resources of ‘labor and draft
animals. One argument often made for substitution of machines for
draft apimals is that the animals and the land required for fodder
production already represent capital investment. Such an argument
neglects a distinction between capital investmeats thch represent
accumulation of farm resources aod investments which require non=
farm resources (e.g., machines, fuel oil, foreign exchange, etc.)
Thirdly, there is 2 problem of lumping together different
countries with different factor endowments pursuing different
patterns of agricultural development. According to the figures
which form the basis of the in§erpétipnél comparison in question,
Japan ranks first among countries in grain yield per acre as well
as in power available per acre. There is no denying that the
rapid increase in power tillers and other power machinery in
Japan‘ is one of the most spectacular develépments.in'fhe_agri—
culture which was long characterized by such phrases as "too many
people on too little land," and "labor intensive, hand-tilled,
“paddy-rice cultivation without livestock," However, it should
be reminded that mechanization of field operationg in Japan is
strietly & post-World War II phenomenon and that, as we have
nétedg'EhefyiéiaJobtained-ffom~3apanésE'ferming‘téﬁhhblogyfbefbie
World War II, with an immense amount of labor input in the
virtual absence of power machinery for field operations, was
estimated to have been several times larger than that in the
United ‘States where-the-so-called ”tféétdr'mechanizatioﬁ”;éﬁéﬁﬁ'
the country during the interwar years. It is safe to state thar
dramatic imc reases in vields per acre in the United States began
only after the 1940's in respénse to the repid development and
adoption of biological-chemical technology on the American farms.
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farm mechanization would displace at least 2 out of 3
slabourers. -Sich a change in agricultdral economy might
create a serious problem ofrupemployment. Caution
;agaiﬁst‘too»rapid~mQChanization“ié, therefore, needed

_ in settled areas as spdustrial development will take

e et conéidérable:timé'tO“absorb‘the'§drpldsriabour,' We must,

therefore, §§7elop mechanization to suit our Own
conditions.™— .

The Committeeqthﬁsfcadti0usly.gisavéwéd,fréctbr—mecﬁanization in

Pakis;an's settled areas and recommended only limited programs Of
ﬁégﬁggiééfgon.gﬁl;ﬁew :Cén;i and_Anti—erosiéﬁ Project ereas”, which
wefe égﬁec%éa:to?pfﬁ?gﬁg‘addiéicnal.employmept ;pd result ih

gubét;géiallin;rééseg ih'Ehe ér§du§ti0£i;f fbbd and cash crops.

s

Ten years later & set of new considerations was recognized.
The Food and Agriculture commission of 1969, charged with the
- ’ ) N S L. e :

responéibility to. evaluate methodS‘of'increaéing agricultural
production after a'dédade'of*the-rather'Slowrprégress~in;production
(particularly_of“food_crops),-pdinted out some dynamic‘considerations

->——reievant't0"the"question'of“méﬁbahizatioﬁ at” the time, “ohé Commission

had this to say in its report of 1960:
The stapdard objection in Pakistan to the mechaniz~
ation of agriculture 1is the fear of widespread unemployment
and it is a-very velid one. ' Moréover, it is important:
. to use'tozthe'fullest*ektenf?the'Sﬁe :eSourté'the”
-country has ia ‘abundancé, mamely, human labor; Never~
theless, there are strong reasons for examining the .-
. case for mechanization, -In judging its vélue there 1is
- need to assess whether its use may not darn or save far
. more foreign ‘exchdnge than its importation costs and, .
by increasing productiony create far more jobs in the ',
_.1ong run-than it displaces. 1t is true-that in Pakistan
. jndustrialization has not reached a stage where
population displaced'from'thc jand can easily find.
employment.. when individusls are displaced, real human
i problems are created but these individual cases of
! hardship have to Dbe compared with the prospect of
poverty‘and unemployment-faced by7the whole ggvntry?_‘
. if agricultural production is not increased.™ ™ b

32/ Goﬁernment of Pakistan;'Ministry'of Food and Agriculture;'i@g”'g
Report of the' Pakistan Agricultural I oquiry Committee, 1951-52,
J [ FITEST T

-_—-.._._....._..-_....-...-.-—--.._..._....-__..._--.-—-.---—..-.-«.-»——-.—-‘.
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§§j Government of Pakistan, Ministry of Food*aﬁd?Agriculﬁdie,
Report of the Food and Agriculture Commissién’(Nov.‘1960),,:



Reexamination of the case for mechenization by ‘the Commlss1on is

based fundamentally on 4ts pessimism regardxng the‘possibility of
agricult #ral- ‘development in Pakistan so 1Bng as her agriculture;:
epended‘SOleTYﬁon-draft4power“0fvbullocks.' Since‘bullocks?éfe:
small and underfed, the use of improved implements are precluded and
the poor conditions necessitate plowing' the land several tismes

before it is satisfactorily prepared: as = cbﬁse@dénde, plahting’is
delayed or prevanted and the intensity of land use and the Crbpping'
ratio are kept low. Low prodsctivity of agricultufe, in turn,
necessitates the maintenance of small, underfed draft animals; Thus,
according ‘ro. the CommissionwrePOrt,’thé vicioué‘ciréle'of'ééagﬁéhzq
agriculture is complete.: Id the COmmisSion’sfﬁiew; the fiféfdsenefff
to be derived from mechanization;'théréfore, was the breakinéﬁgf
this vicious circle in cultivation/plowing opergtigns.' ﬁy ingfeésiﬁé
the intens}iy of”}aqd use and the cropring ratio, output wounld be
increased and its bencfits might outweigh the short-run for&ign:
exchange costs of mechanization programs. Given .this p0351b111ty'
the dlsplacement 0of labor by mechanization of settled areas should

be v1gwgdlffom:a Dew perspective, The’standardhcase’against
uechanizatlion of:P,ak_is,tapi_ agriculture, therefore, should be closely’
"rescru*:jjn‘ize,d' - L : S . T ‘

It is indeed intéresting to comparé éhé"ﬁéSié'teﬁé%§°bf

the two reports on the Guestion of mechanizétion;'eéch pc‘)int-'ofT

view reflects by pecessity the circdmstances of Pakistan's

économy and agriculture -as given in its resﬁective"time;”bbufiﬁé}*; ”
the early 1950's, ‘the influx ‘of refugees and the natural“incréase

in population and théiétate'df industrial developmeat made the

employment problem quité visible. - The Committee's Teport,

< 'therefore, emphasized the labor-displacing effect of mechanization:
i nd disavowed the wisdom of extensive mechanization in the - . . - -

ettled_areas.: During the next. ten.years,vhowever,»thewff'

A £ .
TR Lo

odgxaln p051tlon of the c@untry deLerlorated v A poor crop 1n

R
952/53 turned Paklstan into a 1arge net 1mporter of foodgrains

1

~~The next poor crop in 1955/56 acqdent boted the food deficits and

=
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fixedyth61c®untfyfs’ﬁoéitibﬁ as’a‘éﬁ%oﬁic”ﬁéthiﬁpo§fef:Bf“fédagrEins.

