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THIRD SIX MONTHLY PROGRESS REPORT - CONTRACT NO. AID-csd-2805
"The Impact of New Technology or Rural Employment and Income Distribution"
For the Period July 1, 1971 - January l, 1972

John W. Mellor, Cornell University

I, INTRODUCTION

Efforts in the third six months of the contract concentrated on:

(a) Further development of the mathematical, two-sector model which
serves a8 the conceptual framework for the rest of the work;

(b) Further development of the simulation model which is patterned
after the growth model. The model provides a basis for (1) quantifying
the effect on employment and income distribution of various types of
technological change in agriculture and (2) orgenizing the data -end
perspectives from the various sub-projects;

(e¢) Continuation of the six integrated sub-projects of the contract
which provide detailed data and perspective for key elements of the simu-
lation model; and

() Intensive data collection to fill out the data needs for the
simulation model and to provide a comprehensive view of the relationship
between new technologies in agriculture and employment and income
distribution.,

Progress in each of these areas will be discussed in Section II of
this report. Section III will delineate the specific plani for the third
year of the contract. Section IV will recapitulate the data to be
collected from the various sub-projects and special data collection efforts
in the context of the simulation model, Section V will indicate the
status of publication and provide a general guide to the publications
which have been issued so far. Appendix 1 provides more detailed
information on the status of the individual sub-project. Appendix 2
is a list of publications.

II. PROGRESS TO DATE

The Two-Sector Model

The original model by Mellor and Lele, which has been reported in the
esrlier reports, in a seminar at AID Weshington and in Occasional Paper No.

1l
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43, continues to form the basic conceptual framework for the research
being undertaken under this contract. A number of improvements and
modifications are being made with respect to the model. First, the
agricultural production function is being reformulated to include labor
supply and demand functions within the agricultural sector. It is being
assumed that the supply price of labor in the agricultural sector is
institutionally determined or perhaps more properly determined by the
household utility function. It will be noted that this is somewhat
different to the ccmron assumption of the labor surplus model that it is
the demand price for labor that is institutionally determined. Second,
the relationship between average laborers income in the agricultural
and non-agricultural sectors is being reformulated to allow more complex
assumptions than in the original model. Third, problems in the derivation
of the specific elasticities used in the model are being dealt with and
that formulation improved,

Initial work has been completed on a major extension of the model so
that it includes a capital market and its general equilibrium with the
. labor and food markets which were included in the original model. The
basic statement of the new form of the model has been completed and very
major amount of mathematical analysis carried on. The model appeers to
be ccnsistent and stable up through the point at which all the unemployed
labor in the agricultural sector is absorbed. Beyond that point, the model
also has considerable interest but poses severe mathematical difficulties.
Work is continuing along these lines. Expansion of employment is a function
of capital as well as wages goods and intersectoral capital flows are
potentially large and influenced by technological clange in agriculture
Thus this is an important addition to the work. It also allows a
connection between dualistic models and growth models. .

The Simulation Model

A preliminary form of the simulation model has been completed and
has been run with several different sets of assumptions. It will be
recalled that the simulation model is a specialized model intended to
examine a number of demand and employment implications of increased
foodgrains production, It examines the effect of different rates of
growth of foodgrains production with different initial distributions of
income from that production upon (a) the demand for foodgrains, (b) the
marketings of foodgrains, (c) the total employment which may be supported
with the additional quantity of wages goods, (d) the increase in laboring
classes incomes which may derive from that increased employment, (e) the
demand effects of that increased income on the demand for other agricultural
commodities and (f) the distribution of employment between foodgrains
production, other agricultural commodities production, and the various
non-agricultural sectors. The model has been run with several different
assumptions and is giving interesting results. A publication is in
process of preparation.
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Tt is desired to meke a set of improvements in the model to introduce
gome capital requirements, demand for non-sgricultural commodities and the
division of output and employment between non-agricultural consumer goods
and capital goods. The model is being tested primarily ageinst date from
India. Some rough calculations consistent with it are being made for the
economy of East Pakistan.

While the formulation of the simulation is being improved, substantial
efforts are being made to provide actual date with respect to the Indian
economy &8 input into the model. Much of the effort in the various
integrated sub-projects and other data collection are pointed toward
this objective, This will be commented upon more fully in Section IV
of this report.

Integrated Sub-Projects

Data collection for the field project in Thailand (Burton) is nearing
completion. A full report on the sequence of the events in that project
is appended. The data from the Thailand project provides a comparison
egainst the Indian instruction for the initial distribution of income
from new technology between various income classes, the change in relative
demand for various factors of production and the size of the production
increase for various types of technology. It also provides detailed
deta on the labor supply situation. It is important to have a check on
these variables under the quite different conditions of Thailand. This
will facilitate building the simulation model in such a manner that it
mey be useble under a wide range of conditions and it will be helpful to
us in drawing policy conclusions for differing situations. In addition
the Thailend project is providing detailed information with respect to
the cost, returns and requirements for profitability of new rice varieties
under a substantial range of conditions.

The rural education project in India (Shortlidge) has passed the data
collection stage and date analysis is now proceeding vigorously. A
full report on that is appended, along with some preliminary conclusions
from some of the data analysis. This study will add to our knowledge of
labor mobility thus allowing us to hendle our model in a realistic manner
with respect to shifts of labor between sectors. It is clear that there
are important interactions between the availebility of employment and the
demand for education and the supply of education. This study will give
detailed information on these relationships.

The study of small industries has also passed the data collection
stage and analysis is proceeding (van der Veen). A full report is
appended, with a statement of some of the preliminary hypotheses which
are being tested. As the simulation model tesus the effect of relatively
rapid rates of growth of foodgrains production and marketings, it will bve
important to see the relationship between employment and capital require-
ments and other potential retardants to the growth of employment of ¥hg non-
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agricultural sector., A detailed study of small-scale industries provides
scope for viewing these relationships and bulilding the model in a more
useful manner. It will also provide a basis for realistic policy recom-
mendations from the model,

The study of smell farms (Schluter) is now just entering the data
collection stage., A full report is appended. We have been fortunate in
being able to get data for a sufficiently long period of years which,
vwhen added to our own individual swrvey will provide the basis for well-
considered judgments concerning risk and uncertainty problems for small
farms. The total knowledge from the small farm study end the emphasis
on risk and uncertainty will allow modification of our present dichotomy
of land owning and laboring classes to include treatment of the small
farmer and his interaction with the various processes with which we
are dealing., It will also provide a basis for policy recommendations
for increasing participation of small farmers in income raising innovations.

The microanalysis of employment allocation (Dorovan) is just about
to enter the data collecting stage. This project was considerably
delayed in initiation because of substantial delays in obtaining govern-
ment of India permission to carry on the research sub-project. That per-
mission has now been received and the leader of the sub-project has ncw
arrived in Bangalore and is undertaeking the preliminary surveys preparatory
to initiating the intensive field work. A full report of developments in
this sub-project is appended.

