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PREFACE
 

One of the key problems in rural development is and the recognition that many economic and institutional
provision of the trained manpower to create and staff the aspects of poverty may reduce the extent to which the 
institutions necessary to servicing the farmer's efforts to poor obtain the innate benefits of increased food produc
increase production. The major effort by the Government tion through technological change in agriculture. In diag
of India as well as the assistance of various foreigi aid nosing the policy needs for broadening participation in the
donors to develop and expand agricultural universities hrcreased income from new agricultural technologies it is
reflects the importance of this need. As educational necessary to consider the direct and indirect effects of
institutions expand questions continue to arise as the increased income - a consideration which has carried our
efficacy of the training which they provide, the nature and analysis over a broad range of studies of expenditure
productivity of the activities undertaken by their gradu- patterns, labor supply relations, problems of small farmers 
atcs, and hence, as to the level of returns to educational and, as in this study, various aspects of education 
investment. There is also concern as to the extent to particularly as they relate to the creation of the institu
which rural people themselves may have access to the tions of rural development and the relationship among
higher education necessary to participation in the institu- participation in education, access to various types of jobs
tions of rural development, and income distribution. 

Richard Shortlidge, very much in the tradition of other Access to education beconmes, with economic develop
element', of our research program, provides detailed,a ment, one of the nosL important levers of economic and 
quantitative analysis, not only of costs and returns to political power. The series of analyses by Shortlidge, of
education in an agricultural university in India, but also of which this is a part, contribute substantially to our
t'.e components of the costs and returns and from that, knowledge in these areas, particutlarly with respect to the 
ihe bases for improved educational policy. His analysis of rural sector. 
ihe employment market for graduates of an agricultural This study is another effort in a continuing intellectual 
university is particularly important and relevant. In sub- interchange and cooperative research effort between re
sequent analyses Shortlidge will deal with other aspects of searchers at G. B. Pant University of Agriculture and
education in rural development and various aspects of rural Technology, Pantnagar, Uttar Pradesh and Cornell Univer
education at the pre-university level. sity. We continue to be grateful for the opportunity for

This work is part of a larger effort supported by USAID research cooperation which has been provided and parti
at Cornell University, dealing with the relation between cularly for the continuing advice of various members of its
technological change in agriculture and employment and faculty. This, as previous studies, rellects their generous
income distribution. The basic thrust of the research contributions. 
undertaken in this program is positive - based on the 
assumption that technological change which increases the JOHN W. MELLOR 
supply of food grains, the basic wages goods and item of February27, 1974 
expenditure of the poor, is basically desirable for thD poor; Ithaca,New York 

.,I!1
 



TABLE OF CONTENTS
 

Page 

. .I
 

The Theoretical Model ................. ................................ ... 1
 
Introduction ................. ........................................ 


........ 1
 

Estimation of Earnings ... ........... ............. ..................... ... 3
 
The Data ................... ................................ 


Earnings Projections .......... ............................... ........... 7
 

Movement of Graduates in the Labor Market (1963-1971) ......... ...................... .10
 

Costs ................... .............................. ............. 1
 

A. Private Costs ..... ......................... ..................... ... 12
 

B. Social Costs ............... ..................... .................... 15
 

C. Foregune Earnings ........ ............................. ......... .17
 

International Rate of Return .............. .................................. .. 17
 

A. Social Rates of Return ............. .................... .............. 19
 

B. Private Rates of Return ..... ............... ........ .................. .20
 

Comparison with Other Studies ......... ............ .......................... .. 20
 

Equity ........... .................................... ........... .22
 

Policy Recommendations .............. ............................... .. . 23
 

Bibliography ................. ........................................ .24
 

iv 



'h7E LABOR MARKET FOR AGRICULTURAL GRADUATES IN INDIA:
 
A BENEFIT-COST CAISE STUDY OF G. B. PANT UNIVERSrlr 
 OF AGRICULTURE AND TECHNOLOGY 

by 

Richard L. Shortlidge, Jr. 

b. The special two year piogram for Gramsevaks, Vii-
Introduction lage Level Workers; 

2. Bachelor of Veterinary Science (four year degree 

Rapid growth and development occurred during the program); 
1960's in India's system of modern agricultural aniver- 3. Bachelor of Science Agricultuial Engineering and Tech
sities. This study is an evaluation of one of these nology (four year degree program); 
univcrsities, G. B. Pant University of Agriculture and 4. Master of Science Agriculture (two year degree pro-
Technology, from the standpoint of economic efficiency gram); and 
and equity. At the outset, it should be emphasized that 5. Master of Veterinary Science (two year degree
economic cnitcria are only one of several vantage points program).
 
from which to assess investmentr of society's resources.
 