In view-of:thé need-for yrban and ‘fhdustrial ﬂevelopment, the

i

dissipationzafiﬁhe scarce. foteign- exchange resources on foodgraln\"

imports, eame ito be: viewed 25 an’ urgent probieﬁ. Moreover, the
combination of a low per cepita output’ (lncome), a hlgh ptopensity

to consume farm products on farm, and 2 ‘Small quantity of'marketeble
farm, products ;i came to be regardéd’as'lfmitihg the possiﬁiiity of
rapid urban/indnstrial‘deve10pment; It 4s therefore quite ﬁndE£e£end—
able . that. the: Commission’s repbrt emphééiZed'the'oﬁtpﬁt-increeéiﬁé:
efﬁect,‘rather‘thah theriab0f4diSplécing effecé; of meehanizeéiéhfw-
‘If-.-reflected the reality offthe'éérly'1960’s'wﬁen agficdltuie |
was stagnant and thiere was an urgent peed “for impoTt substitution a
inxfobdgrains.= |
ST mechanlzatlon of agrlculture in Pak;stanblncreaseg o
output whlch w1ll earn forelgn exchange by 1nc£e351ng exports of o
fafﬁ.products and manufactules or save forelgn exchange by decreasieg :
imﬁbttsxef foodgralns, the fo?elgn exchange requlred for 1mp0rts -

of machinee; implements, and fuel are not wasted resources; i#é‘
Cbﬁmiee{oh:reﬁerf, %ﬁétéféfe, propesee'to Weigh ehe costs and the“;
benefits of mechanization in terms of foreign exchange respurcee. "
Furthertore, the Commission asks whether the shbrtifuﬁ diéplacement
of workersifromjland;“tHOugh:undoubtedlyte hardship on*the:
individuals ce;GErhéﬂ»"wouldﬂnecesséfily cutweigh the chronie;
overall: unémpkoyment associated with low agriculturai produétivity
and Limitedfindustrial’deveIOpment. “In the CommISSlOH s v1ewb

if unemployment in the short-=run iseiﬁeVitabléiﬁ/,"polieﬁ'éhould

consider the lLomg=run problem of overall'boeertyféﬁd uneﬁploymeﬁf”’

resulting from-the chronic stagnatidnlef“agfiaritufel pfbductibh.

i

34/ The Comm1851on p01hts out that due to the llmltatlons meosed
by both financial and technlcal considerations @ very:-rapild.
mechanization in Pakistan is lmpOSSlble and, therefore, that there
w1ll not be a m3551ve dlsplacement of agrlcultural laboxerss s *©
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These are all difficult questions. Aside from the

methodologi;a}{prob;ggs involved in. the cost bomparisods ﬁfgéd By éhe
Com@ission, fgndgmentallyumore difficult to resolve are the practical
>iﬁplic§t%on§ of such.views when Franslated into poIiby'meagurEs.
Given th fact that imported foodgraias feed tHe urban popﬁléfion
rathef than the rurzl in Pakistan, the import substitution policy
being contemplated must aim at an increase in the "marketable
surplus' of fbodgrains as well és'an increase_iﬁbputput per_se.

Since a’lower per capita. outpﬁﬁ'(ihﬁome) and a hiéh_prppensity to
consume farm products on farm céﬁbine tozlimit the quantity of the
markétable surplus expected frém small land-owners and tepants, as a
practical matter, importﬁsubstitution muét aim at increasing ;he'
output of larger land-owners. Byrnecessity, therefore, mechanization

35/

programs must be focussed on the\larger land-owners.=2/ The bulk.

of the mtion's farmers would be excluded from the benefits, and the

hardship of unemployment and displacement would fall exclusivg;y‘

on the laadiess workers.

A series of developments in the agficultufe of Pakiétan
in recent years, however, seems to make most of the Commiésion‘s.
query irrelevant. With the benefit of hindsight We'méﬁ ;ay that
the output-increasing effects of the tubewells in the Second Plan
period and the "green revolution” of the more recent years have
shown, without doubt, distinetive alternatives’ﬁo‘meéhanizaﬁion
for a rapid agricultural development. Pakistan now has broken
out of the so-called vicious ¢ircle by means which are inexpenéive
in terms of. the scarcé .resources of foredign exchange aﬁd capital.
Tubewells and low-lift ‘pumps, to say nothing of the ﬁew bioiégical;
chemical inputs, are prime examples. Moreerr, the cddntfy has'
found in the "'green revolution" the way to increase outp;t'without
displacing (or even with inc¢reéasing) the employéd Labor force

e - . - - s - P Ty Py B mn N A TS M R —— - —— o - - -

35/ This point is in addition to the more technical réason that a
large management unit is prerequisite to the .maximum use of
machines and implements. More on this later.
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in agricﬁltuté: ﬁinélly, and not 1east 1mpo;tant, substantial
1ncreases in ylﬂlds obLalnable by thc furthar progress of the'"gfeen
‘fébbldéion“ would make it possxble fov the mass of the natlon QA
farmers quéﬁéré'éatisfactori"inéféaséé in output whlle solving the
probiem‘of éﬁrdﬁic‘foodgrain déiiciesAin Pakistaﬁ. K
New_developments, however, have brought fprth new . problems.
Tun Paklstan the marketlng system, grading andﬂprocessing procedures .
as wellias‘transpprtatlonqqng storage facilitieg.remain antiquatedvf~
a situation tolerable so.long as the‘markgtable surplus of egricultuze
remains‘meéére, AThe?situation in West pakistan has now~changed; A
rapid increase in output has nov raised. the marketable surplus .and
taxes the,chilitiqs_for handling_it. Attacks on_these-problem areas

" will compete for the scarceé resources of capitalfqnd foreign exchange.

Generally spcaklng, tractér-mechanization has progressed
AT g : A
in countries where the lend/man ratio is extremely fayvorable and
where “economic development has reached' the phase in which 2 large
quantity of accumulated capital per man would make the pfoduCtivityéz
of labor high and capital cost cheaper relativekj to the cost of 7
labor. BAs we have geen, the 1and/man ratio in Pakistan is expected
to worsen‘rathér than improve and, given the diﬁmed_pfospéth‘fdr'°
massive foreign agsistance and the inc%easing’population;ZCaﬁita15":
accumulation per man will be slow ip the foreseeablé”futuré."
Nonetheless, it is clear that the tractor population in  private
hands- has increased:substantially, particdlarly in West Pékistah}'
There are indications that in the Punjab a aumber of large iand-
owners are setting yp management units ~of - 15¢€ scres Or more as
they obtain tract@rs. On such farms the namber of hireé‘WOrkéré’
has "been drastically curtailed a$ pompered with the situation

36/.. e

3
before the 1ntroductlonrof ;ractors “and” 1mp1emgnts. ‘There aré

36/ Reports 1nd1cate, furthermorp, that even the tenants are bnlng

moved off the Laxrd. "Although Tights of tenants are protected

by law, if the landlord introduces nechanization program OB his
farm and cultivetes .the land himself, tenants can be removed by
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reports,. moreover, that Self-pr0pﬁlléd“cdﬁbinéfhbrveéters are being

purchased by some of these landowners.’

A»nuﬁbér~oflimpsrtan§ factors explain thislphenomegqgﬁi
Thé goﬁernment éf P#kiétanbmade‘if clear that fhe»mpve t0wards self-
- A : eI RTINS - L e
sufficiency in food requirements is one of the specific objectives
for agriculture in the Third Plan. The government has’ promoted new
farming techniques by its policies concerning” the prices of inputs'
and outputs which eshance farm profits. Oh the input side the most ‘'
prominent. have besen the subsidies on fertilizers), pesticidés) ‘and
water rates. Important also have been the goveérnment measures to
grant tax and tariff exemptions to the imports of agricultural
laovestment goods and-to licemse imports at the aftificially low
f:official’ratevof»éxchange.» On the output side a key featuré of the
;Zgovernment-policy has been price ‘suppert schemes on some commodities
i:in order to~providé an incentive to farmérs by giving them the "

_ prospects . of a more predictable income. Floor prices, which the™'

i

. government guarantees by purchasing in the regular commercial™
‘markets when necessary, are established for %heat,’rice, ﬁéiké; And
Egroundnutsé' These policy~measures‘ha§é beén’quité'sdcéeSqul'in%37'
ccqmplishiﬁg~the'immediate“task‘for'which'they“wéré jatended.” Tha ™
}uée,éf fertilizers has coatinued to expahngndbputpu§’df f@odgraiﬁé N
,béébincre;sed. However,'fﬂé& have also‘igiroéucéd”a péculiarf'i“
Price structure which has‘fended to distort-real ecogomié» -

. ) v P oo L

alculations for the agriculture of Pakistan.