The nature of the models being developed in this project places
substantial emphasis on increases in demand for various commodities
consequent to increases in real incomes derived from expanded agricultural
production, There has been considerable enlargement of the scope of work
in this part of the project. A report on that work is appended (Desai).
We have carried on intensive analysis with existing consumer expenditure
date in order to understand the effect of changes in the distribution of
income upon consumption patterns, the demand for various commodities and
the employment implications of those increased in demand. We have found
substantial published date which can be analyzed in this context and we
are continuing with intensive analysis of expenditure patterns on
consumption items. This will be followed by a more complete look at
changes in total expenditures by rural families including capital
expenditures.,

Considerable analysis has been carried on of capital labor ratios in
large-scale industry. These data will supplement the intensive study being
made of small-scale industries and will be tied to the consumer expenditure
data to understand the employment effects of shifts in consumption patterns
depending on increased agricultural production achieved with various types
of technology and with various distributions of the income. A note is
appended concerning current analysis of data which we have carried on with
respect to capital labor ratios (Dabholkar). These data build on the
work on capital labor ratios published in Occasional Paper No. Lk,
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Because of its special current importance and the fact of an aborted
set of research projects being carried out in Fast Pakistan under USAID
auspicies and with the direct colleboration of the director of this
project, it was thought desirable to pursue intensive secondary analysis
of a certain aspect of this project with respect to the economy of East
Pakistan. A note is appended concerning some work which has been done on
this topic (Zaman).

Other Data Collection

The key initial assumptions in the simulation model have to do with
the rates of growth of agricultural production, the technology by which that
increase is achieved, and the factor shares incident to that. In applying
the simuletion model to India, it is particularly important that an
understanding be had of the rate of growth of foodgrains production that
maey be expected in India over the next decade or so and the extent to
which that growth may be attributed respectively to new high yielding
varieties, to increased applications of inorganic fertilizers, aiad to
increased irrigation. An intensive analysis of Indian date is being
carried on with particular emphasis on fertilizer end its interactions
with the other factors indicated. That analysis provides basic inputs
into the simulation model. In addition, we expect to put out a report
dealing specifically with growth and consumption of fertilizers in India
and its interaction with growth and foodgrains output. That publication
should be valuable in its own right and will represent an important
complement to the fertilizer demand study published under the AID Prices
Research Contract of which I was director. Much of the data and a
substantial part of the preliminary anelysis for the fertilizer input -
foodgrain output work has been completed. A final report on this part
of the data collection should be completed by mid-1972.

There is considerable current policy emphasis on expanding employment in
rural areas through rural public works. In order to deal with growth in
rural employment, we need to know what the labor requirements are in
absolute terms and relative to other inputs for various types of rural
public works constructed by various techniques. For this purpose, intensive
data collection is being pursued with respect to labor and other input
requirements for several types of roads, for several types of medium and
small scale irrigation projects, for rural power distribution lines and
for various types of housing. These date will be useful for the Donovan
sub-project dealing with micro-allocations of labor, in interpreting the
overall simulation model and in drawing policy conclusions. Dala
collection for this is Just commencing and should be completed late
in 1972,

Because of the substantial data being developed on capital labor
ratios and small-scale and large-scale industries, opportunity was taken
to pull together data on the capital labor ratios for various import and
export industries. Those data have been tebulated and are now in the
process of analysis. They will provide a useful supplement for inter-
pretation of the simulation model and for the drawing of policy conclusions.
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III, PLAN OF WORK FOR THE THIRD YEAR OF THE CONTRACT

The work plan for the third year will have the following parts:

(1) Completion of the mathematical model. This will include minor
improvements in the initial model and expansion of the model to include
introduction of a capital market. This work can proceed simultaneously
with further development of the simulation model. The much increased
complexity of the mathematical model and the substantiasl potentials it
offers for contribution to thinking about economic growth results in
expansion of the work done on this. It is expected that a revised version
of Phase I of the model will be completed by June 1972 and a report on
Phase II will be completed by December 1972,

(2) Completion of an expanded version of the simulation model which is
proving more productive than had been originally expected and is lending
itself to systematic organizeiion of a high proportion of the date generated
in this study. A preliminary report on the simulation model will be
available,as initially stated, by October 1972. Final report on the model,
however, will not be completed until near the end of the contract period in
June 1973. The various other sub-projects will be completed according to
the schedule reported a year ago and as indicated in the appended table.

In addition to the projects scheduled in the report one year ago, the
work on capital labor ratios is being incorporated into a supplementary
model that hes been made into a distinct sub-project under the direction
of Uttam Dabholkar. It is expected that the statistical analysis on

that project will be completed by February 1973 and a final report by
July 1973. The sub-project listed one year ago for wages (Montgomery)

is belng financed by 8211(d) grant and is not reported here. That work
bears a close relation to the work on this contract and close cooperation
and integration is being maintained.

It is anticipated that a final report on the overall project will be
completed on schedule by July 1973. The schedule will, of course, be
very difficult to meet as so many different elements of the project will
be drawing together at that same time.



Schedule for Sub-Project and Project Completion

Date Date sta- Date of
Date field tistical completion
work work analysis of
Sub-proJject Director Project started ended completed report
1. J. W. Mellor The conceptualizing
Phase I T7/70 /71
Revised Fhase I 10/71 6/72
Phase II S/T1 12/72
2. J. W. Mellor Simulation model 9/71 10/72
Preliminary report
Final report -— 6/73
3. Jan van der Veen Employment potentiel in small industries 10/70 10/71 8/72 10/72
Gujarat State
b, William R. Eurton A comparative study of agricultural 12/70 12/71 9/72 12/72
innovations with respect to productivity
and the distribution of economic returns R
5. Richard L. Shortlidge Cost benefit analysis of education of 2/T1 9/71  s5/72 9/72
rural people in Uttar Pradesh
6. Michael G. Schluter Ralslng incomes on small farms -
Bardoli TaluKa, Surat District, India 8/71 8/72 1/73 7/73
7. Graeme Donoven Direct and indirect employment effects 8/71 8/172 1/73 T/73
within agriculture of new agricultural
technologies
8. Bmupendra Desai Consumption pattern effects
Phase I - Secondary data 2/71 8/72
Phase II - Field study 9/72 2/13  S/13 7/73
9. Uttam Dabholl ar Capital labor ratios &s they relate to
employment growth €/T1 2/73 /13

10. J. ¥W. Mellor

Final overall report

/73
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IV. DATA INPUTS FOR THE SIMULATION MODEL

The simulation model is serving as a primary device for organizing
the date and findings of this research project. The model of course is
a small, partial model and therefore the final report will go beyond
the model both in drawing on data and perspectives and in providing
conclusions and perspectives. Nevertheless it is useful at this stage to
summarize the date efforts in terms of categories of needs for the
simulation model.

Production Datea

The basic sources of production data to go into the simulation model
will come from the field study being carried on in Thailand under the
direction of Mr. Burton; the intensive analysis of growth in foodgrains
production and demand for fertilizer being done on a consulting basis
by Dr. G. M. Desai; and the analysis of the small farmer under the
direction of Mr. Schluter. These data will provide the basis for
estimation of the Indian economy future rates of growth of foodgrains
production and the sources from which that growth derives. This is one
of the two key iuitial inputs into the simulation. We will also have a
check for relationships from a quite different type of economy from the
Thailand study.

Factor Shares Data

A key element of the model is its ability to accommodate non~-neutral
technological change. Information on the effects of various technologies
on the distribution of initial benefits among income classes will come
from the Theiland study under Mr. Burton's direction, from the consulting
work of Dr. Desei, and from Schluter's study of small farmers.

Demand Structure Data

The importance of shifting factor shares derives from the effect of,
demand structure and the consequent varying employment which in turn
determines marketing of foodgrains and demand for non-agricultural
commodities. It is these two latter factors which determine the secondary
employment effects. In order to analyze this feature of the model, we
need detailed consumption data by income class. These date are being
derived from current secondary sources under the direction of Mr. B.
Desai. We will then pursue that analysis to less readily available date
and even to primary data and to an emphasis on production goods as well as
consumption goods.



