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TECHNICAL CHANGE IN PAKISTAN'S AGRICULTURE:
1953-54 TO 1977-78
The role of total factor produptivity as a factor cdntributing to
economic growth is quite controversial in the literature;. Work om total
factor prdductivity started with the pioneering works of Abramo;itz
/1, Kendrick / 19, 20 / and Solow /33 7, followed by Denison / 7 7

Griliches 1:12, 13 /

Jorgenson and Grilichesr[%iQ;T, Tang /35 7 and
others. While Abramovitz, Kendrick and Sclow attach gfeat:importance to
total factor productivity as a factor contribut%ﬁg to growtﬁ,qurgensou
and Griliches observd that the uneXpiainédﬁ;es}dual which;iéﬂlabelled 28

Jgggﬁﬁ§c§1:change nay be dug £ measurément érréféy changésvin the quaiity

VQf”inputsg é;bnumies of scale etc, Mﬁcﬁiéf this controveréy is due to
‘;he*iacc thﬁt“ihe‘fofméy_group of ecconomists dheclude onlyvfhe conventional

finpgté,iwithlfhe*;ésﬁltVﬁﬁdtlthelqon;ributionvof the‘uncénﬁéniional
inputs’is rnfluégua iﬁ u:lnrgc;régi&ual, while Jorgeﬁspn‘éﬁd.ﬂéilichés

include non-conventlional inputs like education, research. and extension etc.

as separate variables thus veducing the size -of the residual.

Kendrick's total factor productivity index for the U.S, agriculture
for the period 1929-66 (using real gross product) increased from 52.6

to 126.6 (1958=100) LT19;7}" This increase in productivity is attributed

to the growth of "real stock of infbangible capital” which helped to

ihprove the quality of the fécturs.gf production.. ﬁéﬁdrick'discusses
expeﬂditures on research ané development, education and training and
medical care és equifalents tu tangible c;pitﬁl since they hglp to in-.
wéfééééhéﬁﬁpuﬁ;%n the fgtqre. Some  othex ;éuges of incregse in.proéuctivity
:afé:chéﬁgg;iih e¢9ﬁb¥i§téfficiency, ratéﬁéivdiffiéioﬁ of inno#atioﬁs,
_éqgﬁqmies;éf:ééalé'égdi#hg_gverage inhergﬁgféhglity of huaman a#d”ﬁpﬁj

human factors of production, Moredver, Keadvick says, differences in
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productivity levels in different regions may also be attributed to the

socio-eccromic institutions and the basic values of the society

Zﬁéndrick; 19;7.

As agailnst thg great body of literature on total fagf@r productivi-
ty which attribute most of the growth in total output tq-téchnical
‘changé, Griliches 1:12, l3~7-says that 1f the inputs are adjusted for
quality changes and correct weights are used for éggregating the inputs,
the role of disembodied technical change would be drastiéally reduced,
Identifying the sources of growth for the U.5. agricdifuge during the

twenty year period 1940-60, Griliches / 12 / attributes changes in output

growth to changes in ;he quantities and qualities of inputs and to

cconomies of gcale, ﬂelsayS; of the observed producéivity growth about

one third may be attributed vo improvements in the qualitf of inputs,
about ome fourth to the use of weights based on factor-income shares and

the remaining to economics of scale,

degeHSOn and Griliches / 16 J observe that if real product and real
factor inputs are accurately measured the observed growth in total
factor productivity is negligible., According to thgm mogt of the
éstimates of total factor productivity conltain errors due to which the

1
role of total factor productivity is overestimated .

1Jorgenson and'Grilichee_lfiG_?hdiscuss exrors of aggregation when
investment and consumption goods and labor and capital services are com-
bined; ervors of measurement in the prices of investment goods because
prices of dnputs to the investment goods sector are used instead of the
prices of the outputs of the investment goods sector; errors arising due
to the assumptiou that the flow of labor and capital are proportiomal to
the stocks of labor aud capital; errors in aggregating labor services and
capital services. . Some other errors have begn discussed by Griliches

12 7.
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Tang4i3§_7'has i@entifiud_;he‘sogrces“of growth for ;bg\Chinese
agriculture fqrytﬁehﬁefiod‘1952~65 and explain the 'raison d’ éﬁtpe for
the celebrated.GféétvLeapfForwqrd' Hlu total ractor productlvity indpx

is obtained Ly div1d1ug the output iudex\by the aggregate 1nput 1ndex,‘
which is a measure of technical pnanga..<lang finds that the total fgctor;
productivity index has 'decline d almost Lontinuously during the period of
thewstqdy. During'ﬁhe‘first fivg year plan period 1952~57 it declined
by © to 7 perceﬁt. According to Tang the BUCCRSE Or failure of an
agricultural poiicy is to be judged noi on the basisg of its,effeét on
agricultural output, but on‘whether or not the policy helped in the
attainment qf the ipngmturm develobment objectives. In the Stalinist- mo-
del which the Chinese had adopted the role of agriculture was to free‘
indgstrializaéibn from the agricultural constraint. . It is on this basis
;hatv$ang.pronoun;es‘the ChineSuvagnicultural poligy_asia failure, since
the restrictive influence of agriculture on industrializatidn-pqﬁ‘only
continued but acthéily worsened. According to Tang the dééiiné in
pro@uctivity is to be attributed to the disincentive efféct of the;agri"
‘cultupa} policics adopted by Pekiﬁg, The Chinecse adopted extractive.and
developmgntal poli@ies which were mutuaily inconsistent with each: other,
Moreover, altnough the traditional factors of production were being used
massively, the law of diminis hlng returng had set im by 1957. The,
situation was aggravated more because at a time when Lhc t“aditional
sources of growth were almost éxhausted no' steps were taken to modernize
the agricultufﬁl sectox . Infact, the intersectoval ﬁransformation wasg
completely ignored and Peking tLied to’ 1ndustrLallze the rural sector
¢cheaply by using resources pxoduced from w1thiz this sector. The
industrial sector was not to be Lurdened to produce agricultural machinery

and materials needed to modernize the agricultural sector.
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The preséhﬁ study draws a.great dea% of ihspi;ationifrom Tang's”stuiy
/7357 oﬁ thé Chincse agriculture., There afe no éﬁﬁdiésﬂin'the'ligéfaCUre
which'haVé c;lcuiated a totdl factor productivity in&ex for Pékistag}é
agriculﬁu;e.ﬁ.Thus; this'iéwa»pioneerihgwstudy. I£s'pdrposé“is'tb‘idépti»
fy the soufdéé:of growth of :agricultural outpuf in Pakistan during the
period 1933-54 to 1977478 and the sub-periods 1953-54 to 1966-67 and 1966-67
£o 1977~73. Such 2 breakup helps to compare between ths pre and the post™
Green Revolution periods, The sources of growth ha?e‘be;h idehtifiéﬁ by

doing growth accounting using the linear production function approach. A

total factor productiviiy index has been obtained by dividing the value

:

added igaex'by the aggregate inpoat iidex. The comstfdction of such indexes
presents some broblems; but instead of getting involved with théﬁ iﬁ ﬁhis
paﬁer, I'sﬁail simply follows Solow and not ‘try to justify‘what folléws by
calling onlfanCy theorms ‘on aggregation and index aumbers . 'Elther £hié
kind of aggfegate ¢conomics appeals or it doesnt; lEBlOW»“3§7" 1f it 5
appeals, quite interesting and meaningful results é;n bé drawn from the
study, alghbugh thése will be rather crude in nature becauseuof-the highly
aggregatéd nature of the study. The study is divided into four sec%ions,
Section I contains the'conceptual frame-work, Section II briefl§ discusses
the data broblcms. The input iddaxes, the value added index and the total
factor ptoducfivity indexes are contained in Scetion IIT, -Sdurceé bf
growth of égficultural output have beén identified in this section, The
policy impliéations are presented in Section IV,‘whilé Section 'V contains

the summary and the cohclusiqu.