According to a study by Oddvar Aresvik,‘assuming the
orld imporﬁ price of wheat at Rs.12.70 per maund (the average fo?

960/61 to l964/65),vthe F.0.B. Karachi price of wheat for export

36/ (cont'd) }
f” .....legal process. This is another instance of divergence A
. between private profitebility {for leadlords) of tractor mechaniz-
“ation and its social profitability {(for the economy as a whole).
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muchﬂ}oyegng§1$.pQ>per m@gnd);éL(;;Givem~the~official exchange rate,”

there is no doubt that the domestic price of wheat is substanfiallyﬁf

higher than the world price. the support price is double the price
"justified” by the world market.§§/ In other words, the "justifiable"
pricé of ﬁﬁe@%, iﬁrthis‘sense,Ais onthalf‘of the current Support‘pribe.

- Qp,the_other hand, the-substantial exemption of agricultural
capital goods from tariffs.and taxes means that tractors and machinery
can be obtained at the offic’ial _exchange .rate for the price prevailing
in the world market. It is evident that in»termﬁ-of the quantity of
output to pay for a given input,uPakistani=farmers'pay=0n1y about one-
half the amount of wheat which the world farmers have to' pay for &
tractor of equal design and power.. Tractor-mechanization in Pakistan
becomes a profitable if not economical proposition. In Pakistan's -
capital-poor. econony, capital equipment is obtainable at' a cheaper:
price in terms of output than in capitalrrich-economieS, whereas phe s
economic measyre of xelative;scarcityvshould,indicateﬁthe'contréry
for the economy as a whole. . This~parad0xﬁrefleqtswa sitiacion in "'

which a relatively cheap input (labor) is being replaced. by a
o ‘ ‘ 33/
relatively dearer input . (capital). = The'prices?artificially>maibtained

37/ Oddvar Aresvik, "Possible Export Price. for Wheat", mimeographéd -
memorandum to Honorable M.K., Bakhsh, Mimister for Food and
Agriculture, Govermment of West Pakistan (May 1968).

Latest reports indicate that the world import price of
wheat is on, the decline. JIn.early 1968 theecomparableaworld“':“W'
price was about Rs.11.00 to Rs.12.00 per maund. See, United
Nations, FAQ, Monthly Bulletin of Agricultural Economics ‘ampd ' - ¢

---.__..---._.._.....—--....—.-..--_....__—-_.._.--__..-..._..._.'.-_
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38/ On the other hand, if we focus our attention to the dmport price
of wheat, the argument here is weakened. When the government
adopts, a policy of deliberately. promoting import substitution
(substitutiog domestic for imported wheat) the price set on
the .domestic product should be higher. :than the world priceé.

€

The difﬁgrenceg.in:thejLevel,of_mechanizationvamong countries

can be explained at least in part by differences in wage rates.

In the lape 1950's. two tons of beets or 7.5 hundréedweights SRR

of graiam would have paid for a week's labor in the United States,

compared.with- L ton and 3.75 hundredweights in England. These = - .

~ differences in the real cost of labor are ref}ggtgg“@y_giffgx;rwwﬂﬁﬂ

"‘**-enteSfih*methéhizétidﬁ*1ﬁ’thé"t%o‘tbﬁn£fié§1' t
. i
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by the government measures thus maxe the private marginal productivity

of investment in tractor-mechanizatinn to be considerably higher than

_its counterpart. abroad (in capital-rich countries) and.its social

ffﬁarginal productivity at home. 40/

B I T
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Microeconomics of Tractor- echanization and Its Implications

" Despite ali that has béen said in government'glpolicy
:;ﬁronbuncéments and the assertions made about the yiéld-iﬁéréasing
:!éffects 6§;mechanizatiqn;_oqe is strgckApy'thebpaltifﬁ of ﬁéga;in"
EWest Pakistan on'thisrsubject.‘ The availabng@gta'bh costs and .. _ _

“incomes’ comparing the ‘mechanized farm operations and bullock power

wordsedonm W W e e LD

jbperafions, such as those appearing in ‘the report of the First
iMachinery'Conference & Exhibition held in_;éhore during early March

ﬂl967, appear to rely exél@siVely on a study by M.S. Gill reported in

1 LS C
;196l;é~/ According to this report, the increase in yield per acre

40/ The fact that the private costs of obtaining tractors are lower
) ‘than the social ‘costs c¢ontributes significantly'tO'theiriq;_ .
uneconomical uses for cartage (of people as well as goods) and
other marginal uses observable in the Punjab. SR :
41/ Mubammad Shaffi Gill, "Economics of Farm Méchanization,""Wes
. Bakdstan Journal of Agricultural Research, Vol. 1, No. 1
 {December 1962). ‘The study refers to experiments performed
during 1952-1954. Lacking in detailed dara which formed the
~basis of various tables presented by Gill, it is not possible to
use the results for the purpose of meaningful economic calculations.
The ‘total cultivation charges per acre with the use of diffsrent .
tractors and bullocks are ranked in the report. However, the
acreage on which these operations were performed is not given.
It is common knowledge that on smaller plots of land, less
expensive power (draft animals and small tractoss) is economical
and that in larger acreage the reverse is true, It 'is also
reported that among verious farming systems,as defined by the =
author, the so-called "direct mechanized farming” used, the .
maximum amount of manual labor per year. .Onless the cropping
iﬁféhéity is increased, or the number. of operations (say, :
weeding, fertilizing, etg.) in cultivation of a single crop is ..
made larger, of both, it does not meke sense ro say that the
-~ -input. of. labor was_ larger under mechanized farming than under
bullock farming.  This particular set of data serves to point
oat what the author intended, namely, that machines do not
necessarily displace labor under the given situations in . .
Lyallpur in 195254, "0f course, -howeyer, it cannot be used.:
for the purpose of demonstrating that machines use more labor
per single operation required in growing of crops, nor that .
"direct mechanized farming" is the economically most efficient
method of. combining resources. The. same is true with the
report on yield performance

_ :of mechianized farming and bullock

farming -as discussed in-text.. For. the purpos'e of strict
. comparison only:;he.mqt;vg poger should be d%ffgreqt_ln the
“two situstions, given Other conditions approximateély ‘equal.
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in case of tractor farming as against bullock-power farming, amounts to

5 maunds of maize and 4 maunds of wheat (about 25-30 percent).

Except in increasing the intensity of cropping&g/and

therefore increasing yield per acre per year, it is not obvious that

L

acre per crop) as compared with animal draft power. Experiments in
Japan indicate that yield per acre does not increase from mechanization
per se., These results seem to be confirmed by experiments at the
International Rice Research ILnstitute. Giles is certainly right in
stating that good seedbed preparation, weed/pest control, and uniform
planting depth assume much greater importance with the new varieties
and heavier fertilizer applications. However, these operations can
.Be'accomplished by a-number of alternative and more economic
combinations of factors. . Ultimately, therefore, the answer depends

on how well land preparation and other operations are carfie& out by
animal-drawn equipment and small power machines in Pakistan, whose
developmeﬁt, improvements, and diffusion among the farmers may well be
as effective as all-out ~tractor mechanization of 2gkistani farms,éé/

and may well be a great deal cheaper in terms of the scarce resources

of cepital and foreign exchange.

Total cost iancurred in crop production consists of the
following items: (1) Cost of the use of land and other fixed assets
onA}and; (2) costs of the current jnputs, such as seeds, water,
fexrtilizer, pest'COntrol, etc; (3) Cost of power equipment and

machinery; (4) Cost of labor. It_is-safe to assume that the

___________ s e e

42/ The possibility of increasing the intensity of cropping may
prove to be important, if water is not E@g_lim%gigg_§ééggg,
since the 1960 agricultﬁrai-gengﬁg-rgvéals that the cropping
intensity in Punjab is lower for farm units operating largerx

acreage.