Problems of Labor Transfer

The model emphasizes the distribution of employment among various
gectors. The model, of course, assumes no frictions in labor transfers.
In interpreting the model and drawing policy conclusions, however, it requires
a sense of these frictions. Information is being checked on that question
by the sub-project under the direction of Mr. Shortlidge dealing with rural
education,

Capital Labor Ratio Data

The model, as initially formulated, does not include a capital
sector. lHowever, even in interpreting that model and moving to policy
recomendations, knowledge must be had of the extent to which capital
may be limiting to the employment level suggested by the model. As a
capital sector is introduced into the model, we will need more of such
capital lsbor data. These data are being provided with respect to small-
scale industries through the sub-project under the direction of Mr.
ven der Veen, for large-scale industries under the sub-project under the
direction of Mr. Dabholkar, for rural public works projects from the
consulting work with Mr. Patwardhon and for both rural public works and
non-foodgrains agricultural sector from the sub-project under the direction
of Mr. Donovan.

V. PUBLICATION

The basic conceptual model has been published as Occasional Paper
No. 43. A popular interpretation of that model has been published as
Occasional Peper lio. 42 and a revised version of that published in the
January 1972 issue of Internationel Affairs. A preliminary effort at
drewing together the empirical data in the fremework presented by the
conceptual models appears in a Joint paper presented by the project
director and Dr. Uma J. Lele at a conference at Stanford University
December 13-18 and will soon be issued as Occasional Paper No. 50. The
title of that paper is "Domestic Markets and the Growth of Farm Cash
Income". A list of Occasional Papers published under this contract and
its predecessor contract is appended. Papers 42, 43, Lk, L5, 47, L8 and
49 report work done specifically under this contract. These various
papers have been discussed at length with various researchers and officials
in India and substantial correspondence has been carried on with respect
to them with various officials in Nepsl, Thailand, and Taiwan. There
has also been an intensive interchange of information concerning this work
with various scholars in the United States, with persons at AID, and with
persons with other national and international agencies. It is already
clear that the impact of this research on both policy and other research
work has been substantiel.
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A, A Comparative Study of Agricultural Innovations with

Respect to Productivity and the Distribution of Economic Returns

William R. Burton

Field work for the study commenced upon Mr. Burton's arrival in Thailand
on December 29, 1971. Staff members of the Department of agricultural Econ-
omics, Kasetsart University, provided letters of introduction to the Nutionaul
Research Council of Thailand and the hai Government Immigration Department
explaining the nature of the research planned. approval of the research was
promptly grunted by the Nutional -lesearch Council, and the !mrigration Dep-*
artment sranted visas wa2ich allowed for o year's-.stay in [hailand without
need of renewal.

Drs. James iloath and Fletcher Riggs of the U.S. Agency for Inte:national
Development Office in Bangkok were personally contacted by Mr. Burton shortly
after his amval.

Kasetsart University enrolled Lr. Burton as an Cverseas Graduate Slrdent and
a faculty advisor was assigned. 4 Junior Lecturer in the Yepartient of agric-
\Wtural Bconomics, Mr. lfongruay Chungtes, wus selected to work with Mr. Burton on
this project while simaltaneously puarsuing his own research on thc costs and
revurns for prodicing vhe high yielding rice varicties(YV).

With lettvers of introduction from lasetsart Uriversity, early liason as
‘also made with officials in vhe Government of fhailand's Rice Department, Irrig-
ation bepartment, land Development Department and the Division of .gricultural
Econonics.

Prior to selecting tte sample arca for this study, several field trins
wore made to promisin; locations nerth ~ndovect Af Namtoets = ek 2 omtyal Mloin
recion, after consultation with Goveinment, Kasetsart University ond local
authorities, a sample area was cihosen in chang vwad Supan Buri wboat 169 Xilometers
northwest of angkok in the heart of a major rice nroducing region.

On March 1, 1971 Mr. and Nrs. Burton and Nr. Chanrtes moved to 3upan Buri
to commence field interviews vwith rural housenold members., . house was rented
in the proviucial(ch;n'nﬁg) capital and! a motoicycle pirchased for local travel,

with vhe aid of « letwer of introduction and explination rrom Ragelsart
University, the Governor of J3upan Buri was informed of the nwture of the study.
He, in turn, introdiced hr. Burton and Mr. Chun_tes Lo provincial und district
officials «io had special knowledge of the sample area's agricalture. aith
their assistance, six villages were chosed from shich total of 150 rural
houschelds were selected :t random. iwo villages and ap, oximately [ifvy nouse-
holds were located in 2 deep water area vhere ¢ie HYV could not be urown, Ihe
remeining foir villases(and 10 households) were located in an area of gond
sater control shere large pluntings of YV had been observed.

A1l sub-district and village lcaders were contacted and given letiers
explaining the proposed study.

From Marclt t. May, 1971 all selected houaseholds were interviewed and basic

inforrnation(plantinygs, labor force, costs and returns, etc.) from the 1970 wet
season was obtiined. .ach household was personally interviewed by sr. Burton

and M'r. Chungtes.Particularly valiable assistance was gyiven by vhe village head-
men, vhile ihe farwe.s themselves were vaory cooperative.

‘he period from May to Szptember, 1971 was spent tabulatins duta, conduct-
ing prelimin.ry analysis and in.erviewiny Irrication, Extension .ind Rice Dep-
artacnt orfici:ls in the Supan Buri arca. Betailed soils and irrigution maps
were obtained and updated for the study region.
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"arly analysis from the 197) wet seascn indicated that problems of water control
limited the total area of 'YV and mixed “YV/traditional varieties to only one-fdrth
of the total sample area in the villages with what wsas generally considered "good"
water conrtol. .o i[YV were grown in the deep water villiges. .s a rule, if sustained
water depths were to excced one-half meter, traditional ratiher than tne short stat-
ured HYV were grown. Yields for those farmers who were able to grow HYV were an
average of 307 yreuter than for the traditional varieties. There was a very wide
range of yields for the iV, from double the average for traditional varieties to
only one-half the average of traditionul varieties for those farmers growing the 'V
jn areas where the water was too deep. Tarmers did use more fervilizers on the HIV
than on triditional, but the rate of application was still less than recomrended.
Sufficient dYV seed was available in the area and co.:ld be purchased at about the
same price s for traditional varieties. By far the most popular HYV was a variety
developed in -hailand(RD-1), followed by « varievy developed at the iniv asity of
vhe Philippines{(Ci-63). The third most popular viriety was RD-3, another thai variety.

From 3Jeptember to November, 1971, a second round of interviews was conducted to
gather complete informution from the 1971 dry seuson and preliminary inform-.tion
from the 1971 set season. Diriny this period four stud nts from aasetsart tniversity
spent btwo weeiks working on thne project as part of a University recuirement for field
experience.

Inforration from the second round sho.ed the popnul.rity of 'V in the dry scason
(when deop ater is not a problem;. The dry season planted areca\in the study area)
was only ona={ourth that of the wet seuson, but TV accoinsed far 45% of this arcs.

Juring the periou from March to November, a rumber of visitors came bto observe
the study area ond discuss the researci in pro,ress. fiuey included irof, John &. Mellor
of Corrall Univeisity, “r. Randolph Baricer and Mr. Bart Daff of tae International Rice
Research Institute and “r. A. Weisblati of the JAcgricaltural Developmernt Council in
New Mathi Qavewsal ¥oaseteart 'miversity sioff membhors lse vicibed b oo,

In Sepuember Dr. Gampol adulavidaya of .lasetsart Jniversity initiated a series
of econormic svadies on YV in an arca to the wsest of .hat chosen for this study. iis
rescarch »ill be for both kaselsart and vae Invernational Rice Nescurch Insgitute.