Political and social criteria are also valid. The selection of
 
economic criteria in no sense attempts to impart an 
implicit value judgment with regard to the hierarchical The Theoretical Model 
ordering of criteria. The weighting of criteria is a legitimate 
and correct function of the political process. This study's Given two activities, X and Y, an optimal allocation of 
rrinciple value is an input into this process by providing resource "i" between X and Y obtains when the marginalknowledge of the economic effectiveness of the investment social product of "i" in X equals the marginal social 
of society's scarce resources which have alternative uses. product of "i" in k. In the absence of equilibrium, an 

The primary orientation of this study is an evaluation of optimal allocation of resources can be achieved by the 
the university's teaching function. Ignored is the university shifting of resource "i" between the two activities until 
as a research and extension institution. These other two equilibrium is achieved. It is this theorem of economics 
functions are discussed only to the extent they bear direct- upon which cost-benefit analysis rests. 
ly on the teaching activities of the university. The output There are essentially four ways of viewing the i.vest
from the teaching activities is the individual graduates. ment of resources in an educational institution. First, rates 
Their performance in the labor market sheds light cn the of return can be compared among the various degrees
effectiveness of the university as a teaching institution. A awarded by the university. Equilibrium obtains if their 
measure of performance is the net gain in earnings marginal rates of return are equal. Second, rates of return 
resulting from having obtained an education at the estimated for one educational institution can be compared
university. Measured against the cost of obtaining that with similar degrees awarded by another institution. Third,
education, it is possible to estimate the rate of return on rates of return for educational investments can be com
the investment. pared acros. different levels of education, i.e., secondary

Of interest to public policy is the return on the versus primary education. Fourth, educational investments 
investment of society's resources. Therefore, the social rate may be compared with the returns of investments in other 
of return is estimated. However, it is useful to understand areas, i.e., a university versus a steel mill. 
factors affecting the demand for education. For this This analysis primarily addresses the first two types of 
reason, the private rate of return is estimated, questions. First a comparison of the rates of return among

Since cost-benefit analysis ignores distributional aspects the various degrees awarded by the university is made and 
of an investment, the equity dimension is handled through second the rates of return for the university are compared 
a descriptive analysis of the socio-economic characteristics with various other estimates for college graduates in India. 
of graduates compared to the average college graduate in 
India. This section of the study discusses briefly various 
snhemcs of the university to attract students with both The Data 
limited financial resources and disadvantaged backgrounds. 

1ta: analysis centers on the following five degrees Information on the labor market experience of graduates 
was collected from a mailed questionnaire. As of Marc!. 

1. Bachelor of Science Agriculture 16, 1971, the university had awarded 1,872 degrees (see 
a. The regular three year program, and Table 1). The number of awarded degrees is greater than 
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Table 1. Degrees Awarded by the University as of March 16, 1971 and Their Representation in the
 

Sample of Respondents to the Employment Questionnaire
 

Number of 

Degree Category Awarded Degrees 


as of 

March 16, 1971 


B. 	 Sc. Ag. 
a. 	 Village 

Level 116 
Workers 

b. 	Regular 
Three Year 686 
Degree Ag. 

B. 	 Vet. Sc. 500 

B. 	 Sc. Ag. Eng. and
 
Tech. 266 


M. 	 Sc. Ag. 208 

M. 	 Vet. Sc. 84 

M. 	 Tech. 5 

Ph.D. 	 7 

TOTAL 	 1,872 

the number of individuals receiving degrees, since some 
individuals have received more than one degree from the 
university. Taking this into account, the numb, '" 
individuals receiving degrees from the university was 
1,580. Among this group it was necessary to exclude 44 
individuals for whom insufficient mailing addresses existed 
or known to reside outside the area served by India's 
domestic postal system, reducing the universe of graduates 
to 1,536. 