43/ There is no question that the bullock-drawn implements can be
much improved. 1t 1is sulgested, moreover, that the :draft
power of the animals can be increased considerably by improving
the harness and the quality of feed given to the animals.
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magnifude of the first two ifems would be appfgximately the same,
irrespective of type of power used in producing a single crpﬁ. The

last two items would depend on the field opergﬁionsrxgquireé and,
crucially, on acregréovered as well as on thg ﬁype‘oé soil. VNeedlgss

to Qay, l;;ge tféctors énd.eQuippent cangot.£e in#:oduced easilylto
submefggéﬂwefland conditiods cﬁafécﬁerizimg rice padd;es., Adequate
tractipg is difficult to develop under such con@itions; lack of mobility

and bogging of large tractors becomes a serious problem.

‘Cost of the use of farm machinery consists of charges for
depreciation (by use and by obsolescence), interest payment on investment
(regardless of whether the money invested was borrowed or not, since
thé fund could have been used otherwise and yielded returns), other,
fixed charges (such as housing, taxeé and insurance), and variable
costs which depend on the actual use of the machinery (e.g., repairs,
costs of fuel énd oil). Since.fixed chatges‘are large for large
ma;h%pery, compa;at??e costs‘of the use of machin?ry per acre be;wgen,

different size machines depends on the acreage on which they are operated.

According to an experiment carried out at the Cen tral
Agricultural Experiment Station of Japan in 1963 (rice produé%ionJon
well-drainable field),éﬁ/ the minimum acreage, the ''threshold~acreage',
required.to make the use cost of 35 HP tractor equal to that of a

2

15 HP tractor, was petween 25 to 38 hectares. (1 he. = 10,000 m™ =

2.47 acres). For a larger acreage the use cost of a 35 HP tractor

!
declinesmore repidly than the smaller one but{ qplesg,farm sﬁ;g

exceeds 50 hectares,rit does not come down tothe level of phe

use cost iﬁyolving smaller machinery and animals ;g”thekcus;omary
methaed of cultivation. . ﬁecause-”large”scale“.or "medium.scale' . . . . -
mfnﬁchanization requires a larger quantity of investment, the cost of .7

. machine use per hectare with mechanized f-rming isrgreater than

“: that in the customary methods of cultivation.

Agricultural Experiment Station, Tokyo, 1966).
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However, the Japanese experiment found that the direct ¢ost,

of production per hectare i mechanized farming was less than that of,
o ST i L ¥ RO . !
the customary method dueATginly to the saving in the cost of labor

involved. For a larger tractor the ''threshold acreage'. ip, this. case

was between 10 and 15

_hectares and that for a smaller tractor was . less ;

-

than 10 hectares. Because o= the decrease in yield by mechanized
.45/ | . ]

farming ,— the Japanese experimeat found that the use-of 35 HP:.

tractor gives greater returns (value of output minus_cost)_thaurthe i

customary method only when the operating acreage is greater than

30 héctares, and that the use of 15 HP tractor was not justifiable

under the circumstances.

It is to be noted that the calculation was made on .the basis

of the Japanese price structure of the wage rate and the cost of:.
capital. It goes without saying that the ratio between the market ..
prices of labor and capital is higher in Japan (especially, in the 1960‘s¥

" than in the present-day Pakistan. And, therefore,.if one is to.use .. .

the market (in the sense of tshadow™ or "accounting') prices of capital
and labor for Pakistan, the "threshold acreage' for the use of a

larger tractor is expected to- increase. Tt is a well known proposition

that7whén5the!opportﬁhity cost of labor is low and the rate of
interest i -high, the threshold dcrezge will be large and laBor—usiagﬁéndﬁ

capital-saving techniqdes will Dbe dptimal‘
¢ : o = I

Acéording to the agricultural census of 1960, only Y
8 percent qf the farms in West Pakistan exceeded %% acres -
(of cultivated land). | S%gceltbe;e were 37,; million acres of
cultivateq:aqga_andr4736 mi}liop farms,lon“the average only 7,6

acres of cultivated area was. available per farm, 1f we add the .

- —p— o ——— i
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45/ The yield per hectare was 3,320 kg. with 35 HP tractor and 3,150 kg.
with 15 HP. tractor, in comparison with: 4,360 kg. obtained by 'the v 7
customary method. In the Japanese study the decresse in yield by
mechanization is attributed to. the grain loss. in the use of a combiné,

o Mechanization—en;husiasts would argue fqr_compipe§;pec§qse;oﬁ'pheirwv

”?*“*’hilégéﬁfﬁirﬁhe”df"fédﬁciﬁg'gfaidwibséééﬁ Their argument can be

disputed by Japanese experiments. Iut even if they were right,

adoptidﬁ?of’Eoﬁbinesfmayiﬁét~be‘éddhbmigal.; Grain losses can be
reduced in post-harveéf;bperations'elSewhere too, say, storage and
transportation, which may well be more economical to attack than
adoption of oombines.



reported cultivable waste of 24 million acres, and assume that the
number of farms remaiged constant, total land area available per farm

would be 12.7 acres.

Ca

Aecofdingly, G.W. Giles has recently adVLSed the Government

_ o .
of West Paklatan to pursue a program of rapld eractor mechanlzatlon

especeally.for farms holdlng more than)ZJIacres; On the average these
large farm owners operate 54 acres whlch may ven} well be the ”threshold
acreage for tractor-mechanlzation o1ven the presant structure of

output and 1nput prlees in Paklstan1 aorlculture. We have seen however,
;l.that the present prlce structure is the product of art1f1c1ally - |

inflated prlces of output and 31mllar1y deflated prlces of farm |

& -

machlnery Justlflable" on the basis of 1mport substltutlon only The

. questlon recardlng ‘the future prmce sty ucture, therefore; has to deei-
4 squarely with ﬁﬁé probeﬁle futufe prices of agrieuitufai oroducts:: 1f
the output prices were to decllne, or more prec1se1y, if the relatlon;
ship between capltal cost and labor cost in terms of output prlcee

should move ;against capital, the ”threshold acreage" will rise above

.the level now being contemplated,

- -y . o . .....-—...-_---.__..--..--—-..-..-..._--—-..—....___..._-__..--.--..—-----

recommended by Giles, whe;e the progran f mechanization is to be

concentrated on the farms with more than 25 acres of cultivated .

area, calls for serious thinking in the perspectlve of Paklstan;_f

agriculture and economy There are both lq;eruetional_endjdomesticf

the agricuifufe'of Pekietén.:
: | : _ : )

Because of fiehfeuorablelcondifiohéein ?éégiﬁékieeeuugﬁiff

regarding the availability of irrigation water and abundance.of

solar energy, and due to the unusually favorable weather in

1967/68 in particular, the "green revolution" seems to have spread

most rapidly in West Pakistan. However, the dwarf varieties of

Mexican wheat and the dwarf varieties o+ rice developed by the
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International: Ricer Research Instliufe'éreﬁbéihgfﬁAde évailéblélﬁo"
other_deyeloping,COuntries in:Asia, and the;r 1mpact is Just beglnnlng
to be felt. In Pakistan & supply shortage of the néw“Séeds and l1m1ted:

availablllty of fertzllzers severely llmlted plantlng until the 1967/68
T E R SIS AR B N :
season. But, Paklstan was not a1 1solated example._ Accordlng to the
| .