In mid-November Mr. and Lrs. Burton and r. longruay tiaangtes rewurned to pincok
to live. Field work in i1hailand, includiny; return trips to Supan Buri for a third
cycle of interviews,will cortinue until the end of february, 197¢. ithe final inter-
views will focus on credit und sources of non-farm itcome, as well as final harvest
data for the 1971 welt season.

nuring the year montnly progress reports were sent to Prof. John mn. Mellor at
vornell, mr. Arb Nekajud, iead of vhe wepartment of igricultural .conomics at Kasetsart
and AT, §32};5$ Klyprayony, .‘ecad of the Supan Buri Rice “xperiment sStation. \ paper
presenting preliminary cost and retarn calculutions and observations on preduction
of the nYV wij). be presented this winter at tue Annual Meeting of the \rricultural
Economics docicty of th:ilund. idditional reports will be published by Kasetsart
Univeisity prior to sr. Burton's departure in lebruary, 197.. Summary tables of the
data collccted will also be published and distributed by February. :

mr. Burton »ill retarn to Cornell in the spring of 1972 to complete the analysis
on this resecarch. sthe analysis will focus on those ecoromic and agronemic conditions
which limit or promote the profitability of ¥V in thailand, Particular emphasis will
be placed on the favorable and uvnfavorable aspects of accelerited use of .YV and
other new technolosies from the point of view of growth in production and the dist-
ribution of benefits among regions and socio-economic groups.

1his analysis will be presented in .r. Burton's th.D. thesis which is to be
completed by veptember, 197c.



Capital Labor Ratios as they Relate to Employment Growth

Uttam Dabholkear

Object of the Study

1. Toascertain the change in the composition of output in large
geale industry in India since development planning was initiated in the
country.

2., To ascertain factor proportions and capital coefficients
obtaining in individual Indian manufacturing industries.

3. To characterize the choice of sectors within industry in the
process of development planning in India by justaposing the quantitative

information obtained under (1) and (2).

Data

(a) Source: Sample Surveys of Manufacturing Industries and Annuel
Surveys of Industry, Central Statistical Organisation, Cabinet, Secretariat,
Government of India.

(b) Years: 1951, 1957, 1960 and 196k.

Computations

The following were the principal computations carried out:
1. Capital-labour ratio for each industrial activity at the
meximum level of disaggregation consistent with data availability.
Different concepts of capital and of labour were used:
for capital:(i) all productive (fixed and working) capital
(i1) fixed capital
(iii) plant, machinery and tools
for labour: (i) all employee's

(i1) all workers (i.e. employees excluding supervisory staff)



2, Capital-net value added ratio for each industry to reflect
capital requirement per unit of output or inverted average productivity of
capital.

3. Average wage rate for vorkers and nonworkers in each industry.

4, Aggregation of industries into sectors on the basis of like-
ness of productive activity.

Adjustmtne (e.g. addition, déletion or combining of industries)
between time periods so as to obtain statistical comparability of composition
of output and composition of capital between time periods.

5. (a) Relative, sectorwise composition of total productive
capital for 1951, 1957, 1960 and 196k,

(b) Relative change in the relative share of each sector on
the total productive ocapital for 1957, 1960 and 1964,

6. (a) Relative, industrywise and sectorwise comrosition of total
net value added for 1951, 1957, 1950 and 196k4.

(b) Relative change in the relative share of each sector in
the total value added for 1957, 1960 and 1964,

7. (a) Classification of all industries on groups on the basis
of factor proportions.

(b) Comparison of the classes made with respect to relative
share in value added (i) in 1960 and (ii) in 1964.
Conclusions:

1. Definite empirical evidence was realized as to the extent to
vhich the structure of manufacturing output shifted in favour of relatively
capital-intensive industries, even under the assumption of unchanged factor

proportions within each industry.
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2. Valuable statistics were obtained e.g. sectoral wage rates,
sectoral factor proportions and capital coefficients, that can be employed
realistically in (a) multi-sectoral models of development planning and

(b) characterization of production functions on specific industries.



Consumption Pattern Effects

Phase I ~ Secondary Date
Phase II -~ Field Study

Bhupendra Desai

The report covers the work done during June and December 1971. The
three topics of Indian economy were studied. They are:

(1) Patterns of consumption expenditure

(2) Factor shares under new agricultural technology

(3) Seasonal pattern of employment in agriculture.
The work on the first two topics is completed except for finalization of a

paper on topic (1). The work on topic (3) is under progress.

(1) Patterns of Consumotion Exvenditure

The previous studies, e.g. Rudra, NCAER, on this topic have mainly
dealt with estimating mean expenditure elasticities and demand projection
for various comodibips. For our purpose this was inadequat::. Yartner,
there is a considerable lack of agreewent in these estimates. OQur work wus,
therefore,- focused on three objectives; (1) to £ill the gap in knowledge
about the consumption behaviour of different income classes, (2) to search
for explanation in the lack of agrecment of various estimates, and (3) to
meke use of estimates of expenditure elasticities for different, commodities
to find out the budget shares of incremental income of various income classes.

To study these objectives data from National Sample Survey (NSs), No. 142,
1963-64 and "All-India Consumer Expenditure Survey of 1964," by NCAER were
used. There were the latest years for which the data were available here.

To fulfill the objectives of our study specifications in a regression
model was the crucial question. The following functional form answered

this question the best.



log-log-inverse function:

log Ejy = a.+.;%-!-c1c~gx.j
where Eij = per capita monthiy expenditure on ith commodity'in jth
expenditure class
Xﬁ = per capita monthly total expeﬁditure in Jth expenditure class.

This function provided the varying instead of constant (vwhich is,
/
incidentally, the most common result implied by the regression models
specified by other studies) expenditure elasticitics for various income
groups. Further vhen this function was fitted to the two sources of data

viz., NSS (which was used by Rudra) and NCAER, gave us very close estimates

of expenditure elasticities for food grains and milk and milk products. Thus,
the Zo0l ~f cproomant hadwnan anncvsmtion antimates af Pudvs oand NOAFR enan he
traced in part to misspecifications in the models used.

As regards the third objective, besides the carlier referred INCAER data
on consumption cxpenditure, NSS data on land holding distribution for 1951-62
verc used. These data were used to identify various income classes by
land holdings. The budget share of an equal amount of an incremental income
of all the income groups vere estimated for food grains, other nonfoodgrain
agricultural commodities like milk, milk products, edible oils, sweetners,
etec., and nonagricultural commodities like textiles, footwear, durables,
etc. The results revealed the role of different income classes in generating
demand-oriented growth in foodgrain, nonfoodgrain agriculture and nonagricul-

ture sectors of the economy.

(2) Factor Shares Under New Agricultural Technologpy

The topic was studied useing data from the High-Yielding Varieties

studies conducted by various Agro-Economic Research Centres, Planning and
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Evaluation Orgenization, and other private individuals. Two important
findings aré (a) the new technology invariably increased the share of land
end capital much more than that of labor, both in total and incremental
returns. (b) Increase in employment due to new technology seems divided

between the family labor and hired labor.

(3) Seasonal Distribution of Fmployment in Arriculturce

The work on this topic is most handicapped due to nonavailability of
data on monthwise distribution of demand for and supply of labor for both
farm operators and landless laborers. Conscquently, after meking several
assumptions regarding labor supply, unemployment, employment in various
activities, some preliminary analysis 1s under progress for the state of
Punjab. A note on this analysis will be shortly completed. This note
would help us decide’ whether we may extend similar analyses to other states
in India. This note will attempt to make rough estimates of extent of
unemployment and overemployment in different months and the extent of labor
force that can be released for the full year ?y reducing the labor require-
ments Quring the peak periods of employment for the Punjab State. For this
purpose data from Farm Management Survey and National Sample Survey, 1956-57

will be used.