T A Revdew of ‘r‘;‘{)naepftb and ethodology

Thewéﬁfept_Of‘FéchnO;Qgicai changéxis to bfiﬁg about a shiféﬁbf tle
production funcitiouw, IesulLimg iu a g;eﬁter volgme of outpﬁ% wi;h thef
same amounts of inputs as before orvthe production of the same. amount of

-

output with fewerlinputs:.‘Strict;vl;ﬁeuking,‘the iﬁﬁroaﬁbﬁion of an
existing techniqge whi;h has noi buén‘ueed S0 fér,or soméﬂalferafiog in
the existing techniques is not technologiéal‘change, unléés it ré§uits in
sﬁiftiﬁgvthe‘prOduction function, Tuchnical'progfess i3 also ndﬁ the
same thing as diffusion of exisiing technical knowledge which dogs not

change production possibiliiies or with scientific research which mighi

not produce auny niw knowledge at all,

While a dire:t measuremunt of tecbuical progress is not possible,
the usual procedurse is to messure technieal change by ité effects on the
growth of national income or factor productivity. In order Eozéauge the
effects of changes in techmology productivity indexes are USedlv Tae’index
might beyan avithaetic index obbained byvdividing ihe outpu£:iﬁdex By “he
input ivdex, or o geometric index obrainead from some'multiplicétivé %Qym
of the productipn function. Eavlier partial productivity indexes were
used which measured the productivity of onlyvone factor, mostly labor.
.But this approach has now been zboudoned in favbur of a total féctor pr o~
dgctiyity approach? which is more suitable for a worla where thefe are
more than one facébr of production, The>réte of groﬁth of totalvfactor
productivity is the difference or the residual bétﬁeenufhe rate“pf growth
pf real product and the rate of growth of Tweal féctor'input. The rates
of growth of real product and real factor inputs éré the weightéd
averages of the rates of growth of products and factors of prodqpti&ﬁ.
The weights are the rclative shares of each product in total o;tput and

of each factor input in the total value of inputs,.
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Construction of a weighted arithmetically aggregated ifddex of oufput,
inputs and the total factor pvoductivity index entail the“folloWing ‘assump=
tions: | e
(1) -the. factor markets are COmpetitive; . g

(2) the aggregated production function is strictly .linear.

(3) technical progress represents neutral shifts in the
production function.

Let the aggregate production funciion in agriculture be linearly

homogencous of the additive type

3. ‘ ‘ _
Y =% a, X, (1)
; L 1 . S
Ci=l O . .
or
L= - o y ‘(. ‘L ‘ C 2
Y a1 Xl + az Az + 13 fj _ : (2)

Where Y is total output or value added conventionally aggregated,
Xi stands for land, labor, and capital, snd the coefficient ay is the
_marginal product (in value), or price in competitive equilibrium of eacl
. : < . . L
of tne three inputs.
Introducing time and assuining neutral shifts in the production func-

tion (1) becomes

3 .
o= ACE) iE aip H4e ()

Expressing (3) in index number form and recoguizing that A for the

base year is equal to one

Y " ! h7d ’
R e TR T o
Y —— | “)
o L a, X,
O io "o
atr , _ -
o s A (E) I o L AR - L)
R (t) ot
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Where I0 is the eggregate dnput. index, also the expec-

ted output index iu the absence of any shift of the production function. A (t)

is secen as the total factor productivity index for year t with base in
year o,
ae = ot (6)
I
ot

A convenient variant of 1L ic as follows:

ot
I =73 80 Xio hit
ot et e —
zaio Xio - Mo
Where,
a, X
o io . ; . -
— - are the factor income share weights;
Zaio Xio
5
Y are the relative input quantities or the quantity index of each of the
io ~ :

three inputs; and Iot'itself is the expected output index as stated earlier.

The effect of technological change iz to bring about a change in one
or more paramefters of the production function. ‘Technical change is defined
as Hicks neuﬁral if it changes the paramcters of the production function
without changing the marginal rates of substitution between them. Harrod
defined technical change as neutrdl which with a conétant rate of iuterést
left the capital-output ratio unchanged, while Solow's definition measures
tﬁe bias along a constant labor-output ratio. Non-neutral technical change
brings about a change in the parameters of the production fuhction4also at

the same time affecting the marginal rates of subetitution.



A distinction has buen made between embodied and disémquied
technical chaﬁgel, Embodiéd technical éhange ig incorporated in the
latest model of the input. According to the "Embodiment Hypothesis'™
improvements in technology affect outpub when these improvements are

: 1 % [l : « 3 2
transmitted through changes in the quality of the inputs™.

Disembodied technical progress has been identified with the
shift of the production function, particularily with a shift in the
efficiency payameter. loceover, disembodied technical change is assured
to be neutral to scale, Since non~neutral movements of the production
functiqn and chianges in the degrees of economies of scale imply the use
of different techniques they are likely to arise with embodied technical
change. Thus, embodiment gives rise to an inceraction between movements
along the produciion function and the shift of the funcfion[jf.Lingard

and A, J, Rayner, 22 /,

lpor a detailed discussion of the embodied and disembodied models
of technical progress_see C. Kennedy and A.P., Thirlwall / 21 /, J.Lingard
and A.J, Rayner [ 22 [/ and Ishag M. Nadivd / 26 /. '

2Ther'e is concildernble disagreement as to whether the improvements
in technology arc troasmitted through the capital input or whether lakor
is also a vehicle tatough widch technical change might be transmitted.
The vintage models daveloped by L. Jounsen, Kaldor, Mirrlees and Solow
egtablish a link betwz2en capival and technical change. According to these
models new tecimolcg is iucorporated,in new capital equipment. Solow's
capital vintage mcdel assumes <hat capital equipment of the same vintage
is identical and diflerent from capital equipment of other vintages. And
capital equipment ¢l vhe latest vintage is more productive as compared with
that of the precedic; vintage/Nadiri, 26 /.
Arrow and ke Zdor also use capital embodiment models of technical
change where techrdci® progress is exogenous and embodied in the latect
capital equipmen*/¥:divi , 26 /. Technital progress may also be trane-
mitted through t ¢ 1150r input, by changing the characteristics of the
labor input e.g. iap:ovement in the educational levels, acquisition of new
skills etc. This ty:2 of approach is reflected in the works of Denison
L 7_/ Griliches ! 1%, 13 [ and Fendrick / 19, 20 /.