1968 annual report of the IBRD (Wor‘d Bank) Indla and the Phllllplnes

t
el

show a rapid expans1on in acreage planted to the new varlefles of wheat
o T | T g ! : i
and rice durlng the past season. Good progress in lntroduclng the new
N ot = "I-r'r( ‘_
Seeds is aiso reported in Afghanlstan, Ceylon, Indone31a, Malaysia and

Turkey. It can be reasonably expe”ted that 9 grow1ng number of countries

in Asia and elsewhere w111 soon feel the 1mpact of the so- called gk

"miracle_seed§":%£/

There is no question that these. countries are 2as

R

anxious as Pakistan to achieye'selﬁrsuf;icieqcy‘in foodgrains. The spreac

of the 'green revolution” to many countries thus diminishes the prospects
of a long-run expansion of grain exports from Pakistan, and the poor |

quality of graip=processlng here severely limit$.thefPQ$3ibiliFY,0f

expanding the export markets (except for the!t:aditionel_Basmapifriqe)

46/ The IBRD report is not unique. In his foreword to. the. 1968 apnual .
repart of the Fooed’ and Agricultare- Orgaﬂizatlon, the director=-"""""
general states that the ”world food and agrlculture ~situation is
now in & stage of transition and hope.” C

., According to the Financial Times, the Organization for
Economic Cooperation and Bevelopment (OECD) forceasts colossal
imbalances . in major foodstuffs in the periods up to. 1975 and_ .
1985 if the current trends in aorlcultural product1on ‘sontinue i v
unaltered in indastrial countr1es. The most serious of the
prospective surpluses arée wheat and coarse grains (21lso rice).
These supplles are many times the prospective demand from outigide-
sources, and even the Communist block, excluding China, could well
become a net exporter. Qf the under-developed countries all
except India are capable 'of self-sufficiency. These increases
will come from existing land and labor resourcges and takes into.
account population increases and rising living standards. ‘The
main factor responsible for the increases is improved yields
due to better varieties and farming technlques Sae;i.The Dawn,

december 7, 1968. AR g

[T
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47/

- in the near future.—'  Thé monetary return from the potential increases

;in the grain produection: in Pakistan depends crucially on efféctive

S~

.demand, Inasmuch-as 706-80 percent of Pakistan's population are members
;géf self-supplying farm households, the growth of domestic demand for

vpurchased foodgrains is .severely 1imited.é§f Increase in effective "

_dgmand, commensurate with the growth in potential suppldes of foodgrains,

-
[

;ﬁherefore, is very questionable.

It is indeed difficelt to imagine thé prOBiém'of a foodgrain
;glut in a country characterized by chronic under-consumption and hunger
iin recent years. However, the maintenancé of a government guaranteed
;price of foodgrains will become increasingly difficult as the marketed
?surplus of foodgrains increases. In anticipation of the excellént 1968
 wheat crop and a fall in whedt prices after harvest, the government

- announced its intention to purchase "“at least 5 lakh tons of wheat" in

49/

fOrder-tO prevent the prices from falling below the support level.=—

47/ See for example, J. Normal Efferson, "Prospects for Expanding
Export Markets for West Pakistan Rice”, (Lahore, July 1968),
mimeographed, distributed by Planning Cell, Agriculture Department,
Government of West Pakistan, , _

One of Efferson's conclu51ons is that "most of the medium-
grain rice now being produced in West Pakistan is of such .poor
quality that it will not be accepted in world markets." Facilities
handling wheat are physically different from those handling rice-
but they are not much different in quality standards.

. The fact that imported foodgrains feed the urban rather than
the rural in Pakistan has geared the marketing and distribution
systems to handling imported foodgrains exclusively. The development
of adequate marketing and distribution systems (for both domestic
and overseas markets) which can cope with the new situations will
réquire a substantial sum of capital investment.

48/ The figure would be about 60 perdent for West Pékistan only. Even
if West Pakistan can successfully "dump” surplus wheat on East
Pakistan, the domestic market there will be limited by the fact
that a larger proportion of the population are members of. farm
households and that they are traditional rice eaters. Of course,
‘there are many difficult political as well as economic problems in
selling surplus wﬁeat from the West to the East Wing.

49/ Planning Commiséibn, Government of Pakistan, éEEEéE;EEéé-£2é§-£?§2
(July 1968), p. 44. 5 lakh tons equsl 500,000 long toms. The
current floor prices for foodgrains are guaranteed for three years

from 1967/68 to 1969/70.



At this time it is not kpoWo;whether_purchase of that much wheat was -
enough to guarantee the floor price after harvest.. It is worth, noting,
however, that government purchases would cost Rs.231.9 million for- o
50/ .. - . .
5 lakh tons.= This amount is about equal to the public sector

devélobmeht expenditure on education and training for all Pakistan

durihg the 1966767 @eriod.éil—/ S

~ The "biemOQel"ipatterngof agricultural development recommended
by >y Giles will not only create .a subsector of.agriculture<whichwisularge~
scale and capltalf}ntenSLQe, but: would ;also promote commercial -sales of+
output morefthan_the growth in total outpubs 1f effective demand cannot

be expected to increase as rapidly, and/or if the government caapnot . . w

purchase all that is brought to the markets over and above the absorptioq

by regular commerclal channels, the prioes of foodgrains must decline

below the favorable level ex1st1ng now.' Consequences.of'such af

- -

development are not dlfflcult to 1mag1ne. The great ﬁolk of‘thé'farﬁers
left out in the program w111 face a decllne 1n tnelr net incoﬁeg}dueito
the worsened terma of trade for:their Smgll marketeble surpluSes. ‘Large
farmers will fxnd that 15 order to cat the costs of operation per acre
their Operatlng acreage has to be further expanded and thelr operatrons
made more commerc1ally ortented. Expan81on of acreage would take place,
in the absence of the erfectlve.legal restrlctlons 50 long as
mechanicaléenglneerlng eoonomles of scale outwelghs manager fal

dlseconomles of large scale operatlon. ‘The economlc loglc of thlS

proaess ig Slmple but hard Once 1nvestments are made on flxed assets

Ty

(such as tractors), the short run cost functlon becomes ﬁlower than .

the long—run cost functlon.< Since fixed costs are costs foregone in the
short run, 1t does not affect the short-run Supply of output. Prices’

of the product can fall to the levels that cover only variable costs

50/ One long ton = 27.286 maunds and the support price of wheat is
Rs.17.00 per maund, There are reports that in fact the government
purchased 8 lakh tons so far.

;o T . S,
51/ According to the Plan document actual expenditure for this purpcse
was 235 million rupees. Pleaning Commission, éggggéﬂg}a§_19§§_§2

p- 20.
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end not fixed costs. The impact of such a situation can be disastrous

to small farmers whose total costs are'la}gély vériéBIe.ég/

A vicious circle of the large getting larger and the small
getting smaller‘will,set in until the rural popglation is polarized into
the large, rich, farmers and sgall, poor farmers, The tragedy_ig goF‘_'
only that the;small will suffer, as they will}sufﬁer,:but‘that the small
will have nothing to {ook_forward to despite the apparen;;y prqmiging.
future with_the_dawn of the "green revolution." The undesirable effects
of gassiqe:grainkimporFs fgom develpped.gouptries (say, under”thewP.L.48O

programs) will be reproduced in the demestic scene. Only difference are

0

the changes in the actor who plays the role of surplus exporter and,

more importanfiy, in the use of funds generated into the hands of the new

53/

large supplier.~——

4. THE STRATEGY OF AGRICULTURAL DEVELOPMENT IN WEST PAKISTAN

- - il bR R A s it = - e A - -

The goal of recent agricultural policy in Pakistan has been

self-sufficiency in food grain production, Measures ranging from input

52/ It may be pointed out that tractor-mechanization is not economically
justified to initiate gnd that once initiated it is not easy to: .
recover from. In fact it creates a new problem of working off the
excessive capitalization in agriculture. i