On April 1, 1971, a questionnaire was sent to these 
1,536 individuals eliciting information on employment, 
gross monthly earnings, dates of employment, and periods 
of unemployment. As of June 14, 1971, 605 question-
naires had been returned, an overall response rate of 39 
percent (see Table 1). These 605 individuals accounted for 
666 awarded degrees.' 

IThe validity of the analysis depends on the representativeness of 
the sample. In mailed questionnaires, the act of responding lies 
beyond the control of the investigator. Thereiore, it is essential to 
estimate sample bias. Non-respondents and respondents were 

Number of Proportion of 
Awarded Degrees Awarded Degrees 

in the Sample Represented in 
of Respondents the Sample 

64 	 55.17% 

215 	 31.54% 

184 	 36.80% 

93 	 34.96% 

77 	 37.02% 

28 	 33.33% 

2 	 40.00% 

3 	 42.86% 

666 	 35.58% 

With only two graduates with a Master of Technology 
and three with Ph.D.'s, these categories were dropped. This 
resulted in a sample of 661 degrees. 

For each of these individuals, information on tuition 
and fees, financial assistance, hostel payments, and food 
payments was collected from the official university stu
dent accounts. The actual expenditures by the university 

compared across a set of six characteristics: (1) having responded
to 	 any previous mailed questionraire from the university, (2) 

participation in the two year degree for Village Level Workers, (3) 
having obtained more than one degree from the university, (4) 
having received financial assistance while a student, (5) being a 
resident of Uttar Pradesh state, and (6) overall grade point average. 
Respondents differed significantly from non-respondents for only 
two 	of these variables: first, a significantly higher proportion ofVillage Level Workers responded; and second, a significantly larger 

proportion of graduates who had received more than one degree 
responded. Since the final degree is the one of primary interest, 
these two sources of bias were not judged important. Furthermore, 
the sample was not unduly weighted with either graduates from the 
initial or later years. Without reason to assume otherwise, the 
sample was taken as representative. 

2 



for staff salaries and contingencies were judged the major 
items in the university's annual recurring instructional 
budget. This information was compiled by year and by 
college. Data on construction and maintenance cost for 
each college complex and the administrative wing in-
cluding library were gathered from the comptroller's 
records. 

The equity analysis is based on a 10 percent sample of 
students expecting to complete their degree requirements 
in July 1971. This resulted in a sample of 40 students. This 
sample also provided the information on book and 
stationery expenditures. 

Estimation of Earnings 

A simple regression model is used to explain the 
observed variation in monthly earnings in rupees, -im, by a 
set of independent variables, Xj: 

= f (Xj) m =1, 2, u.. 

j= 1, 2, p (1) 

Ym is the earnings of a graduate in the m-th month since 

graduation. The set of independent variables ccmprising Xi 
are divided into two subsets. The first, XL, consists of 
variables whose major impact is assumed to be on the 
initial earnings of graduates, i.e., earnings in the first job. 
The second subset, XR, is composed -,f variables which 
affect earnings over time, primarily at junctures such as 
promotions and job changes. The model postulates a 
multiplicative rather than additive function. 

The first subset, XL, includes the following variables: 

XI = Year of graduation; 
= Age at graduation;X2 

=X3 Overall grade point average; and 

X4 = Initial period of unemployment in 
months.2 

The second subset, XR, includes the following: 

= Number of jobs previously held;X5 

X6 = Employment in the state of Uttar 

Pradesh; 3 and 

X7 = Number of months since graduation. 

The functional form selected was: 

Ym = aXbl xb2 ...... xb6 x b 7 (exp (clX7-1)). (2) 

2The only significant period of unemployment among graduates 

from Pantnagar occurred during the immediate post-graduation 
period before the initial job. This is consistent with Blaug's 
conclusion regarding graduates in India. Mark Blaug, et al., The 
Causes of Graduate Unemployment in India, London: Allan Lane 
the Penquin Press, 1969, p. 75. 