IT. Vata Problems and Limitations of the Study

~ The sources of data have been the ﬁgrieulturgl_Stapistics of
,Fakistan, various issues; Productioﬁ Yearbooks of the FAO, various issues;
Survey Report on Farm Power, FMachinery and Lquipment in.Pakistaq,b
December 1967, The data have also been taken from some studies and these

have been mentioned in the footnotes to Tahle. I.

Data on land refurs to cropped acres in Table I, to net area
sown  in Tablé TI1 and to cultivated area in Table 1V, Databoﬁ agricul«
tural labor force refers to the economically active populatioﬁ in
agriculture. Data on capitel refers to the working céttle, bufféloesy
horses, asses and camels and to private tubewells. Time series data on
tractors was not available. Moreover, the capital series does>notzinw
clude data on farm"implements, farmer's dweliiﬁgs and other posse‘ss;'ibnssq
the capital series are, therefore, understaied. However, ﬁﬁe rate of
growth is exaggerated. Value added by agriculture has been used rather
than the output of the agricultural sector, since the ohtputiserie?}
contained in the 25 years of Pakistan when compared with'the ﬁélue added
by agriculture were almost identical. Thergfofe;; alue'édded Serieskwere
qSed and the intermediate inpuﬁs like seeds, fertilizers and pQSCiéides

were excluded from the input side also.

' The siudy had to make compromises witli whatever data was availa-
ble. Any missing data was estimated by meang of linear interpolation. The

- : . 1 \ ‘ .
original plan was to compute a‘Divisia Index'™, but this-plan had to be
abandoned due tc¢ the non-availability of data.

o

3'In a Divisia Index thoe weights used for dggregating the inputs
are tased on the average of the input prices for all the consecutive years.
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I1T. Results

The mcthodology discussed in Section I was ;ééé to‘computu indexes
for the inputs ValUL addad and total factor produgtivity Tlese>iﬁdexes
'are presented %n Table 1L, the base year for Lhc 1ndeyus iS IUJ) 60*100
The indéx on capital is composite. It includes livestock Qnd private
tubewells, The livestock and tubevells scries Weré aggregafed by.méans
of weights which were based on the relative cost of each of thege inputs
in total capital cost in 1$66~67. 1hese weights arezﬁh.l percent for
livestock and 5.9 percent for tubewellal. The donputs, land, labor and
capital were then aggregated imto an aggregate input index by assigning
the [ollowing weights: Land 29.4 percent, Labor 58.6 percent and Capital
11.8 percentz. The total factor productivity index was obtained by divi-

ding the value added index by the agpregate iuput indexs‘

lIu 1966-67 there were 51,327 private tubewells in the country.
Breakup of these tubewells into dlasul and electric was not available for
1966~67. So the average percentage share of diesel and electric tubewells
for eight years 1970-71 to 1977-78 were used to divide the total privatL
tubewells into electric and diesel in 1966-67. Total annual cost (fixed +
variable cost) of an electric tubewell in 1966-67 was Rs. 3,433, This is the
average of the total annual cost of an electric tubewell in the Gujranwala,
Sialkot region and in the Multan, Sahiwal regiouﬁLeslie Nulty , 27 /. Total
annual cost of a diesel tubewell in 1966-67 was Rs. 5,468.5, This is the
average of the total amnual cost of a diesel tubewell in the Gujranwala,
Sialkot region and in the Multan, Sahiwal rug1on/Leblie Nulty, 27 / This
is how the total annual cost of tubewells for 1966-67 was calculated. Cost

on livestock was obtaingd by wultiplying 7.9 million working livestock in
196667 by Ra. 500 1.e. cost of maintaining a working animal/Swadesh R.

Bose and Edwin H. Clark , 4 /. The total cost on livestock and tubewells
were added to get total CO&L on capltal and the relative SthLS of livestock
and tubewells were the weights.

2These welghts hth been derived from Taug / 36 / " The wedghts
given are: Land 25 percent, labor 50 percent, capital 10 percent and
current inputs 15 percent. &ince current inputs have not been included
the weights have been derived for land, labor and capital,

3A geometric index of technical change was’ also obtained by fitting

a Cob-Douglas Production Functiori both of the restricted type and the one
with variable returns to scale. These results have however, not been

reported in this paper.



~11-

Table_l

Agricultural Inputs in Pakistan 1953-54 to 1977-78

Value Added by Land Agricultufal Livestock  Tubewells

Agriculture (in (Cropped acres Laboy Force {n million (in
Years million Rs.) in millions) (in millions) heads) nunbers)
1953-54 4532 . 32,77 6.28° 6.5 950
195455 4320 32,80 6.33% 6.1 1300
195556 4406 34,37 6.33 6.1 1600
1956~57 4502 - 35.00 | 6.77° 8.2 1960
1957-58 . 4578 34,42 : 7.16° 8.4 22060
1955-59 4822 3541 o 7.55% 8.4 3300
1959-60 4775 36.29 ' 7.93 6.8 4600
1960-61 4709 36, 72 8,97 6.9 8000
196162 5127 37.69 9.28% 7.0 135000
1962-63 5486 33.21 _ 9.59¢ 7.5 13400
1963-64 . 5638 37.40) 8,89 7.0 25000
196465 6018 40,14 C10.05° 7.5 31600
1565-66 5993 36,41 10.21 8.3 40207
1966~67 6421 40 .54 10.35% 7.9 51327
1967-68 7454 41.86 10,49 7.6 62163
1968-69 7924 40,17 10,41 7.3 72149
196970 5916 41.45 10.33 7.0 79223
1970-71 5463 41,067 10.73 6.6 89157
197172 8843 41,01 195.86 7.9 98755
1972~73 8951 41,82 . 10,98° 8.0 109541
1973-74 9429 45.15 ‘ 11.10% 8.1 120506
1974~75 9134 42,90 11.22° 8.2 144271
1975-76 9672 L 44,51 ©11.34° 8.3 156117
1976-77 9864 44,98 11.46% 3.4 156910
1977-78 16076 45.45 11.58° 8.4 160901

Pata on Value -Added:

Data on value added by agriculture refers to the value added by agri-
culture at the constant factor cost of 1959-60. Only value added by major
and minor crops has been taken., This series does not include value added by
livestock, fishing and forestry. The data on value added is from the Pakistan
Economic Survey 1979-80, Governmment of Pakilstan. ' ' '

Data for the land dinput is Erom the Agricultural Statistics 6E Pakistan,
1875 and 1978, Ministry of Food and Agriculture, Government of Pakistan.

Data for agricultural labor force is from the Production Yearbooks,

various issues, FAO denotes Our own estimates which have been arrived at by
means of linear interpolaticn.