33/ The agricultural ;sector is very lightly taxed. Direct taxes .on: ..
agriculture have been increasing in quantum since the independence.
However, the land taxes are mostly based on the land revepue. ...
assessments made thirty or forty years ago and incomes originating
in agriculture are largely. exempt from the general income tax
imposed by the government. It is Teported that in the Punjab the
ragricultural income tax is assessed in reference to the amount
of land taxes payable rather than cn the actual income of the
tax payer in any particular, year. (See, Government of Pakistan,
Taxation Enquiry Committee Report, Karachi, 1960). Of course,
this-ﬁeaﬁgmthéE-EhéfQBbiiiééti5ﬁ-5f increased cash incomes in
the hands of large fzomers becomes difficult, if not impossible.
Despite certain undesirable effects, the foodgrain imports :
provided Pakistan with needed foodgrains as well as the counter-
part funds that the government has rzlied on: to finance a
substantial fraction of its development program.



subsidies’to output-price- support program have all been designed‘and
executed forxthe<pnrpose of substituting domestic production for the
lmport of foodgralns. The development of tubewell i;rigation since the
Second Plan perlod and the more recent ”g:een revolutinn“, howeven,
have usnered in'a'new situation, One can confidently state tha;_the »
suﬁseantial increases in yields obtainable b§ the progress of the_
éreen revolutlon” will make it possibl e for the mass of the na;ionis}
farmefs to achleve satlsfactony increases in output and solve the

-

pro)lem of foodgraln def1c1ts within a short perlod of time. As 2

consequence, it is now necessary to reexamine the basic orlentation of

the agrlcultural pollcy of the country.

. Since the foodgrain is one of the cheapesf sources of 7
calories, it is only natural that the emphasis has been'placed‘dn the
rapid increase in its output when there is a widespread shortage in’
food energy -intake. Simply eliminating the foodgrain deficits,
however, does not prov1de a flnal solut;onw;o‘the-feoé'?;nn;emnof_Fne>

country. There is a whole range of other problems, of which, those in

the areas of production and marketing stand out.

In the sphere of production,. there.is an increasingly
difficule problem of producing an lmproved output mix €0 prov1de the .

nation with a ‘more nutritional diet. Paklstan s def1c1;s in hlch

. - L
quality proteius, edible oils, vegetables, fruits, ‘and sugar are

obvious even today . As the pattern of food consumptiou changes .in
response‘fo increases in per capita income or iB response toO

: i
lmprovements in educatlon and .communication, the overwhelmingly

large ;p}oﬁortionnof calorles currently derlved from starchy stoples
in Paklstanl dxets wxll have to decllne. ‘Ef§ect1ve demand for
”proeective fo?ds” that ‘are rlch in VLeamlns,_anerals, andnhzgh S
qualiey_proteiné; Such as fruics, vegetables, meats and dairy .ﬁji;
products, will eufely increese: 1f Pakietan were to,dissipete.
valuzble foreign exchange on imports of these food items, the

attainment of self-sufficiency in foodgrainms and the consequent

“savings' of the scarce resource would lose much of its meaning.
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Dlver31f1catlon of Pakistan's agrlculture is - rlghtly the

next order of bu81ness, pollcy measures sbouid be deSLgned to change
k] : B

the cropplng patterns to brlng forth thls result. As the rapid

i

sPread of new varletles of rice and‘wheat has shown beyond any doubt,
N : . , . .
farmers respond strongly to the comparative net cash return of various
CYOPS . Tne magor determlnants of the net profitability belng the
phy81cal y1€ld per acre aud the price per unit of outpup, a new set of
.qomparatlve yield performanco and a new set of relativeﬁpricag;among
crcps have to be developed. The current system of !support priéé§
needs re-examination and determined efforts to improve yields of

crops other than .rice and wheat are called for. éﬁj . ,'

The improvement of food storage, processing ond distribuﬁlon
systems in Paklstan 15 as 1mpo¥tant as 1ncrea§1ng productlon. It is
sald that losses cauScd by micro- organlsma 1nsects, rodents, and
other factors amount to some 10-15 percent of the oufput of foodgrains.
Reductlon of such losses by better storoge faclll;les is an 1mmedlate
nece531ty. As the marketable surplus of farm.products-lncroaseo and
as tho'pfoportion-that perishable commodi ties occupy in the total |
output of farms increases, the problem of adequately honaliné farm
products after héréest becomes increasingly important.;.Improve&ra

food protection practices should be made available: at reasonable

costs to the farmers. The improvement of marketing systems assumes

cob

a unique importance, furthermore, if thefemphasis is placed:on'the
production of crops which will provide the farmer with the largest .
cash return. A price incepntive scheme can work only if it is

coupled with a highly developed marketing system.

54/ The argument here is cast in terms of food commodities.  However,
the same line of reasoning can be applied to the case of fiber
crops. It is reported that the distinctive disadvantage in the
yield per acre of cottonm relative to other crops is driving
cotton out of the Punjab. In .fact, the urgeney of maintaining
or increasing fiber crop output would seem greater than that of
increasing the output of protective foods,:
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The improvement. of food storage, processing and distribution
systems in Pakistan wquld-require;a,subs;antial‘amount of foreign
exchange and would be costly in,terms.of domestic rescurces: 1In view
gf‘the pressing need for improving these facilities zad for strengthening
the existing facilities which supply farm inputs, the priority currently
given to the tractor mechanization in West Pakistan should be carefully

- reexamined.

Selective Mechanization

Mechanical~énéineering techhoioéy in agricultufe can embrace
a wide range of diffé¥ent coﬁfigurationé involving ﬁotiae>po§er,
machines, and implemehﬁs. There are many &ays in Qﬁich Ene may
- classify mechanical-engineering technology in agriculture. Most
important from our point of view, however,are the following two types
of distinction: (1) "mechapization” as applied to each specific
operation and "meghanizétion” as applied to several or all of the farm
operations} and (2) "mechanization' as introduced imto a given socio-
economic organization of agriculture end calling for minoxr adjustments

and "mechanization'" calling for a highly sophisticated organization

and cooperation not easily introduceable into a given situation.

Thé first:aistinction fecognizes the mény different
operatiogs relatéa'to.growihg and.barveétiﬁg of c?osé, such as
cleariﬁg of laﬁd; ifriééf&on/draihage; ﬁloﬁing, seedbed preparatioﬁ,
planfiﬁg and fertilizing; crop protection, h%f%ééting, ahd
préparation of pfdﬁucts.- Machinéé and implement§ canrbe desigheé
specificaliy-for a limited nﬁmber;.or for ﬁhny, or éll, of these
operations. Aside from impleﬁeﬁts redying on human or animal

power, tubewells, low-1ift pumps and power threshers are examples

“vaﬁééhigés usédugpécifiéailg_férrliﬁifédnfé;kgha;‘afé Japaﬁese
pbwex tiileis, d;stérsAand sprayefs.' On the QtAeQ;haad, fhe
deveibpﬁ;nt of the :tractor-aﬁd-the'so~called-power takeéff;
-togéf%éf:wifﬁfiﬁ;_developﬁéﬁﬁioijarious imﬁleménaa; make possible
the more direct and widespread éé;licétion of“engine féwérnto

many different operations. In the United States the total
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cultivation processes came under the aegis of mechanical power; also
: e ST
the harvesting processes and many post-harvest operations became

' thoroughly mechanized with the advent of the self—prdpelled combine

harvester. . Nonetheless, it should be clear that a tractor is by no

means the only way to ﬁechanize'agriculture, Mechanization of selected
prucesses 6f cultivation and postharvest operations, as in the case of
Japan, may prove to be the most beneficial for the agriculture of

Pakistan gi¥ven the c1rcumstances 1t fa es now and 1n the -decades.:to: come’,

"The increase in size and spaecialization of farms has been
one of the most significant changes in farm structure and organization

associated with the adoption of tractor mechanization in the United
States. Modern equlpment and machines are so expen31ve in many 1nstances

that it is advantageous for the former to develop larger farnm and

énterprises (i.e., specialize) to make full use of the new resources and
. . «

to hold d&ﬁn uﬂit cOéts. The typical felationship Betwéen acreége
and unit—éb&t is a curfe Ehat shows a éteep décline-in costs unt;i
utilization‘}éaches about onevfourth to one-~half the maximuﬁ.poséiblé
with the maéhine éhd; théreafter, a very ﬁoderaté reduction iﬁ césts
with greater use. High costs per acre or per hoyf with limited usé
reflect, of course, the fixed charges unrelated to the actual’ use

of thetmachiﬁe.nilntroduction-of‘larger machines and iﬁﬁleﬁéhts,
therefore, necessitates large management units, oﬁgput standardization; -

and uniform cultural practices, which call for highly sophisticated
i 55/
organization and cooperation. .- Ornanlzatlonal problems ldom as