D. . Direct and Indirect Employment Effects within

Agriculture of New Agricultural Technologies

W. Graeme Donovan

A. In this period I have done the following:

2, Developed a linear programming model which will form the theoretical
framework for data collection in Mysore State, India, and tested various

aspects of the model on a computer. Characteristics of' the model are as

~N

follows:

(a) It maximizes net income to farmers for a specified region, in

which aggregation is achieved by using "representative" farms in the

programming matrix.

(b) It allows for allocation within each representative farm of

scarce resources particular to that farm type, and for allocation among

ferms in the region of resources for which representative farms "compete,”

such as irrigation water and supplies of hired labor.

(¢) By incorporating savings, investnent and taxpaying activities, it

 allocates capital among various uses on farms and in government activities
affecting farms, such as road construction, electricity reticulation,
tubewell boring, and soil conservation works.

The model will be used to construct normative demand schedules for labor
in the farming region. The effects on these demand schedules of changing wage
levels, degrec of mechanization of farm and government activities, product
prices, taxation levels, saving propensities, and land distribution will be
explored, along with effects of altering constraints on credit, government
capital, and availability of administrative manpower.

1
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3. Developed a model to analyze supply of ldbor on the part of laboring
families.

i, Prepared preliminary drafts of questionnaires for field surveys of
farmers, landless laborers, and government departments, and studied possible
sampling methods for these surveys. |

5. Made estimates of feasible employment'increases for the whole of
Indig, to be realized by increasing the area under fruits and vegetablec,
and by extending the commercial dairy industry. Using plausible projections
of increased consumption of miik, fruits and vegetables from 1971 to 1976,
jt is estimated that an additional 3.3 million labor units might be absorbed
in dairying, and 2.5 million in production of additional fruits and vegetables,
during the five year period, given certain underlying assumptions,

The next phase of my work will be to carry out surveys of farmers, land-
less laborers and government departments for a selected small region of Mysore
State, to which the programuing model is to be applied. In addition, as much
secondary data as possible relating to the subject will be collected. The
objective of this work will be to explore the possibilities for labor absorp-
tion in the rural sector and government policies relevant to this end, as well
as analyzing the kinds of income distribution and growth patterns resulting

from an employment-oriented development strategy.
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Raising Incomes on Small Farms--Bardoli Taluka, Surat District, India

Michael G. Schluter

The Area Selected for Study

The District

Surat District in Gujarat State was the area selec ted for this
study (See Map 1). The primary criterian in making the choice
was the availability of time series data for yields, prices amd
inputs by crop. Surat was the only district for which such data
were available. These data rclated to 1964/65 and the period
1966/67 to 1970/71, Our survey was conducted in 1971/72, giving
a total of seven years time series data within an eight year
span, Since a primary aim of the studly was to examine the possia
bilities of increasing the comuercialization of small farms, a
second criterion in choosing the district was screage under
comercial crops. Map 4 shows that Surat was a particularly

suitable choice for satisfying tlds criterion,

Next, we examine the place of Surat District in the farm-
ing condition of Gujarat State, The Agro-Economic Research Centre
at Vollabh Vidyanagar has divided Gujarat State into five major
zones on the basis of soil type, rainfall and cropping pattemn,

This classification is shown in Ta'ble 1,



Table

1: Classification of Districts in Gujarat
into Five Major Zones

No, Soil Type District
I Sardy Kutch, Banaskantha, Mehsana
11 Medium Bl ack Jamagar, Junagadh, Rajlot, Amreli,
Bhawagar, Surendranagar, Panchmabals,
N Sabarkent ha
111 Sandy loan Ahmedabad, Kaira, Gandhinagar
1V Deep Black Barode, Broach, Bulsar, Dangs
No, Rainfall District

I Low Up to 500 mm Kutch, Jamagar, Surendranagar, Mehsana
11 Hedium 501«75) ma amreli, Bhawacar, Rajkot, Almedabad, Xedre,

Romaslongine Yohevlenrise . Danchoarzlc,
Yoot Barode

111 Heavy 751-1250 rm Junagadh, Broackh,

v v,

Yo,

1

11

111

1v

teavy 1251 + mmn Bulsar + Dangs
Crops District

Millet zone (Bajra-Towar) Kutch, BRanaskantha, Mehsana,
Gand hinggar

Groundnuts=Millet Amreli, Jamnggar, Junsgedh, Rajkot,
Bhavngg ar

Cotton-}illet

1) Alluvial s(440-675rm) Xaira, shmedabad, Surendranegar

2) Decp Elack(725-1230mm)  Batoda, Broach,
Groundnuts, Maize Sabarkanthu, Panchnahals

Paddy, fodder RBulser, Dangs



Surat has deep black soil, heavy rainfall and falls in
this Cotton-Millet Zone, 1t may be added that although the co-
efficient of variability of annual rainfall for the district (307%)
is classified as “Slightly low" in the Census atlas (1961), it is
nevertheless hi'gh relative to the ree:t of the State (Sce Map 3).
In the context of this study, this is unfortunate since uncertainity
due to yield variability, resulting from uncertain rainfall is
less in Surat than elsevhere in the State., However, if uncertainty
is found to be a major factor influencing the behaviour of small
fanmers in this district, where one major source of uncertainty

is at the minimum it is very likely that this factor plays &n even

preatar role el rebhere in the State.

since there is such diversity in the farming conditions of
Gujarat State, as shown alreedy in Table 1, detailed £indings from
this study cannot be interpolated even to the State level, Ibwever,
we may expect that the most general findings will have some general

applicebility beyond the particular digtrict selected,
The Taluka

A taluka is & sub-district in Gujarat, From the 12 talukas
in Surat District, Bardoli taluka was selected for this study,
Bardoli, the main town in the taluka is just 20 miles due lest of

Surat,



There were four main reasons for this choice:
9

1) Availabiiity of secondry data, Bardoli was the only
taluka for which data were available prior to 1966/67, and had
been studied relatively intengively inh the period 1966/67 to

1970/71.

rd

2) Acrecege under cash crops, Bardoli is relatively well
irrigated, and has a relatively high proportion of acreesge under
fruits and sugarcane, Table 2 shows the considerable degree if
diversity in the cropping patterd. an important characteristic for
testing hypotlesis relsting to uncertainty.

Table 2; Proportion of Acrespe Under Major Crops in Bardoli
‘aluka, Guijarat State, in 1967-68

Crop Proportim of Gross
Cropped /& repoe

Rice 21, 50
Wheat 2,66
Jowar 14, 28
Pulses 18,04
Sugarcane 7.36
Cotton 26, 24
Bananas#‘angoes 3,33
Groundnut 4,25
Vegetables 0,72
Others 1,61

TOTAL: 100,00




3) The acresge under wheat and cotton is significant,
meking it possible to analyse factors affecting the introduction
of high-yifelding seed varieties, For wheat these were introduced

in 1965/66 ard for cotton in 1969 /70,

4) Within the taluka, there was considerable diversity in
faming conditions, Thus, it was possible to select both pros-

perious and backward villages from this taluka. ™

To place Bardoli within a broader framework, we have
selected certain cconomic and social indicators for comparison
with Surat District, Gujarat State and India as a whole, ‘lhese
are shown in Table 3,

Table 3¢ Sclected Economic ard Social Indicators for Bardoli

Taluka, Surat bistrict, Gujarat State and
Indie as a Lhole

Characteristic Bardoli Surat Gujerat India
%2 cultivating households
with less than 5 acres 37 55 33 57
% gross cropped acreage 1 2 1
tndér foodgrains 55 58 48 Ne Ao
% gross cropped acreage ,
irrigated 29 4 8 N.A.
% lterate’ 36 2 6 24
% living in urban areas 11-20 23 26 Nedo
% scheduled tribes to total
population 50 75 13 7
Populaticn densit;y4 691 461 290 358

1, Refers to 1967/8; 2. Refers to 1970/1; 3, Excludes those in the
age-group C=-4; 4, Number of people per square mile,

Sources: Gujarat State Agricultural Statd stical 0ffice, Ahmedabad
Surat District Census Hard book, 1961
Gujarat State Census Atlas, 1961
Census of India, 1961, Vol,I, Part 11-4(1), p.69
Part 11-C(1), Table C-111
Part III(1), Table iB~X
Gujarat State Agricul tural Atlas, 1968.



from this toble, the picture that emer'ges of Bardoli
fs one of high degree of irrigation avatlability, but still
a high proportion acreage under foodgrains and a medium to.
low density of small farms., DBardoli has a high literacy rate
despite the low degree of urbani.zation, a very high population
density (curious in view of the relatively large average farm
size and low degrece of urbanization) and a high proportion of

the population in the lower social strata.