31n 1960-1961 among the fourteen states in India, Uttar Pradesh 
ranked tenth in per capita income. Little change has occurred 

This function was selected for the following reas'ns. 
First, the function is linear in logs. Therefore, the 
estimated parameters are uribiased maximum-likelihood 
estimators. Second, the shape of the function is consistent 
with empirical evidence on age-earnings profiles. Third, the 
function's projected life time earnings are consistent and 
reasonable estimates with what might be expected under 
Indian corditions. Other functional forms were tested 
including the omission of the exponential expression (exp 
(cl X7 -

1 )) and the removal of the constraint that X7 be 
raised to the power minus one. Both of these were likewise 
consistent with the assumptions of least-square estimators 
and gave adjusted R2 's not dissimilar to the model actually 
used. However, it was felt that their projected earnings 
were too high and in conflict with empirical evidence 
regarding the generally observed shape of earnings profiles. 

To measure the impact on earnings of the type of firm 
employing graduates, five dummy variables were intro

duced into equation 2. Employment category is assumed 
to influence the slope of the function X7, months since 
graduation, rather than the intercept. The five employ

ment categories were: 

DI = University research, extension, and/or teaching; 

D2 = Government of India corporations, or research 
institutions; 

D3 = Military service; 
D4 = State government; and 

=D5 Farming and private business (see Table 2) 

Incorporating these dummy variables into the model: 

b b . b8Dl + b9D2 + blOD3 + 
7 bYm = aXi 1 X2 2 .... X7 

bl XD47xp(clXT_ (3)+ b 12D5) ( 1)). 

With only a few graduates in military service, this 
dummy variable was dropped in the equation's estimation. 

In addition with an overwhelming majority, 97 percent of 
the Gramsevaks working in state government, the dummy 
employment category variables are not relevant. 

The regression results are presented in Table 3. 

Year of Graduation, Ln Xl, is significant in all but two 
equations. The two in which it is not significant are (1) the 
Bachelor of Science Agricultural Engineering and Tech

nology and (2) the Master of Science Agriculture. In both 
these cases graduates had fewer years in the labor force. 
The first graduating class from the engineering college was 
in 1966 and the first M.Sc.Ag.'s in 1965. Being relatively 
recent entrants into the labor force may explain the lack 

n tioh a fc yx ih 
re 

during the decade in the relative ranking of Uttar Pradesh. There
fore, it is hypothesized that due to a lower standard of living in 
the state, graduates employed in Uttar Pradesh could anticipate 
earning less than those employed outside the state. National 
Council of Applied Economic Research, Estimates of State 
Income, New Delhi: N.C.A.E.R., 1967, Table 5, p. 57. 
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Table 2. Firms Employing and Positions Held by Graduates from G. B. Pant University of
 
Agriculture and Technology (1963-1971)*
 

Employment 
Category 

Firms Employing Graduates 

Non-University 
Teaching 

Intermediate Colleges, Middle 
Schools, High Schools 

University 
Research and 
Extension 

G.B. Pant University of Agriculture 
and Technology, A.P. Agricultural 
University, Punjab Agiicultural 
University 

University 
Teaching 

G.B. Pant University of Agriculture 
and Technology, other agricultural 
universities in India 

G.O.I. 
Corporations 

National Seed Corporation of India, 
Food Corporation of India, Punjab 
National Bank, Bank of Baroda, 
Syndicated Bank, United Commerical 
Bank 

G.O.I. Research 
Institution 

Indian Veterinary Research 
Institute, Indian Council of 
Agricultural Research, Council 
of Scientific Industrial Research, 
National Sample Survey, National 
Council of Applied Economic Research, 
National Council of Educational 
Research and Training 

Representative Positions Held by 
Graduates 

Instructor, Teacher, Demonstrator 

Supervisor, Officer, Additional District 
Agricultural Officer of Extension, 
Agricultural Officer (Extension), Farm 
Manager, Agricultural Inspector, Field 
Supervisor, Research Associate, Assistant 
Agricultural Engineer, Technical Associate, 
Block Officer (Pantnagar Farm), Senior 
Research Associate, Chemist 

Instructor, Demonstrator, Assistant 
Professor, Associate Professor, Prcfessor 

Assistant Officer, Inspector, Assistant 
Superintendent, Manager, Technical 
Associate, Agricultural Officer, Officer 

Assistant Professor, Research Assistant, 
Field Investigator, Junior Research 
Fellow, Junior Technical Associate, Trainee 

*This table does not exhaust the names of the firms hiring graduates from the university nor does it give all the different occupations or 
positions being filled by graduates. The table's purpose is to i.ticate the types of firms in which graduates work and the type of jobs they 
perform. 

of significance of this variable. For the most part the 
positive relationship between year of graduation and 
monthly earnings is a function of increases in Dearness 
Allowance and Bonuses to counteract inflationary trends 
in India. 