L . v

55/ On the ba81s of management units we may ClaSSlfy mechanzzau.on
into three “general ‘types: (1) Self- employment, owner-Operated
mechanlzatlon necessarily smaller to medium sizes; (Z)IAbsentee
ownership (lncludlng corporate farms), with hired manggers and’
hired workers, conducive to large scale ‘mechanizad ag rlculture,
and (3) Mechanization on the basis 'of cooperatlve or collective
farm organizations, Under the usual circumstances it is safe
to say that the first category would minimize thé problems of
organization.



large as technical problems, solution of gne not necessarily guaranteeing the
solution of F?e gthgpzf Smallggvsga}e meghaniga;;gnagxog;ams embracing
machinesv£9:%a:fgy$sgle$;§dlqpe;§;igns quld be much easier to introduce imto
the giveqﬂoggag%za;?gnlgf_agréculgqrg without the.necessity of.a wholesale.

substitution of fmgggggf“fqr tradltlonal" pragtices. It also has the

advantage of involving a bulk of the nation's farmers in the process of ..

agricultural innovations.

ERR RN . R PR B T T} . b

i

Emphasis on DlVlSlble, Farm-Resource Augmentlng Inputs

- - - ------_------.---..--_-_-_—___.,__

Biological and chemical innovations that have brouBht forth the
"green revolution” are, by their very nature, neutral. to the scale.. They can,

therefore, be incorporated into the existing inmstitutional framework of .

Pakistani agriculture without drastic adjustments.  Small scale -peasant farms
can adopt theée?inﬂova;ionﬁvwiph reyaqivély minor adjggtgqug_én contrast .
to technical immovations iavolving tractors and combines. Undoubtedly, this
aspect of recent ipngq@tiqnshhas ;qntr;hqpedAtonthe‘ve;y_rggiq:dif#usion

of technology in the Punjab as elsewhere. ng_peqef;tglpf the ”g;ggq!_

e Tl

revolution"have not been limited to a few large farmers.  As with the recept

private tubewell development 1n the Pun;ab many small farmers are taklng

J S

'advantage of the development.

" ‘Tubewell water, new seeds and increased applications of
1 P . o P S S
fertilizers, which dramatize the “green revolution' 'on the ioput side,

are bd§ilcaTly complementary to' the farm resolirces of labor and land.’

By making it possible’ to grow more crops, mo:e’luéféffVelj;mper acre of

cultivated atea thesé’ itpats have” increased the use of 1abér on farms

as well as the incomes of farm wdrkers cbncerned. In contrast to

1nvestments in tractors and comblnes that are fundamentally labor-

dlsplac1ng, lnvestments ig, lnputs such as- seeds, fertlllzers and even

tubewells are much more conducx.ve to angmentlng the incomes of the
bulk of thelnatlon s farmets.. Emphasxs on.: these 1nputs, furthermore,:rt

f wohld retard the polarlzatlon of the rural populatlon and land holdlnos,

v
.

} agdﬁméke'it'possible'for theﬁmESS offthe nation's farmers to achieve
satisfactory increases in output at modest costs in terms of scarce

resources of capital and foreign exchange.
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. - As G.W. Giles has. rightly stated, much' ¢an be done tor "make
‘ 56/
animals more:effective by improving the equipment they power". It °

is often said that the farmer's reluctance in accepting the improved
animal drawn equipment is evidence of the inertia existing in the present
situation and that a drastic improvemnnt, such as tractor mechanization,
islneéaed fér breaking this‘situation. In view of the progfess of
prlvate tubewell development aﬁd the green revolutlon and the 1ncrea31ng
rewardé they offef we méy expecf‘£he maJorlty of farmers to accept N
voluitarlxy new technology develoﬁed in this area. Many of Glles
recommendatlons on anlﬁal-éower eqdlpment are sound and economlcally
3ust1f1able. Ihe aeveIOpment and dlfqulOHVOf the iouldboard plow,»
vafioué harrows, the seed-cum- fcrtlllzer drmlls, all of whlch are
aniggl-@f;wn equipment, and knapsack power sPrayer~cum-duster, hand
weeders, and small stafionary threshers are highly §esifab1e. These
kinds of equiéﬁentlcan remove botplgnecks and incféase thg ecpnomic
efficiencj aé wellsa; engineering efficiency of the agricqlture of

57/

West Pakistan.~—

TheAeconom;c rglat;on bebween agrlculture andvnon-ggg;cqlgural
sectorsvihvﬁivés eﬁcﬂéngedof pfoducts, flbws of productive faqto;s,
and diffusidn of ideag‘ Tfpically, an qn&erdeveioped economy is
fragmentéd, hefefogéneous, énd lacking‘in the cohesive fagées emanating

e - e v S = e e N A T = S P D 08 WD Ak W MR R G e e ——— W Aty o LD e W S =

pp. 24-38.

56/ See G.W. Giles, "Towards a More Powerful Agriculture,"
57/ The "“problems of success" revealed by the recent developments in
the agriculture of West Pakistan are nowhere more visible than

in the harvesflbg and postharves; operations. If indeed a
bottleneck exists in the erop production processes, it'is more_
likely in harvesting and postharvest operations than anyhwere’
else. The delay involved in'field preparation for the next crop
is as much a result of "inefficient! threshing operatiops;.as that
of the "inefficiency" of bullock cultivation. Moreover,, the loss
of grains involved in the traditioneal threshlrg operations is '
appalling: Giles reports that losses, from the maturity of the
graip in the field onward, are estimated by experts at 25 per cent.
G.W, Giles, op cit., p, 30. o -



from adequate transportation afd communication systems. ~Although they
are not obvious under these circumstances; the intersectoral flows of
products, productive factors, and ideas characterize a two-way

.. relationship between agriculture and industry. -

PETE T e L T N
Yo 1

The iﬁﬁorteece of eaeh.seetofrfor the other is appreciatedbi
first by>ieoking atbexchange of pgod;cts. On the one hand, there is.
the 1ete£dependence of sectors through dlrect 1ntermed1ate dellverles
both sectors bﬁy productsbas intermediate inputs for further Byqdqction
from each oéher.b ObviOus examplee ere cash c%epsAsuch as cottom, jute

and sugar On the agricultural output side and machines, implements,
fertilizers and pesticides on the industrial output side. On the other
hand, each sector is a source of effective demand for the final produgts

1, -

of the other. It is important tc have consistency and compatibility
. . o L ) . B . T . e . R

in industrizl planning; it is zqually important to recognize this

interdependence and to exploit positive intersectoral relationships

that promote rapid economic development.