Table I contd. on p../12



Table I (contd,) ~12~

iethod of Estimaiion forn Livestock:

P
R

For entire period 1953-54 to 1977-78 total livestock population was
avallable, Vor ‘the pariod 1971-72 till 1977-78 breakup of the livestock
population into cattle, buffalocs, horses, asses and camels was also
available. TYor cattle and buffaloés the otﬂtiStiCS on working cattle and
working buffaloes was also available. (but not for horses, camels and
asses), From the Survey Report on Farm Power, Machinery and Equipment the
percentage of draft camels, percentage of draft horses in total horses
population and the percentage of drdft assess in tutal asses was obtained,

These percentages are ag follows: Of the total cawel population 56
percent arc draft camels, of thL total asses population 84 pgtcentvnru
draft asses and of the total horsee 7 percent are draft horses., From the

camels, horscs and asses population draft camels, horses and asses were
calculated and added to the draft catrle and buffaloes to get total drafitl
animals for the pericd 197172 to 1977-78.

For the period 1953-54 to 1970-71,

Yor this peviod total livestock population was dvallabiu (except for
the years 1967-68 to 1970-71 which was estimated by means of linear inter-
polatlon) For the years 1971-72 t£ill 197776 total livestock population as
well as the draft livestock was available. Getting the percentage of draft
livestock iu totai livestock for the years 1571-72 to 1977-78 the average
perceatage share f draft animals in total animals was obtained for these
elght years, whici worked out to be ¢.5 percent. That means on an avarage
of the total livestock populntlun 8.5 percent are draft animals., .So for
the years 1953-54 to 1970-71 8.5 percent of the total livestock population
was taken as draft animals. Data [or livestock is from the Agricultural
Statistics of Pakistan, 1978 and the Survey Report. on Farm Power Mbchinpry
and Bquipment in Pakistan, Ducember 1967,

vata fon Tubewells :

Tubewel]s refers to private tubewells only.

From 1953-54 ta 1964.-65 the data is from Ghulam Monammad / 26 / From
1965-66 to 1969-70 the data refers to the West Pakistan Unlvcrsity of
Lnglneering and Technology estimates quoted by Jerry B. Eckert /[ 8 / ¥rom

1970-71 to 1977-78 the data has been taken from the Agricultural Statistics
of Pakistan 1978, which contained private tubewell numbers for all the
provinces except Sind, for which breakup between private and public
tubewells was not available. So for each year the percentage of private
tubewells in total tubewells for Punjab, N.W.F.P. and Baluchi tan were usad
to estimate the number of private tubewells in Sind.
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Table II

Aggregate Input Index, Value Added Index and the:Total‘
Factor Productiviiy Index 1953-54 ‘te 1977-78

. 1959-60 = 100

-YearSj

195354
195455
1955-56
1956-57
195758
1958-59 .
195960
1960~61
1961462
196263
196364 .
196465
196566
196667
196768
196569
196970
1970-71
1971~72
197273
197374
1974-75
1975476
1976-77
1977-78

94 .

96.

94,

97.
100,
101.
103,
105,
103.
110,
105,
111,
115,
110,
114,
113,
113,
115.
124,
118,
122.
123,
125,

O S

~

MO O8N Qe

WO

DO U SO NN S

' Agpre- . . Total
gate Value Factor
Laboy Capiial Lnput Added; Productivity

Index Index Index index Tudex
79.% 91.2 83.9 94,9 113.1
75.4 36.1 83,7 94,2 112.5
80.5% 86,5 65.4 92.3 106.1
85.4 115,09 92,2 94.3 " 1023
6.3 NS 25.0 25.8 103.9
95,2 120.4 98,9 101.¢ C10241
100.0 . i0D.0 100. 0 160.0 100.¢
113.1 105.8 108.7 98.6 90,7
117,00 13,5 112.7 107.4 95,3
S 12009 127 .4 117.1 e, 1 98,2
124 .7 28,9 118.8 . C11B.1 99 .4
126.7 144.3 124, 0 126.0 10106
128.8 166.5 i26.5 125.5 59.2
130.5 175,40 130,72 134.5 103.3
1323 184.9 133.5 156.7 LL7.4
131.3 193 .6 152.6 165.9 125,14
130.3 198.4 133.6 186.7 139.8
135.3 05,7 137.1 177.2 129.2
- 136.9 236.0° 141.6 185.2 130,86
138.5 251.2 144.9. 187.5 129.4
140.0 266,06 150.3 1 197.5 Y A
141,5 294.5 153.2 191.3 124.9
143.,0 307.4 156.4 202.6 129.5
144 .5 317.5 158.8 206.6 130.1
146.0 322.6 211.0 11313

160.7

‘Note: This table has been computed from the data contained in Table 1,
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Table TI suows thqt'thu total factor productivity index nas been
dccliping almost‘contiﬁodle from 1953-54 till 1961-62, after which it
starts picking up siowly. tlowever, ‘1t 1a nét until 1966--67 that there is a
éﬁérp~accaleratinn in the rate of productivity advance, which slows down
during»the 1970;5. The average amaual rate of growth of the value added
index during 1953—54 ko 1977-78 is 3,50 percent, while toe aggregate input
index grows at the vate of 2.77 percent per anaun. Thoe total factor
productivity index increased at the average aﬂﬁual faté qf‘0.76 percent,
The rate of growth of total iupucs explain 7?.05 percént‘of the growth in
Valug addaed while 21.66 percent is due to techﬁiaul chauge., In the termiuo
logy of production theory, movements along a gi&en p%uduction function
explains 79,05 percent of the observed increase in output, while the shift

of the preduction funceion explain the rewmaining 21.606 percent.

During the sub;pmriod 195354 to 1966~67 thé-rate of growth éf the
value added index was 2.42 percent, whiloe ﬁhﬁt of the aggregate input index
was 3.51 percent. During this period total [actor productivity,deciined
at the average rate ol '1.04 percent per annum. bDuring the lattet ﬁuriod
1.e. 1966-67 to 1977-78 the value added index grew at the average rﬁt; of
4,58 percent per amnum, the aggregate input index atVZ;DZ percent, while
total factor productivity increased at the rate of Z.53 percent per 2nonum.
The rate of growth of inputs explain. 44,13 perceut of the observed

increase in output while 55.22 percent is Juz to techmical change.