Age at graduation, Ln X2, is significant only for the 
Master of Science Agriculture, the older the graduate the 
higher the starting salary. Therefore, it appears that older 
post.graduate students in agriculture have an advantage in 
the labor market. 

Overall grade point average, Ln X3 , is significant for 
graduate Village Level Workers, for Bachelors of Science 
Agriculture, for Bachelors of Science Agricultural Engi-
neering and Technology, and for Masters of Science 

Agriculture. These degree categories, with the exception of 
Village Level Workers, have a large proportion of graduates 
employed in private business. From an historic examina
tion of their job records, grade point average appears 
positively and significantly related to employment in 
private business. Grades are also important for employ
ment in university research, extension, and/or teaching. 
Since the majority of graduates in research and extension 
are employed in Pantnagar, grades appear important in the 
selection and hiring process. For graduates employed in 
state government, grades are not reflected in significantly 
higher earnings. The single exception of this generalization 
is the Village Level Worker. Graduate Village Level 
Workers with higher grades are more likely to receive rapid 
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Table 2 - Continued 

Employment Firms Employing Graduates Representative Positions Held by
 
Category Graduates
 

Military Indian Army Officer-in-Charge/Military Farm,
 
Service Commissioned Officer
 

State One of the state governments in 	 Inspector, Officer, Research Assistant, 
Government India, primarily Uttar Pradesh 	 Agricultural Extension Officer, Veterinary
 

Assistant Surgeon, Assistant Engineer,
 
Soil Conservation Officer, Mechanical
 
Engineer, Additional District Agricultural
 
Officer (Extension)
 

Farming Own farm and non-owned farm 	 Farm Manager 

Private Escorts, Ltd., Indian Potash Ltd., 	 Veterinary Surgeon, Manager, Subject 
Business 	 Indian Explosives, Hindustan Manner Specialist/Extension, Supervisor,
 

Lever, Union Carbide (India) Ltd., Officer, Inspector, Foreman, Owner, Farm
 
Warner Hindustan, Tractors and Manager, Farm Representative, Technical
 
Farm Equipment Ltd., Massey- Officer, Trainee, Sales Represen'ative,
 
Ferguson, Duncan Tea Estates, own Technical Advisor, Chemist Service Engineer, 
business Apprentice Engineer, Assistant Agructultural 

Engineer, Junior Engineer, Section Engineer 

Ford Foundation, Rockefeller
 
Foundation
 

promotion than those with lower grades, and hence the months in the 1960's. Although experiencing the longest 
positive association between earnings and grade point period of unemployment, unemployment has not been 
average, associated with a decline in their earnings. Thus, the period 

The initial period of unemployment in monihs, Ln X4, of unemployment is essentially one of waiting for ultimate 
is significant in only two equations. For Village Level absorption into state government service as jobs become 
Workers, longer periods of unemployment are associated available. 
with higher earnings. A few Village Level Workers did not For the other graduates, the average periods of un
return to their posts in state government service. For them, employment have been 2.6 months for Bachelors of 
the severance of ties meant unemployment. In the long run Science Agriculture, 1.9 months for Bachelors of Science 
these individuals were able to secure employment at initial Agricultural Engineering and Technology, 1.6 months for 
salaries higher than those received by their comrades Masters of Science Agriculture, and .6 months for Masters 
returning to state government service. For the regular three of Veterinary Science. For Village Level Workers the 
year graduate, the longer the period of initial unemploy- period averaged .2 months. For most graduating classes, 
ment the lower initial earnings are. This conforms to the period of initial unemployment has undergone little 
expected labor market behavior. The longer an individual systematic year to year variation. Only veterinary under
remains unemployed, the more likely he is to revise graduates have experienced an increase in this period. With 
downward his earnings expectations. no relationship between unemployment and earnings, this 