The Villaces

From the 88 villages of the taluka, 3 were selected
.

to reflect diversity «F Fawmir: candieion o Tho i sacleristics
.

of the three were as follows:

1, Balda: Situa'ted 12 miles from DBardoli tOWn to the
North-East (See Map &), this is considered a very back:ard
viilage, It has a very low proportion of land irrigated,
as there is mo canal irrigation. & very high proportion of

the population is from the scheduled tribes.,

2. Dhamrod«Lumbha: Situated two miles East of Bardoldi

town, this is considered one of the most progressive villages

in the taluka by the Taluka Development Officer, A4 high



proportion of the land is camal irrigated, and it is well
served by a local sugarcane factory and coe-operative societies,
Sugarcane and bananas are two of the main cash crops, neither

of which is grown in Balda.

3. Kanai: Situated four miles South of Bardoli,
Kamai falls between the other tuwo villﬁgcs in terms of irriga-
tion availability and degree of progressiveness, There is
some canil irrigation, but less than i{in Dhamrod-Lumbha, end

a lower proportion of tribals than in Balda,

The Cultivators

a-stratified ravdom semule of farmers will be used to
select the individual housecholds. Forty liouscholds will be
taken from each of the threc villages, A random sample would
give the following breakdown by size of farm on the basis of
the 1961 census for Bardoli taluka (Surat Uistrict Census Hand

Book, Table B-X).

Acres: <2.5 25
2,5-5 18

5-10 24

> 10 53

TOTAL: 120



The small farmers group defined in terms of both
dependence on cultivation for income, and nevertheless having
a relatively low income, may be roughly approximated by the
2«5 acre group of farms.1 Those with less than two acres
probably do ot depend primarily o% cultivation as a source
of income and those with more than five acres may be expected
to have a level of income‘too high to be associated into a
Ysmall farmers', A random sample would probably give only
20 farmers, one sixth of the total sample, in the small farmers

group, Thus, it was necessury to stratify, to give the following

numbers in each group,

Acres: <2 25
2.5 50

5«15 25

Over 10 20

TOT.AL: 120

12-5 acres is the working deposition used by the 3mall Farmers
Development agency in Surat for work in Bardoli Taluka.
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Employment Potential in Small Industries--Gujarat State

Jan van der Veen

The datz collection phrase of this project hss

.a

been complated,
units in Sujarat

ield adata on a sample of saull incustrial

P

ci
5]

ate nave bheen collectea., ‘hese data
key on variahler relating vo enployrnent, capital and otner
inaustrial inpuvsy on variadbles relating to outpus; ena

ua veriunles relatirg vo competivive and coupleaentary
relationsnips Teotween iocuscries,

The anzlysis phase of this project hss only just
been initiated. At this point no wesninsful results have
L o

been obtaineaed.

It is anvicip:gea thst Hne snolye
progect will lsst urvil the enc ot iori
versinon ol the project reosort srnaulse hae cowploteu bhefore
the enu of Auiuut.

Ceveral teuntatvive impressicns hesed on first hsnd
observation =re noved helow. ‘hesz impressions sre in
the form of seneral hynothzses which will have %0 be

n

testea spzinst the dats wnich was collected in the fielr,

The first iwnnression relates to the profitsabhility
of very emall incustrial units. It was exvectad that
profit retes in very small industrial univs would ote
relatively higb. ‘inhis coes not appear to be the case.

A rougzh, quick estinute cug:ests that the profit ra2te on
totsl capitel lies, on averarse, near 14%, In other words
the profit incentives to expansion -~ hath within o
specific firm ané with reszard to entry from outside the
industry -- sre still rel-tively weak. Grarting that
motivation of individual entrepreneurisl kehsvior is an
important function of the stats ip Inois, it nould gdvear
thut policies sivee at ennwnecing nrofit rutes in thne

smull industries sector nossess cousigera-le notential

c
for encouragings furtner expansion,



The secnrnd impression -- egain, in the form of a
general hypotaesis to be tested avainst the data --
relates to the structure of tae sector erhracinz very
small industries in india. These industries appear to
be less closely relateu to agriculturszl nursuits than
had been expected. Very swall incustries nay be more
closely related to the industrisl base thsn many snzlysts
anticipute. 1f true, this nuy hsve considerable tearing
on the contritution of very £mall industries to final
consumner de=znd,  This may, in turn, have some impact on
the apolicution of & revitulized V508 -70008 argument to
the smell inoustriecs sector, '

In general, it is clear that very susll industrisl
units do offzr considerable ronm for employing srester

anounts of lzbor., lLul -- this is, &ga2in, only an
impression -~ it appesrs thut very swall vnits do nng
comnete dircctly with rooaom o eyl wniveg o thov ig,
they do not, in gencrul, produce rouznly sinilar products
using éifferent techziques or proauction to vaxke aavantese
of different econovic conditions., instead the very snull
units largely complinent She reaiun zna lars2r units,
Thus sny suhstantial snift auzmenting; the relative
importence of very smsll units in Indian incustry would
not be 4 resvlt of the replucement of larser capitsl
intensive units by very smnall relstively lubor intensive
units, This being true, it would follow that any significant
attempt to increase tvhe iaportance of srzller, labor
intensive inaustrial units woule meet with considerable
resistence unless the structure of Tndian industry as a
whole is, itself, signiticently recast.

To repeat, the shove conrrents are merely inpressions:
they will he tested ssuinsv the aate collected in the
fielg,
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G. Cost Benefit Analysis of Education of Rural People in Uttar Pradesh

Richard L. Shortlidge

I. Period June to Aupgust 1971:

During this period the field research was completed in India. The
data collected is summarized in Tables 1, 2 and 3. The study of factors'effect;%ﬁ
the supply of rural educated individuals to the labor market included a study
of 12 villages in Badeun District and 2 villages in Nainital District. There
were 248 households surveyed in Badaun, and 47 in Nainital. The sample propor-
tion in Badaun was 15 percent of the households in the 12 villages stratified
according to the five household categories (see Table 1). The sample proportion
in Nainital had {o be increased to 33 percent due to the small number of house-
holds in categories II - IV. 1In Nainital District, particularly the area in the
Taraiyis peculiar in the sense that the majority of the landholding groups have
more than 15 acres of land. This resulted from the fairly late date when the
land was cleared and scttled. The traditional village structure of most of U,P.
does not exist in the farai. There were a large number of sizeable farms which
have attracted agricultural laborers from other paris of Uttar Pradesh particularly
the Eastern Districts. This means that the vast majority of the households in
our survey are in Classes I and V (85.1 percent). Rather than have a dispropor-
tional sample it was decided to take an increased percentage of all households
(33 percent was selected).