In Table II the total factor productivity index has been computed
by using cropped area for the land input. In Table IIL another total

factor productivity index has been computced using net area sown for the

land input. Since cropped area increased as a result of innovations, some
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Table 1III

Aggregate Input index,FValue Added Index and the Total
Factor Productivity Index Using Net Area Sown 1953-54

37.45 115.9 . 146,

to 1977~78
1959-60 = 100
Land : Aggre- , Total . -
(Net . gate - .. Value Factor
_Area] Land Labour ~ Capital Input Added  Productivity
Years Sown' ) . Index Index Index = Index Index  Index
in millions el ’

195354 29,94 92.7 77,2 91,2 84.6 94.9  112,2
1354-55 29,30 90.7 79.8 46,1 83,7 D4.2 112,55
1955-56 30.44 94,1 80.5 86.5 85.2 32.3 108.3
155857 31.22 . .96.6 85,4 115.9 92.3 4.3 102.2
1957--58 31,01 96.0 0.9 116.0 95.4 95.9 100.5
1958-59 - 31.%2 - -98.8 95,2 120.4 99.2 101.0 101.8
195960 32,31 100.0 U0 - 100.0 100.0 " 160.0  100.0
1960-61 32.78 i01.5 1i3.1 105.8 108.8. 98.6 . 90.9
196162 33.70 104.3 117.0 113.5 112.8  7107.4 - 95,2
196263 34,04 105.4 © 126.9% 127.4 117.3 114.9 98,1
'1963--64 33.14 1C2.6 124,7 1268.6 118.7 118.1 299.5. .
1964--65 34,98 1G8.3 126.7 144,3 12304 126.0 102.1
1965-66 34.42 106.5 128.8 166.5 126.7 125.5 99,1
1966-67 35,16 108,8 130.5 1/5.2 129.4 134.5 103.9
196768 36.76 113.8 132.3 154.4 133.1 156.7 1Y7.7.
156869 35,21 10¢.0 138,39 . 193.6 132.1 165.9 125.6
19695-70 35,92 .z £30.13 CO188.4 0 132.7 186.,7 143.7
1270-71 35,68 110.4 135.3 205.7 136.3 177.2 130.0
197172 35.42 109.6 1369 236.0 140.6 185.2  131.7
127273 34.75 107.6 138.5 251.2  142.7 187.5 131.4
197374 37.52 0 +116.1 1400 266.6 147.9 197.5 133.5
1974-75 36.43 1129  141.5 298.5 151.6 191.3  126.1
1975-76 37.20 . 115.1 143.0 307.4 154.2 202.6 131.4
1976~77 37.32  115.2  144.53 317.5 156,3 206.6  132.2
1977-78 0] 322.6  158.0 211,0  133.5

Pakistan, 1975 aud 1978.

1 . o
Het area sown has been taken from the Agricultural Statilstics of
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of the increases in productivity atiributable to technical change is being

i

attributed to laud. A comparison of the two Tables show that total factor

productivity is a litele higher when net avea sown 1e used, as one would
expect.  The analysis shows that sume of the effects of technological
change which were attributed to land have been isolated by using net area

sown.,

The avafage“5nnual rate Of grovth of thé value added indéx is
still-ﬁ.SO percent during 195354 te 1$77-73, while the aggregate input
index grQws at the average rate of 2,66 percent per annum, and tdtal facs
tor pfodgctivity at 0;86 percent éer ampum. Ioputs now explain 76w00
:parcentwéf the»observedlincrease inﬂgutput.while 24;86 percent is dué‘to

tectmical, change.

ﬁﬁring the submperiéd 1953-54 to 186667 the averﬁge annual races
of growfhlof the value added index and the aggregate inpﬁt index afe 2,42
and 3,46 pérqent»regpe;tively; while total factoflproductivity declined at
the rate of,0.95‘percent §éf annun.  During the ldtter period 1966»67 €O
1977-78 thé average1annun1'rate of growth of the value addéd indeﬁ was
4,58 percénty'theIaggregat@-inPUt index increéséd ét the average énnual
rgtg ol 1f86 yércént, while tﬁe avaragé-ﬂﬁnual rate of growth of the
topal fgctor ptbduéﬁiﬁity index was 2.68 pérccnt. Total inputs,ndw QKP
lain 40.01 perc;nt of the observed increase iu outpat while 58.51 perceuﬂ‘

§

is due to technilcal change.

Since computation of total factor productivity is underestimated
when cropped area is used for tie land input and over-estimated when net
area sown is used, another set of indexes of the aggregate inputs and

total factor productivity have been computed where the land input refers to



-17~

dable IV

Aggregate Tnput Index, Value Added Tadex and the Total =
Factor Productivity Tudex Using Cultivated Area 1953-54

to 197778
"1959-60 = 100°
Land | Aggre- Total
~(culti- . ‘gate Value-  Factor
§ vated  Laud Labor  Capital  gpupat Added Ploductivity
Years area) Index  Index  Index  Indéx™* Tndex ° Index
__dpwiles..
195354 36.3% 94,1 79.2 91.2 45.0 - 94.9 L6
1954~55  37.86 92.8 79.4 66.1 844 84,2 111.6
1855-56 38,70, 94.% 60.5 86,5 35.4 9%.3 108.1
1856~57  39.56  927.0 85.4  115.%9 92.4 4.3 Lo2.1 -

1957-58  40.14  9s.4 50.3  112.0 96.1 $5.9 99.8
1958-59  40.04 96,1 95.2 1204 - 99.0 101.0 102.0

1555-60 ~40.80 100,00  100.0  100.0 100.0 100.90 100.0 .
1960-61  44.76 10,7  113.1  105.3 1.2 - 98,6 38,0
c1961-62 . 44,23 108.4 117.0  113.5 114.1 107.4 94,2
1962-63 44,55 109.2  120.9  i27.4 118.2 114.9 7.2
1963-64  45.30 11:,0 124.7  128.9 i21.2 118, L 97.4
196465  46.26 111.3  126.7  144.3 124.8  126.0 101.0
1965-66 . 47.54 11:5.5 128.8  166.5 125.6G 145.5 96.8
1966-67  47.60 11..7 130.5 175.2° ~ 131,7 134.5 ‘102.1
1967-68  48.00 117.7 132.3  184,9 134.2  156.7 116.8
1968-69  47.67 116.8  131.3  193.6 134.4 165,99 = 123.4
1569-70  47.53 1lle.5 130.3  198.4° 134.3 186.7 ~ 139.0

1970-71  47.47 11G.4  135.3  205.7 - 138,0  177.2 - 128.4
1871-72 47.16 115.6  136.9  236.9 142.3 185.2 130.1
1972.-73  47.23 115.86  138.5  251.2 145.1  187.5 129.2
197374  47.87  117.3  140.0° 2066.6  148.3 197.5 133.3
1974,/5 48,29 - 118.4  141.,5  298.5 153.2 191.3 124.9
1975-76 48,98 120.1 143.0  307.4  155.7 202.6 130.1
1976-77 48,81 119.6  l44.5  317.5 157.6 202.6 128.6

59.4

1977-78  49.25 120.8 146.0 322.6 159,

i
:

211.0  132.4

Data: for Lultivatud area has been taken flom tha Agrlcultural Statastlcs of
Pakistan 1975.and 1978. . : :
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éultivatgd area. vThesé iﬁdexéé are presentga in Table iV;  A coﬁpdriSUn
of Taplﬁ‘II wiﬁﬁ Table IV shows that:totalvféctor pﬁbducﬁivity ié hbt

qudey;estimatedehen croppéd areé is used for the 1334 inpﬁt, ;A‘similar
éoﬁparis;ﬁ}of Tabias-IIi aﬁd TV shows th@t tpﬁ@lifacfor;éﬁodﬁqﬁégity is a

little over-estimated when net area sown is used,

‘Thevaﬁalyéis shuﬁs that there was virtu&llstagﬁéfiqn iﬁ_thé'
agriéultural sector during:the 1959'5 which was due, mainly,;to‘thefusc
of aéé'pld teéhﬁéibgygfcénétraiﬁt ou vital ihputé?S?Ch as Q@tei?:the':
existence of swveral burénﬁcratiC'épntruls on'agriculture and the dis-
incentiQe effect of govérn@ent priéé poligieél. ‘The'priﬁes'of food gfaius
suchlgsvrice and wheat wer@lvﬁry low.durijﬁ;'tﬁis péri&d:due.to whic#;
therevﬁgs a decline in the££ marketaB%g'su;ﬁiﬁ$, Mo;guver; the burééﬁw‘
cratic ﬁontrolé Gn agriculture iutroducad ;ybﬁﬁe British_gOVwrnment‘dﬁring
tha 19§0ﬁ§'as,w;f'time meésures Continﬁéd duriﬁgvthe 1650%s. Thésgt:;
incl@déd?feéﬁfiéﬁi@éﬂi@;iﬁg of sufélussufeééséﬁﬁ,the-comeISOryléaiévqﬁ:n
surplus fo;dngraiﬁs to thé:government §t priceé which weréiless tﬁan tie
market f»"rice-g .;?‘_-"' |

~The dféméﬁic aécelratioﬁ:in agricultural productién:dﬁ%iﬁgvfﬁé:;
period 1966+67 ~ 197778 when agtigultural_value added grew at the rate
uf 4.5 pércant ﬁgr annun és cﬁﬁpéred with only 2,4'berceﬁt during thel
period;1953w54 w‘1966~67 nay be explained by by the greéter availability
ot néw and iﬁproved inbhfs like water, fertilizefs,vahd tﬁé highvyielding

seed varieties. Public policy played an increasing important role by

lFor a detdiled discussion of the bureaucratic controls on agri-
culture and the price policies pursed by the governments during the 1950's

see Burki lfﬁw/.

23ee Burki /5 7 and ¥alcon and Gotsch /79 7.
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granting generous subsidies on the use of these inputs. Some other
measures that helped to modernize the agricultural sector duxing ﬁhis
period were import of tubewell parts at favourable terus of exchange and
provision of electricity at a low cost for the_tubgwells. The support
prices of major agricultural crops helped to turn the terms of frade in
favour of the agricultural sector. In April 1960 direct controls on
wheat movemeﬁt ané wheat prices‘were aboiished.. The governméﬁt fixed
the miﬁimum price éf.wheat at Rs. 13.56 per maund dhd sales to the

government were now voluntary,

it is said that the agricultural revolution in Pakistan began
with water in thé early sixties and was follouwed by the Green Revolution
in the late sixties, During this period the world's largest earth-filled
dans, the'Mangla and the Tarbela came into operation with the purpose of
surface storage and regulation of seasonal river flows., Additional
supplies of water from these dams helped te increase the acreage under
the wheat crop. Between 1960 and 190970 the irrigation water increased
from 57.2 MAF (million acre feet) to 80.1 MAF, reflecting an increase of
alnost 50 percent Leglie ﬂulty Lf27~71 By 1972-73 the total availability
of frrigation wafer had increased to.95.7 MAF:Annual Plan 173m7: Mbre
important, however, weie the installation of tubeﬁells, particularly
private tubewélls on a massive scale during this period. Increase in
irrigation water due to the ihstalidtioﬁ of tufewells, not only led to a
nore intensiﬁe use of the tradinional faczorslbf produétion,'but also |
helped iﬁ the iﬁtroductiéﬁ‘and diffusion of oﬁher techﬁical 1nﬁovations.
It was, infact, a single technical changé glving fise to a chain of

tecinical innovations. The output augnenting effects of tubewell water
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were not just the increases in output directly attributable to increaged
supply of irrigation water, but more important was the increase in output
due to increased use of the traditional factor inputs, as well as the

modern inputs, and the increased efficiency with which these inputs were

used.,

’ According to Ghulam Mohamnad £T24w7'the additional water made
available due to the installation of tubewells led to increased cropping
intensity by increasing the area sown more than onhce and yreducing fallow

~Chanenere-T) Chulam Moharmad 1?24;7 and Kaneda and Caaffar 1_1347 observed
increase in acreage of crops that were irrigated by tubewell waterxr, Marked
increases . in acreage under cotton, rice, suparcane aud wheat were
observed., Installation of tubewells was alsc followed by increase in the
gize of farwing unit. The average size of the farm increased by !l
percent. .  This was possible by bringiang unused land under cultivation,
renting of land from non-tubewell farmers and the increased income. accru-

ing tou the farmers with the installation of tubewelis was spent on

purchasing land Kaneda and Ghaffar _/:_18_;7

Ghulan Muhammad‘K‘ZQ;T, Kaneda and Chaffar 1?18*7'and Leclie Nulty

1217

observe that the increased supply of irrigation water leads to
#ncreased use of hoth the traditional inputs like land, labor and live-
stock (Anﬁexure I1) as well as the nonftraditional inputs like chemical
fertilizers. Increased supply of irrigation water not ouly leads to
increased use of traditional and ncdern inputs but also idcreases the

efficiency with which these inputs are used.

Ghulam Muhanmad 1?24_7-and Kaneda and Chaffar lfiﬁwjﬂhave showm

that the yield of crops for tubewell farmers is higher as compared with



the nonmtubbwell tarmurs (sac Annexure III) InstaJlation of tubcwells
also led Lo bettcr methods u{ vulevaLiun dae to which the Ylbld
increased, Drill. for linewaow1ng, impruveu cult,lvators9 inter-culture

,lmplgmgnts and mouldboard plougn, ware first used by thu tubewell

farmers, and were latur on Luken over by ‘the nonwtubewell farmers.

Dﬁriug the period 1259w§0 to-l§64m65i£he increase in’ the supply
uf irfigatiOn water due to»increase'in the number of private tubewells
from 4,600 to 31,600, heiped in the expapsion of éfopé‘which‘grewiat the
rate of 4.8 percent per anpum during this period (Table TT) Agricultural
.ﬁtoductivity,'hwwever, remained stagnaﬁt during this périod. - Agricultural
pfoductivity started risiung from 1966m67 when increasestupply of water
was. combined witl other modern 1npuLa like high yielding geeds and: ferti-
lizers. It is due to the ‘multifactor interaction' or what Falcon and
Gotsch 1—9_7 call the ‘iunteraction eht"fe,ci‘;' that o.grv:!:cultural ;)1.'0duci:iv:l.ty\“%
sfaffed fising, ~They maintain that iﬁcreaseé in butput,not related to
the use of modern inpots are to be'explained byvthe mere than addipive
effects of uslng several inputg in cumbinatioﬁ anﬁ better<production
~techﬁiques. Refering to experimental stﬁdies'which show increase in-
consumption of fertilizer due o increas é iﬁ‘water supply and to Ghulan
Huhammad's study /24 7 Falcon andvGotscn observe that the intéraction
effect of using water and fertilizer'simultaneously may have been substan-
tial. Identifying the sources of growth for Pakistan's.agriculture
during the period 1960-65 Falcon and Gotsch maintain that of the observed
growth uf ﬁajor crops of nearly 5 bercent?per annum, more than half is
attrlbuted to 1n»rcased supply of 1rr1?ation watcrﬂ‘almost one third to
'thevuse of inputf like Sebdug fertillvero and insectic1des and about one