Only Bachelors of Veterinary Science have had an increase has not manifested itself in a significant reduction 
unemployment problem which approximated the all-India in starting salaries. Veterinary graduates arc. simply re
average of 5.7 months. 4 For veterinary undergraduates the quired to wait longer for their initial jo'C without the need 
average unemployment 	 period after graduation was 4.6 to revise their reservation wage. The problem -- potentially 

more troublesome for agricultural undergraduates given 
the significant negative association between earnings and4 Mark Blaug, et aL, op. cit., p.81. unemployment. 
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Table 3. Estimation of the Monthly Earnings for Graduates Using the Functional Form of Log-Log-Inverse 

Estimated Regression Coeff-cients and Standard Errors in Btackets 

Village Level Workers 

Immediately 
All Remains Appointed

Variable Identification 	 cam V.L.W. Dist. Ag. Officer B. Sc. Ag. B. Vet. Sc. B. Tech. 1 
M. Sc. Ag. M. Vet. Sc. 

1. 	 Mean of Dependent Variable
 
Ln Monthly Pay in Rupees 
 5.738083 	 5.50950i 5.990725 5.935632 5.968597 6.051^ i3 6.209065 6.224754 

2. 	 Intercept T-rm 2.823090*** 1.182194 .727477 1.625444 4.109915* 4.2859151, 1.677253 6.5790680* 
(1.110569) (1.850008) (1.479930)

*	 
(1.757616) (.878972) (1.392186) (1.030667) (2.991524) 

3.L =Ya 	 *fGrdain.496	 *5* ** 1 

3. n ,= 	 Year of Graduation .342906w' .393999** .372340** .135862"*** .140989** .122928 .058107 .688593"*** 
(.067308) (.098621) (.086809) (.049684) (.070033) (.106688) (.076502) (.244639) 

4. 	 Ln X2 = Age at Graduation .249266 .752874 .243416 .402445 .285965 .013314 .801398**** -1.079727 
(.315492) (.520824) (.304856) (.451215) 	 (.222467) (.423326) (.304290) (.830484)
 

5. 	 Ln X 3 = Overall Grade Point Average .410892* .463215 .353784* 1.141369"* .138127 	 .4064034 .683352t* .516801
 
(.224763) 	 (.359048) (.213655) (.2731-r7) (.177955) (.214498) (.306595) (.701350) 

6. 	 Ln X 4 = Initial Period of Unemployment -035722**** .055664**** -.005599 -.012139"* -.002656 -.007631 -.004440 .004669
 
in Months (.013309) (.019679) (.013639) (.005965) (.005493) (.006456) (.005473) (.0116991
 

7. 	Lr.X 5 =Number ofJobs Previous:y .171321*** -.128060 .027583 .137218** .120196** 
 .063607 -.304277*** 
Held (.073189) (.106276) (.058851) (.058517) (.056472) (.061075) (121969) 

8. Ln X 6 =Job Located inU.P.State -.149331"** -.049531 -.386992"* -.179891**** .320475* -.182252w* .071323 -.278488**** 
(.0606el) (.090732) (.069099) (.060125) (.051343) (.052665) (.048366) (.091349) 

9. 	 Ln X 7 = Months Since Graduation .352620:* .298556:* .829636w* .343456:* .232484**** .341354"* .246401'* .473405*
 
(.047159) (.064374) (.178C32) (.051817) (.071572) (.071872) (.049469) (.10203?)
 

10. Lai X 7 = Employment in Universityb8 
02 	

02Research, Extension, and 	 -.026424 02 02 
Teaching (Shifter for No. 9) 

11. 	 bLn X 7 = Employment in G.O.I. Corp. 
or Research Institution -.001292 -.007881 -.016381 .094141* -. 53599 
(Shifter for No. 9) (.022160) (.024737) (.024185) (.020753) (.034327) 

0 212. 	 b1 0 Ln X 7 =Employment in State .019054 -.051241"*** -.037303 02 
Gov't (Shifter for No. 9) (.0249-95) (.017745) (.023137) 

13. b1l LnX 7 =Employment in Farming or 	 .095416** .012162 -.C11793 .204744** 02 
Private Business (Shifter for (.019976) (.028605) (.022240) (.019303) 
No. 9) 

14. 	 1/X 7 = Inverse of Montihs Since Grad- 1.329502"* 1.168442"*** 13.505190"* .981086"* .850076 1.270767"* .737664"** 1.030775"** 
uation (.30G967) (.383869) (3.983551) (.435547) (.940615) (.644145) (.292350) (.437222) 

2

15. R
 .661 	 .516 .585 .541 .414 .446 .754 .547
 

lGraduntes with a Bachelor of Science Agricultural Engineering and Technology.
 