To gain information on the quality of education available and its
location vis-a-vis the villages studied, the schools in the area were surveyed,
(see Table 2). Twenty-nine schools were surveyed in Badaun, and 8 in Nainital.
As part of the survey)information was collected from 157 teachers working in the
29 schools in Badaun and 61 teachers working in the 8 schools in Nainital. Tt
was necessary to include high schools (up through class 10) and intermediate
colleges (eclass 11-12) located in the bdlock headauarters, since most of the
schools with grades above 8 are located in urben communities not villages.

These urban areas sclected were the closest to the villages surveyed and



represented the most likely institutions that rural families in the area would
send their children to for education beyond middle school. *

The conditions of tge nmarket-demend for educated labor of all types
was provided by a survey of firms in the é&:ﬁ adjoinirg wban centers. All
the businesses and manufacturing enterprises in Badrun, Bisauli, W&?ghahj,
and Rudrapur vere enumerated and classified into 15 celopories according to
the product produced, product sold, and service perforned. A sample prrfmommd
of 20 percent of the firms in each category was selectad fpr surveying. This
included 93 businesses in Badaun, 34 in Bisauli, 20 in %I§$§2§gi and 79 in
Rudrapur. Excluded from the survey were government alrunistretion offices.
A1l schools were enumerated é;:i a list of steff size wus obtained. Thercfore,
with the information on schools plus the swrveyed firms, it is possidle to
£ain sulsuauiial Lufvimelivn wovdy Lie demand ciractucs icr cducated Labor in
the area. Since there is limited labor mobility (including less than college
educated labor), it was felt that the surveyed industries and businesses would
cover the majority of ermployment opportunities available to educated individuals
from the villages concerned.

In addition to the survey of villages and firms, data was colected
for a benefit-cost analysis of all degrees awarded by U.P. Agriculture University.
The benefit informetion was obtained from a mailed questionnaire to 1, 536
graduates from the University as of lMarch 1971, The University had awarded
1,876 degrees between 1963 and March 1971. The 1,536 graduates represented
all graduates from the University (1) after removing graduates for whom no
mailing address was available, (2) after removing graduates from countries
ather than India and Nepal, and (3) after teking into consideration individuals

ont
vho had received more than bhe degree from the University. 606 questionnaires
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were returned by July 1971. This represented a response rate of 39.5 percent.
However, only 584 of the 606 questionnaires could be used in the sample due to
errors in 22 questionnaires which required removing them. The 584 questionnaires
represented 694 degrees awarded by the Univefsity. This was 37 percent of all
degrees awarded by the University by March 1971.

ii:ig information on the 584 returned questionnaires was collected
from the comptroller's office. This included actual payments of fees and tuitionm,
hostel, and food charges. Scholarship information including amount and type of
sehslexsiip was provided by the Dean of Student Velfare. The only significant
private costs omitted were the (1) the cost of books and (2) the opportunity
cost to the individual by staying in school. First, the cost of books will be
estimated on the basis of a survey of 4O final year students in all colleges
econductzd during May LSrLl. This informétion will be compeared with information
contained in the Education Commission's Report in 1966. Second, the opportunity
cost will be estimated on the basis of three 922552221 (1) data collected from

schools on teacher salaries and firms which were a part of the village survey

vork in Badauwn and Nainital, (2) Mark Blaug, et. al., The Causes of Graduate

Unemnloyment in India, and (3) Richard L. Shortlidge, The Profitability of

Educational Investments in India.

The information on the social cost or total cost (nonprivate) which
includes all recurring cost not covered by fees and tuition, and capital c;st
of the University were obtained with the assistance of the Comptroller and
engineeg working in the Department of Works and Plants. This included the
actual expenditures by the University since 1963 on all salaries, equipment, and

construction of buildings.



II. September - December 1971:

The emphasis of the research shifted to the stage of analysis;: v.P.
Agriculture University was ex%remely interested in having the preliminary draft
of the Benefit-Cost analysis as soon as possible.' Therefore, the major task
since returning to Cornell has been toward meeying this obligation.

Some problems were encountered in the initial coding of the employ-
ment questionnaires. Many graduates who returned their qQuestionnaires failed
to meation that they had taken more than one degree from the University. There-
fore, it was necessary to check all the questionnaires received against the cost
data to determine which degree category the student belonged to (a student's
I.D, number remains the same no matter how many degrees he obtains from the

University). This resulted in a sample size of 694 degrees.

Moy ek

e ~d ~ -
ety saeunw A

SEv ol Uhe anaiysds Involved e check for sample bias.  Uhe
check was run by means of a regression equation consisting of six independent
variables and one ze:f:gzgigsg$2252§nyariable representing whether the graduate
had responded or not The regression was run using the 1,536 graduates who had
been sent questionnaires. The result of the sample bias check revealed that
three variables had effected significantly the Q&g:zd‘response. (1) The
graduates who had come to the University as V.L.W. responded at a rate signifi-
cantly higher than nonV.L.W.'s, (2) Graduates who had taken more than one degree
from the University respondé‘significantly higher than those obtaining one
degree. éézzd, there was a significant inverse relationship between overall grade
point average and the rate of response. To handle the first bias a subsample
of V.L.W. was created. This was necessary for two reasons. First, V.LW.'s
Come

ceme to the University under a special program in which the B.Sc. (Ag.) is

awareded in two years rather than three. Second, V.L.W.'s return to their same
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jobs after graduation. To retain this special case in the sample would have'been
prejudicial to the results of the analysis for the College of Agricultur;.

The bias in terms of graduates with more than one degree from the
University should in no way affect the resulés. This would be correct for two
reasons. First, the analysis is concerned only with the highest degree received
from the University. Second, if it can be shown that there is no relationship
between salaries in the first job after graduation and grade point average, the
fact that students with higher grade point averages have a greater tendency
to go on for an advanced degree thus removing ituem from the sample of bachelor's
degrees should not bias the data for the remaining B.Sc. holders .dswmrad.

canditici

To check this latter gquedd-fiesetion it was necessary to resolve the
problem of the third bias. It was found that no correlation existed between the
studc.t’ o sworoll gradunis Sl ;;U.;gé wid his initial salary. This chieck
effectively eliminated the need to take into account the biases resulting f{rom
(1) higher proportion of graduates with more than one degree responding and
(2) the inverse relationship between grade point average and response rate.

After the sample bias had been eliminated or resolved the sample vas
divided into groups according to year of graduation. The employment and cost
data were l:kewise matched by year of greduation. Salary profiles amt, lengths
of employment, and 1engtﬁ'of wemployment have been computed for developing the
age-earnings profiles for all colleges end degrees at the University. In
addition, the average payments for fees and tuition, hostel, and food plus the
average scholarships received have been estimated for the cost side of the
analysis.