N BTN

sixth to bettcr raxming practices and inoraase in labour produutiViLy

lﬁhlcon and Gotsch, '2/.
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The foregoing analysie shows . that the trend rate of growth of Crops

durlng the latter ﬂalf of the -1960's was not iust a weather phenomenon but

. n
Oy

a structural transformaLlon involving an upward shift of the productlon
functlon stemmlng from Ainvestment. in inpats Buch A water, ‘seeds and fer-
tillzers. Ehe analysis, however, shows that there has .been a deceleration in

¥

in the rate of productiﬁity édﬁamcéﬂduring‘the‘1970’9. ;And if this trend
is to continue, it will hdt'be‘for quite someliime till there is another
shift of the production functiéu. During the late 1960's the water-~gseed-
furtiliZer-paékage°proved to belﬂéceséary as well as gufficient for increa-
sing agricultural output aﬁd pfo&uétivity, ln an environment; hesget with
several barriers to growth like a‘high proportion of tenauncy, skewed
distribution of land ownership, coﬁséfva;ive environment of  the ruyral
society, lack of education eﬁé; This may.bé tnought of as similar to:. '
Solon Barraclough's 1711*7 "hodernization Stragegy“wh;ch assumes that
rural developuent can be achiéved by‘introducing modexn ggqhniques of pro-
ductdon withodﬁéféforﬁing the social étructu?e simultaneously. Technical
change is introduced in an environmanf Eéseé with the institutional
barriers to growtl, althéﬁgh'it is acknowladgud that at_some future dats
these obstacles will have to be dealth with. It appears that the strength
of the imstitutional obétaales to dé;e1opmeqt is Tow ?eingvfelt in the
'rural_environment of'Pakistan! and the tccnniques of production. by them- .

selves, -no doubt necessary, wxll no lougar be aUE{iClCﬂt Tto brlng about an

upward shift of the production function.

1V, Poucg Reaumrvrenda,uosf

“Progres 5" has been deiLnod as a process in wh;cn oue set of

problems is exchangeg for another( Got ch 10 7 says this is a Vdry apt‘
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;description'bf'wndtlib happeuing in-the‘Qeveloping_countries;: It is dim-

. fact, also a'very‘apt déécriptiéﬁiof whatlhas beenrhappeningfqn‘;he
agricultural scene iﬁ‘Pékistan.' Iﬂe‘histpry_of agricultural deyvelopment
can roughly be divided iﬁto thfeé.pﬁases. . The phase from 1953-56 to 1%66-67
when the‘constraiqiné faétor waé inadequa;é supply of irrigation water.
Removal of this constraint helped to increase agricultural output, but
agricultural productivity reméined stagnant during this period. Agricul-

. tural productivity stérted rising during ihglsecond phase 196667 to 1969-70
when increased‘supply of irrigation water Qqs combined with other modern
linputs like seeds and‘fertilize;s,. The rate of.growth.of agricultural
productivity staited decelerating during the third phase 1970~71 to 1977-78
inspite of the fact that modern technologyaéontinued-po be used. The
constraining factors during this period are the institutional obstacles to
development 1iké skewed distribution of land ownership, a high proportion

. of tenancy, coﬁservative social environment_of the rural ar¢as, besides

lack of education, health and extension facilities.

It hés_been observed that:the encouragéﬁéﬁt given Lo ﬁhé‘ééricul»
fGrai sectb; in the form of input subsidiés, increaée in the sUppbft prices
of'méjo; qfoﬁs? proviqiqn of aiectficity at a low Eost,:imbort of agricul-
fdral nachinery ?pd parté at favourable terms of‘excﬁénée Jére instrumental
in the gdoytion and diffusion of modern technology. Continuation of these
" incentives wi}i help tb'keep the rate of return on mbderﬁ;técﬁﬁology high.
How%?ér; fﬁe majpt foqus_of attention should nbw be on Bfeaking'thé:barriers
:which are fesponsible.for the slow growth of:agricultufal pfdduﬁfivity in
recént“;ears. A Land Reform Policy which aims'ét improving the‘diétribution
of iaﬁd 6wnéréhip, glving proprietorship fights to the tenants and consoli-

dating fragmented holdings will help in the diffusion of the "miracle”
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lnputs. Since dccording to several empirical studies the rate of .
adoption of modern technology is much less on farms which are ﬁot.cglt&vaw
ted by Fhe oﬁners,i Fragméntatiqn.of holdings is anéther factor‘which
inhibits‘thé hse of modern'methqu.; 1f further dncreases in agricultural
productivity are ta be realized, a thorough going.;eform aimed at
inproving the soéial environment of the ;ufai areas will have to be
under;akeﬁ. "1t should be of inturestﬁior.boiicy‘makers_tb note how ihs
electrification of.the villages undgrtakeu-fof the purposes .of lighting
tne viilages led to the spectacular. adoption of the tubewell techmology,
’and:hoélthis tgchnblogy acted as a catalyst in introducing the biologizal
and chémical~invovations of the Greepiﬁevolution. Tﬁé”eleetrifiéation of
the villages shoild continue to receive the top priotity that it deserves.
, 4MoreoVef, steps should be tuken to provide health,‘educagiqn aﬁ&'exteu;iﬁn
faciliries whiﬁhiare almost non-existent in the Viliages. Tais will
lielp to imprové “he haéith of the rural populatibn, make them more
enlightened which will have very desirable‘qoﬁséﬁu@nces oﬁxagritulpgrel
productivity as well as.£he overall‘énvironment: According.to a number of
" studies the raﬁes of recuru accruing to agricultural modernization whin
theéé basic. facilities have been provided atre very high., Tor example
Tang Zfb?_j—finds interngl rates of return as Bigh as 30-35 percent per
yeaf due tq‘basiglrural education, agriculturallresearch, éGVelopment and
exténsion_facilities for the Japanese.agriculture. Yhi-min Ho's study
fof the Taiyanese agriculture produces similarly interesting results.
Griliches Zf14;7>has also‘acCOrded_very high;;ate of return due to invest-
meﬁt on accﬁunt of basic education; regsearch and extrnsion for the U.5.
égriculﬁuré. Schuli;:z”;s-inmume_rable.work.sR ta meﬁtion 0nly.£ﬁ3yé7 bring

out - very clearly_the_impdrtancc of investment in human capital.
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V.. Summary and e Conclusion

- In this study we have computed total faétor.prbductivity for
Pakistan€s agriculture for the 25 years from 1953-54 to 1977-78 and have
tried.to identify the séurceé‘of growth of agricultural output. During
this period the rate of growth of agricultural value added was 3.50 percent,
thle'the éggregat@ input index grew at the rate of 2.66 percent per year
(2.77 percent using cropped area for the laud input) and total factor