2

The effect of employment is measured in the regression coefficient for variable Ln X7 , or variable number 9.
 
Level of Significan-ce: uignificant at .100, *ignificant at .050, sidgnificant at .020, -***zignificant ai 010. O'"significant at .001.
 



The number of jobs previously held, Ln X5, is signifi
cant in the equation for the Bachelor of Science Agricul-
ture (Village Level Worker), the Bachelor of Veterinary 
Science, the Bachelor of Science Agricultural Engineering 
and Technology, and the Master of Veterinary Science. 
Except for the Master of Veterinary Science, the relation-
ship is positive. This variable measures the impact of both 
intrafirm and interfirm changes. No distinction between 
the two is made. The Master of Veterinary Science is 
somewhat of an anomaly in that the relationship is 
significant and negative. The precise reason for this is 
unclear. The answer lies in the shifts in employment 
occurring over time and particularly the movement of 
graduates into university teaching, research, and extension. 
These shifts when they occr often involved a cut in pay. 
It is conjectured that veterinary graduate students are 
attempting to maximize long run expected earnings and 
willing to sacrifice current earnings. The evidence for this 
comes from the negative coefficient on the dummy 
variable for empioyment in Government of India corpora-
tions or research institutions. 

Location of employment in Uttar Pradesh, Ln X6, is 
significant in all cases except the Master of Science 
Agriculture. As expected the relationship is negative. The 
results support the hypothesis that graduates earned less in 
Uttar Pradesh than in other parts of India. For the Master 
of Science Agriculture, the relationship though insignifi-
cant is positive. An agriculture undergraduate, aware of the 
premium attached to the Master of Science Agiiculture 
and wishing to remain in his home state of Uttar Pradesh, 
is able to obtain the best of both worlds by seeking an 
advanced degree in agriculture. 

In all equations, the coefficient for "months since 
graduation," Ln X7, is significant. On the other hand, the 
other time variable, the inverse of X7, is insignificant in 
the equation for the Bachelor of Veterinary Science. The 
precise reason for this is not absolutely clear. It may be 
related to dominance of state government employment. 
The effect of the inverse term is to decrease the rate at 
which earnings increase over time. Therefore, the greatest 
payoff *, earnings occurs during the immediate post 
gradur ion period. This r" nomenon is more likely to be 
true in _.eos not dominated )y a rigid pay scale in which 
advancement is more -ikin zo tenure than expertise. This 
situation is less true ot state government employment 
where promnotion is oriented basically to length of service, 
This may account for the lack of significance for the 
coefficient to I/X 7 in the case of veterinary graduates. 

Employment in Government of India corporations or 
research institutions is significant only for the Master of 
Science Agriculture. For these graduates, its effect is to 
increase the slope of the function. Employment in state 
government is negative and significant for graduates with a 
Bachelor of Science Agricultural Engineering and Tech-
nology. Employment in private business is significant and 
positive for both Bachelors of Science Agriculture and 
Masters of Science Agriculture. 

Earnirrs Projections 
-

Based on the equations estii,ated by OLS the age
earnings profiles for each degree are constructed. These 
functions are only averages. They indicate what an average 
graduate can anticipate earning not what he may actually 
earn. The earnings profiles for the various degrees are given 
in Tables 4A and 4B. 

The following summarizes the major results of the 
regression projections. 