The per student social cost was estimated as follows. First, for

the recurring cost which are composed mainly of staff salaries, it was necessary
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to take into account the different functional areas (research, teaching, and
extension). The proportion of the staff's time devoted to teaching was used
to estimate the recurring expenditurcés that should be allocated to students
as a cost. Second, the per student rental cést of the University's fixed
capital investment was estimated by taking the Fotal cost of the buildings
for each college, depreciating them at a straight line rate over a span of
60 years. Since the buildings are also used for otner functions, the proportion
of staff time devoted to teaching was used as a proxy for the facilities used
in teaching. Included in this estimation of the rental value per student
was a capital charge for the administration block and library facilities.
Since only that part of the expenditure on food over and above the

alternative cost of eating at home can be included as an educational cost, it wes

-

NCCTHLLLEy wv swwimdbe Ll cust Ul waening wb bome,  Thiz cost was derived irom
three rounds of the National Sample Survey and the family income information
collected on the 4O final year students at UPAU. The student's monthly family
income was estimated and divided by the average family size to obtain a per
capita income figure. To get a per capita consumer expenditure amount it was
assumed the family would save 10 percent of its income. The resulting per capita
expenditure on consumption corresponded to the last consumer expenditure class
in the NSS. Since data was not available after 1964 from the NSS and the
proportion of the consumer expenditure going to food had remained fairly constant
over the period 1958 to 196k, it was assumed that the proportion in 1971 of
expenditures on food would have increased at the nominal rate of the 1958 to
1964 period over the 1964 to 1971 period. Using this proportion an estimation
of the food cost in 1971 was derived. The cost for each year from 1960 to 1971

vas computed using the NSS growth rate in per capita expenditure from 1958 to
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1964 and the growth rate in per capita expenditure from 1964 to 1971 based on
the generated cost figure for 1971. The resulting annual per capita expénditure
on food corresponds to the cost of eating at home. This method of approximating
.the,cost appears to be reasonable based on m& own experience in India.

This brings the analysis up to date. Before the rates of return can
be calculated the age-carning profiles rust be developed. This should be
completed around the beginning of the year. The preliminary draft of the UPAU
study, should be availabe by mid-January. '

The following are some tentative results from the UPAU survey:

1. The initial salary received by graduates after graduation is
inversely related to the length of initial unemployment. The longer the student
remains unemployed the more willing he is to settle for a job with a lower
salary. : |

2. The strong preference for public sector employment seems to be
related to the occupation of the student's father. The majority of the students
attending UPAU é%me from families in which the head of the household works in a
government job. Students from civil service: families show preference for civil
service jobs, students from private business femilies prefer private business,
and students from farming families (most UPAU farm families have fairly large
holdings) prefer farming. This may explain part of the lack of mobility in the
labor market vhich has often been explained in terms of s;i;;;g;!of civil service
jobs and conditions of employment.

3. The cost of an education at UPAU has increased dramatically since

fonexnmple,
1967 when the University underwent major administrative changes. A The cost of

food more than doubled with the change from common mess facilities to cafeterisa-

style service.
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k., The labor market for B.V.Sc.'s is confined mainly to supply the
needs of the state of Uttar Pradesh for Veterinery Assistant Surgeon> So far,
few have gone into private practice. The outlook for future employment possi-
bilities depends a great deal on increasing fhe number of graduates going into
private practice. The narrowness of the current market for graduates from the
Veterinary College has been reflected in a cut'in the number of annual admissions
to the college.

5. The salary differentials between a B.Sc. in Ag. and a M.Sc. in
Ag. plus the growing length of initial unemployment for graduatcs with a B.Sc.
is reflected in larger proportions of graduates continuing beyond the B.Sc.

6. The program for V.L.W.'s will probably turn out to be one of the
most successful ones offered by the University. It also meets a crucial need
for trained agriculturists at the level of administration dealirz viih vnwal
areas. |

7. The ranking of rates of return from highest to lowest will probably
be along the following lines:

1. M.Sc. Agriculture

2. B.Sc. Agriculture

3. B. Tech. (Engineering)

L, B. Veterinary Medicine
5. M. Veterinary Medicine



Teble 1:

Districts According to Lancholding Class

Numher of Households in the Village Surveys of Badaun and Nainital

Class Number and

Badaun Districtl

Nainital District2

Description Number of Households{ Percent||Number of Households| fercent
in Sample in Sanple
1,..No Land b1 16.5 23 48.9
2..Less than 2.5
Acres of land 92 . 37.1 1l 2.1
3. 2.5 acres to
7.5 acres of land 79 31.9 L 8.5
k, 7.5 acres to 15
acres of land 22 8.9 2 4.3
5. More than 15
Acres of Land 1 5.6 17 36,2
Totals 248 100.0 L7 100.0
Footnotes:

1. There vere 12 vil2ages in Badaun district from Bisauli and Wazirganj

blocks.

2.

There were 2 villages in Nainital distriet from Rudrapur Block,




Table 2: Survey of Schools and Teachers in Badaun and Nainital Districts.
Number included in Sample by level of Education,

Level of School

Badaun District

Nainital District

Number of Srhools| lNumber of Teachers| No, of schools{ no. of teach
Prinary (1-5) 18 65 2 3
Migdle (6-8) 8 li3 2 8
High School(9-10) 1 12 2 2k
Intermediate(11-12) 2 37 2 26
N Totals 29 157 8 61




Table 3:

or Service Performed

The Saemple of Businesses included in %he Survey of the Demadd for Educeted Labor in
Badaun, Bisauli, Wazirganj,

and Rudrapur According to Category of Product Sold, Manufactured,

2. The total Kumber of firms in Bisaul
3. Total number of firms in

'-' w3 S
AQELTrITan

Cabegory T angq "
Baduan Bisauli WazirganjJ Rudrapur
1, Farm Equipment Saies 9 1 0 7
2. Farmn Egquipment Repair and
Service 13 6 1 T
3. General Stores 5 2 2 6
l, Cloth and Ready-Made Clothes 1k 3 3 8
5. Leather Goods (Shoes) L 1 1 3
6. Grain Merchants and
Commission Agents 6 1 2 11
7. Stzple Goods (Kirana) Stores 10 5 2 10
8. Flour Mills, Rice Mills, and
Cold Storage 1 3 2 Y
9. Hotels and Restaurants 1 3 1 2
10, Sawmills 1 1 1 0
11. Rope and Bamboo Merchants 1 0o o 1
12, Consumer Goods (Cycles, Rgdios,
Petrol Pumps, Fans, etc.) 22 6 1 15
13, Medical Stores 1 1 2 .3
1k, Bookstores 3 1 1
15. Iron Shop=s 2 1 1 1
Totals 93 34 20 79
rootnotes: I. The total Number of Tirms in Badauvn

were 437. Sample size 20 percent,
i was 180. Sample size 20 percent

.. Lo -
Ra FoR G Tamnln cima A cmaian.t

4. Total number of firms in
Rudrapur was 385. Sarple

LT D20 marrandt



Footnotes Continued :

5. This category includes some firms wl’ch are engeged in menufacturing consumer items.
For example, included in this catego:.7- is a plastic bag factory end en ink factory in
Badaun city.



H, Analysis of Employment Relations in East Pakistan

M. Raquibuz Zaman

Research York Completcd Since May, 1971
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1. "Population, Labor Force and Growth in Agriculture in East
Pekistan: 1970-1980," August, 1971.

2, "Irrigation in East Pakistan," August, 1971.
3, "Surplus Labor in Rural East Pekistan," September, 1971.

4, "Effects of Irrigation and Intensive Apriculture on Gross
Farm Income and on Factor Shares," September, 1971.

5, "Distribution of Tneremental Income in Consumption Expenditures
in Rural Fast Pakistan," Scptember, 1971.

6. “"Implications of Tubewell Irrigation on Rice Production and
Fmploymenrt in Zast Pokistan," August, 1971. Revised in
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1. "A Comperntive Study of Causes and Patterns of Growth in Exports
from Indie, Pakistan, Taivan, South Korea and Japan During the
Decades of the 1950's and 1960's," June, 1971.

2, "Foreign Aid and Ecoromic Growth: A Comparative Study of the
Economiecs of TIndia, Pokistan, Taiwan and Korea in the Period
Between 1952 and 1970," October, 1971.

3. "Generating Employment in Bangla Desh: Some Special Problems
and Their Possible Solutions," December, 1971.
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