A broad-based agricultural development is essential for,

PV

creatlng a domestlc market for the developlng 1nd1gen0us 11dustr1es.
A conscious efFort to develop agrlcultural technolq y will foster

domestic industries and will return a handsome reward. It is

appropriate here to recallone such example in the recent experiences
of West Pakistan. 1In reference to the sponteneous, private

development of tubewells during the Second Plan period, W.P. .Falcon

and C.H. Gotsch observed that: o BT

These 25,000 (tube)wells represented an initial
investment on the oxder of Rs.250 million, a sum thought
impossible in West:Pakistan's traditional agriculture,
Moreover, this investment was an lmportant stimulus to the
small-~scale ‘machine: Lndustry. Whcle streets in sueh cities
‘as Multan, Lyallpur, Lahore; Gujrenwala, Sialkot, and Daska
have been devoted to thé manufacture of pumps and engipes,
and the skill; ingenuity, a g tralnlng demonstreted in these
shops have been impreFsive .~

...--...'r-.. o S ah D A e Ak W e e S v S B T T o B8 i .k e oy —— . . e Wn - W - - —

58/ W.P., Falcon and C.H. Gotsch, "Agticultural Development in Pakistan:

7 Lessons from the Second Plan Period,” Report No. 6, Economic
Development Series, Harvard Unlvesslty {June 1966), mimeographed,
p. 12. The latest estimate of tubewells imstalled in the Punjab
‘exceeds 60,000.
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There is undoubtedly a similar opportunity for a rapid
expansion of indigenous production of improved farm implements. The
emphasis on selective mechanization would, as in the case of _tubewells,
nurture indigenous industries catering directly the agricultural
sector of the country. The development of such industries, in turn,
would make it possible for the farmers to acquire the machines and
implements at increasingly favorable terms, encouraging further use of
such inputs. It would be a clear mistake to minimize this type of
positive interaction betwee .agricultural and industrial development
by using large amounts of capital and foreign exchange for tractor
mechanization. The progress of the “green revolution” has increased
the attractiveness, . of investments in improved farm implements
Investments of this type will grow, the alleged inertia and reluctance
of. the farper notwithstanding, : unless aborted by large scale, heavily

s}

subsidized, imports. ; . -

yp B
, o v

. SUMMARY AND CONCLUSION

In summary,—.let me recapitulate sane of the highlights of

the paper.

1. Given the present share of the agricultural labor force in the
total labor force and the growth rate of the total labor force of

3 per cent per annum in West Pakistan, even: if the non-agricultural
employment grew at the very high rate of 4.3 percentVper year, the 1
absolute number of the agricultural labor force will continue to

grow for several decades, to come, . .. - - -
2. On the other hand, in view of the fact that the marginal capital
labor ratio is expected to increase (due to the need for capital-
intensive investments in infra-structure and in large—scale

manufacturing industries), the economy s ability to absorb a growing

labor force into productive non-agricultural employment will be

1
’ smwy

limited.
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3. . In contrast-to the decades of the 1950’s, the output increasing
effects of the.tubewells 1in the Second Plan period and the ‘green
revolation"” of the more recent years have shown, without doubt,
distinctive alternatives to tractor mechanization for a rapid
agricultural development.in West Pakistan, These alternatives' are
inexpensive in terms-ef the .scarce resources of capital and foreigﬁ‘
exchange. Moreover, they increase output without displacing the employed
labor, force in agriculture, thus enabling the mass of the nation's -

farners: to share satisfactory increases in output.

bur "Therw;rld foéé and agriculture sifpation iélﬁow in a stage pf
transition and hopé".. The "miracle" seeds and the increase&
aﬁﬁlication of feftilizersrére Sbfeading éll ovér therworld.. In vigw
of the poorréuality of foodgfaiﬁ prééessing, g;rkétiﬂg and distriéﬁtion
systems, and the grave uncertainty regarding the wofid markets-éor |
Pakistani foodgrain exports, the prospects for garning foreign

exchange by exporting the surplus grains are at best problematical,

5. The economic argument against a rapid tractor-mechanization in

West Pakistan is as follows:

a. ‘It uses more of the nation's scarce resources and reduces .-
the use of the abundnat resource.

b. Since water is the limiting factor in West Pakistan% the
strategy that maximizes output per un;t of water (or per unit of
irrigated acreage) is the most economical strategy. We do have
well-known technology in this regard thanks to the tubewell
develoﬁﬁéht and the gféeﬁ revolution. o
will increase yiélds; output per worker will rise only by‘ééusingr;i
anemp loyment .

d. Tractor mechanization will use up capital in generazl and
foreign exchange in particular diverting it from higher priority

uses. Additional specific, small-scale, divisible inputs of

capital will cost less aand increase output, and provide employment.
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6. » rapid tractor-mechanization program will create soe¢ial and
‘ o . . . . - . . ". co . L0 g .
political problems.
a. Given the economic-demographic characteristics of West Pékistan,

it is important for the agricultural sector to absorb the residual
SR : R K €. - i T

inérease in the labor force over and above thoée finding emﬁléymggt in
the non=agricultural sectors.

b. .The pervasiveness of the greem revolution cannot take place wilh
ractor mechanization. The polarization occurs in the ranks of €heé !
farming population because cf the impossibility of maintainingithe
support prices, The 1arge_will get larger, the small will get smaller.
c. Tractor mecﬁanizatién is‘an error from wﬁich it is d;fficult

to recover because ofrfbe éat;re of-short—run_fixed ;os£s 3530ciated

and ec¥eation of bott}enecks elsewhere,

with inveétment in traéfors
7. .Tractor mechanization diverts capital from oﬁherivitally needed
areas. There is no overemphasizing the fact -that capital is needed’
in building up infrastructure, education and transportation systems'.
Even within the agricultural sector it is of vital importance to
increase the provision of water andﬁbiological-chemical ioputs, '‘such
as fertilizers and pesticides. ,The fact that imported foodgrains
feed the urbkan population rather than the rural in West Pakistan has
geared the marketing and distribution systems: .to handling imported
foodgrains exclusively, - The development of .adequate storage,
marketing and .distribution systems for coping with ‘the new AP
situation will require a substantial sum ofrcapital”invesfmenti
S,ICapital formation in agriculture éhéﬁlé mbsﬁ.app¥opriateiy;ber
in the form of small-scale, diviéibie, eaégiy a@aptable unitsdt;
(a) remo&e bottlenééké, (B) involve the bﬁlk ofifhe natipn‘s |
farmers, énd (c) geﬁgrate empioyﬁené‘opﬁortunifies in agriéulture.l
Instead of tractors and-combines, serious attention shotld bé .

paid to the machines designed for selected processes of farm
operation, such as threshers, winnowers, sprayers, engines and

sumps as well as improved animal-drawn implements.
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9. The strategy of emphasizing the agr;cultural inputs of the nature
outline& in the poiﬂt é above will also!ééneraﬁe investment opéorgunities
for loczl industry and therefore employment opportunities also in that
Seéfdr; vThis;.in turn, wiii have beneficial effects oun the agricqltgral

sector by providing it with inputs at increasingly favorable terms and

encouraging the use of them.

18, There.is a pressing need tc plan for. changes in croppkng patterus by
shifting attention to crops such as cotton, pulses, cilseeds and

sugarcane and by re-examining the structure of output prices.

Water is still the major constraint for the full realization

of the agricultural potential for this area. Despite the remarkable
increase in the number of tubewells and the wexpansion of surface
water supplieq, many farms cannot yet realize the full benefits of

59/
the '"green revolution'. There are reports that the acreage of water=

consuming crops, such.as rice acd sugarcane, is held back and even

that the acreage planted under these crops has been plowed under
because ‘0of the shortage of water. Moveuver, in many regions tHe needed
fertilizer is not available.at the right time. The recent growth in
fertilizer consumption is indeed impressive, but the amounts being
distributed come nowhere near the level required for the optimum:

performance of the agricultural sector. In short, there is an ample

combinations for the benefit of the agricultural developmeht of ..

[E— - -~

West Pakistan. Further  development of the farm implement and
tubewell industries, improvements in the seed/fertilizer distribution

systems, investment in marketing end storage facilities -- all of

tkese things -~ may cost as much os tractor mechanization and may

i
v

even press available domestic and foreign developmental resources

to the limit.. The returas to be'reaped from such investment, however,
would not only be more widespread, they would excced by far that

which is possible by tractor mecheznization.
59/ The development of tubewells requires, wf course, not only the-

installation of pumps, engines and motors, but more importantly,
the provision of electricity ot diesel fuel at the well site.
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