' percent
productivity at the rate of 0.86 percent (U°76/using cropped area). The
;ate ofvgrowth of inputs explain 76 percent (79 perceat using cropped area)
of the observed increase in outpui while 24.86 percent (21.06 percent
USi“B‘CfOPPed area) 1s due to. technical change. During the sub-period
1953-54 to 1966-67 the average annual rate of growth of the value added’
index was 2.42 percent whiie'total-inputs grav at the average annual rate
of 3¢46‘pefceﬁt (3.51 percent using cropped area) while total faétor
productivity declined at the rate of 0.925 percent per anpum (1.01 percent
when cropped area_is_used). Some of the factors tespoﬁsihle'for the
decling in total factor productivity during this period were the burgacra-
tic controls on agriculture, reliance on traditional techuology, constraints
Qﬁ acéount.of vital inputs such as water and the disincentive .effect of -
govérqﬁent pricevpolicies. This was followed by the period -of the '‘gredt
recovery 1966--67 to 1977-78 wvhen agricultural value added grew at the cate
of 4.58 perceut while the aggregate input index at 1.86 percent per amaum
(2.02:percénpAusingvcropped arca). Total factor productivity grew at the
average annual rate of. 2.68 percent (2.53 percent using cropped atea). : In
the'terminélogy of production theory. movements along the-prqduétion fuhct ion
explain 40.61 percent (44.13 percent using croppea aréa) of the observed
increase in output while the shift ofbthe function explains the remaining

56,51 percent (55.22 percent using cropped area). The analysis shows that
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agricultural value added hud started increasing as early as 195%-60 with
the ipcrease in the supply of.irfigation water on account of the installa~
tion q@ltubeweils, but égricultural productivitcy started riﬁing oﬂly,

from ;966m67 when increaged supply of drrigation water was combiﬁed with
nigh yielding sgeeds and fertilisgers, It was duc to the ’interacfionl
foect' between water, seeds and fertilizers that agricﬁltural pr&duc;ivity
rose at a spectacular raie duriﬁg thw.period 1966-67 to 1969-.7C, Dburing
this period, the agricultural sector got a great deal of encou%agément from
the government in the form of liﬁerallimport of~agricul;dral mauhiﬁery and
spare parts at favourabievéxchangc rates, input subsidies, hiéhef and
stable prices for agricultural products ctc. During"thé period 197Di71

to 1977v78 there was decelaxugion in the rate of praductivity advaﬁce) and
this has been attributed to the institutional obstacles to development in
the form of skewwed distribution of land ownersihip, high prdpbrtion of
tenancy, a. conservative social struét-reﬁ lack of @ducation; heélth and
extension facilities etc, Tﬁe paperlupdgﬂwith a pessimistic pngnosis
about the. future. The prescent raﬁe of g;owth.of agriculturai préductivity
shows that it will noc bu Iorléuite sometime till there is andther shiftl
of the production functiomw. fhe paper reconmends that if‘the“agficdltural
sector is expected to gréw at the rﬁfelrecprdqd during the laéu‘1960's

it shoul@ continue to-receive @ﬁ;nuragemegt frow, the. gevernment. The paper
recommends that the wajor focus of attention should now be on bréaking the
barriers to growth. Pakisfﬁn hns enéered’a stage where were emphasisbon
the techmique of production will not solve the problem. The empﬁ#sis shquld
novw be on»prqviding extension facilities gpd on investment in hﬁman‘cupital
in the form of education and health;facilit%as.' A thorough going Land
Reform whiqh inproves the'distribU£ionl0f land ownership and incréhsex the

.

number of owner-operators has also been recommended.
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Annexure I

Cropping Patterns and Cropping Intensitiesa of Tubewell

" R >
and Nontubewell Farmers, 1967

Cotton Area ) Rice Area Both Area
Tube~ Hontuhe~ Tube- Nintube~ Tube- Nontube~~

Crops well well well well well well
» farmers farmers farmers farmers farmers farmers

(.............‘..,q.a.....perceﬁtL,....u......;.......o-)

Kharif Crops

Cotton - 31.6 19.8 1.6 h.9 19,7 13.9
Rice b4ob 0.5 41,0 . 17.5 - 19,1 7.3
Haize 1.3 1.5 0.5 1.0 1.0 1.3
Fruits hob 1.3 7.0 0.6 3.4 1.0
Kharif quders t4.1 -+ 11.9 16.0 13.5 14,8 12.5
Sugarcane G.0 3.1 7.6 - 4.8 6.0 3.3
" Other Kharif crops 0.5 0.0 0.0 0.0 . 0.0 0.0
Subtotal kharif 62.3 38.2° 63.9 42.3 65.1 39.8

Rabdi Crops
Wheat 39.1 27.1 - 42.9 45.5 49,6 34.4
01l seeds 1.0 1.0 3.0 1.6 2,0 1.2
Rabi pulges 1.9 1.3 g.1 g.6 0.6 1.0
. Potatoes 3.6 0.1 5.9 2,0 2.8 0.9
Fodders 10.9 8.7 1 13.5 10,7 17.6¢ 9.5
Other rabi crops 1.3 0.0 2.8 0.0 2.0 0.0
Subtotal rabi 53.9 38.3 68.8 50.4 59.9 47.0
Sugarcane 6.0 3.1 7.6 4.8 6.6 3.8
Fruits \ 4.4 1.3 2.0 0.6 3.4 1.0
Subtotal 10.4 boh 9.6 5.4 10,0 4.8
Grand Total 126.6 0.9 147.3  108.1  135.0  90.0

(Cropplag intensity)

Sounce:xﬁhulaﬁpiﬁﬁéﬁﬁ&gizgigg:y‘{?g‘!

aCropping intensity is defined as the ratio between the area cropped
and the area cultivated.

b1967 denotes rabi (winter) crop of:i956~67 and kharif (summer) crop
of 1967,
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Annexure 11

Land and Labor Inputs, Tubewell and Nontubewell Farms

Nohtubewell
Farms
Average farm size 30.25 acres
Average working hours per day:
Family Labor 8.30 hours
Hired . Labor G20 houvs
Average 3.75 hours
Labour per acre at averape working lhours:
Family Laborx . ' 3,082 men
Hired Labor . 0.045 wen
Total Labor 0,127 wmen

Tubewell
Farms

33,60 acres

10.44 hours
11.23 hours
10,84 hours

0.084 men
0.061 men
0.145 aen

TR — T N L

Average Yield of Crops, Tubewell Farmers, and Nomtubewell

Farmers, 1967

Ave{ﬂge Yield

Rice Arvea : Cotton Area Both Ai.gi
Covnnanenns maunds per acre,.... e eno)
Tubewell farmcrs
Cotton . 5.6 10.86 10.4
Rice 22.8 ‘ 28,7 23.¢€
Maize - _ 15.4 15.3 15.3
Sugarcane 26.9 35.9 30.&
Wheat 13.1 16.4 15.2
MNontubewell farmers
Cotton 7.9 8.8 8.7
Rice 22,2 20.2 22.7
Maize 12.3 12.4 12.4
Sugarcane 34.9 27.4 31.¢
Wheat i2. 15.0 13.¢6

4
Sounce: Ghulau-. i?éHd&héI};EZjﬁ'[T & ] e
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