Average Monthly Earnings by Degree Category 

Monthly Earnings in Rupees 
At the Lifetime 

Degree Category Starting 7th Year Peak Average 

Master of 
Veterinary Science 335 882 1,888 1,313 

Master of 
Science Agriculture 390 715 1,172 91G 

Bachelor of Science 
Agricultural Engi
neering and 

Technology 360 612 1,041 800
 
Bachelor of Science
 
Agriculture 251 529 1,004 743
 

Bachelor of Vet
erinary Science 320 483 716 588
 

Bachelor of Science
 
Agriculture (VLW) 226 419 687 58 

The highest average lifetime earnings are for graduates 
with a Master of Veterinary Science, followed by the 
Master of Science Agriculture, the Bachelor of Science 
Agricultural Engineering and Technology, and the Bache
lor of Science Agriculture. The lowest are for the Bachelor 
of Science Agriculture (Village Level Worker) and the 
Bachelor of Veterinary Science. 

For the Bachelor of Science Agriculture, the highest 
paying positions arc in private business or farming. In this 
category, a griduate can expect to earn over his lifetime 
Rs. 1,097 per mcnth or 1.7 times the earnings of graduates 
employed in Government of India Corporations, 1.7 times 
those employed in university research and extersion, and 
1.5 	times those in state government. 

For the Bachelor of Veterinary Science the highest 
paying positions appear to be in private business or 
farming, but this conclusion must be tempered since the 
coefficient was not significant. On the average jobs in 
private business paid over the lifetime of the graduates 1.2 
times the earnings of graduates in university research, 
extensicn, and teaching; and 1.1 times the average earnings 
of graduates engaged in Government of India corporations. 
The earnings in state government service are only slightly 
lower. There is a little variation in average lifetime earnings 
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Table 4A. Annual Earnings (Rupees) of Graduates Computed on the Basis of the Functions Estimated Using Log-Log-Inverse 

Earnings are by Average and by Employment Category for Each Degree Program 

Year 
Villag 

All Cases 
Level 
Rer 

f!odeers 
a Promoted B. Sc. Ag. 

Average Earnings 
B. Vet. Sc. B. Tech.* M. Sc. Ag. M. VeL Sc. 

Employed in University Re-z-rch, Extenio 
B. Sc. Ag. B. Ve. -c. B. Tech. M Sc. Ag. 

n M 
tSc. 

After V.L.W. V.L.W. Dist. Ag. Off. 
Grad. R. Ris. Rs. Rs. Rs. Rs. Rs. Rs. Rs. Rs. Ris. Rs. Rs. 

1. 2721 2704 797 3016 3843 4231 4682 4024 2899 3691 4386 4331 4151 

2. 3186 2949 1634 3879 4289 4808 5775 5702 3622 3791 5131 5046 6007 

3. 3699 3331 2407 4571 4732 5495 6589 7019 4218 4348 5931 5624 7460 

4. 4109 3634 3133 5119 5071 6040 7215 8091 4687 4620 6568 6064 8652 

5. 4455 3888 3825 5582 5348 6497 7731 9016 5080 4843 7104 6423 9684 

6. 4759 4109 4492 5986 5584 6894 8176 9839 5423 5032 7573 6729 10605 

7. 5031 4304 5139 6348 5791 7348 8568 10588 5728 5197 7991 6998 11446 

8. 5278 4481 5770 6677 5976 7569 R921 11277 6005 5344 8371 7239 12223 

9. 5505 4643 6387 6981 6144 7863 9243 11920 6260 5477 8720 7457 12948 

10. 5717 4793 6992 7263 6298 8135 9541 12524 6496 5598 9045 7657 13631 

11. 5915 4932 7587 7528 6440 8389 9817 13094 671/ 5711 9348 7843 14277 

12. 6102 5063 8172 7777 6572 8628 10075 13637 6925 5815 9633 8015 14893 

13. 6278 5186 8749 8014 6696 8853 10319 14155 7122 5913 9903 8176 15481 

14. 6446 5303 9317 8239 6813 9067 10549 14651 7308 6004 10160 8330 16046 

15. 6606 5414 9879 8453 6924 9270 10768 15128 7486 6091 10405 8475 16589 

16. 6760 5520 10435 8659 7029 9465 1lC977 15587 7656 6173 10638 8613 17113 

17. 6907 5621 10984 8857 7128 9651 11176 16031 7820 6251 10863 8744 17620 

18. 7049 5718 11528 9047 7224 9830 11367 16461 7977 6326 11079 8869 18111 

19. 7186 5812 12066 9231 7315 10001 11551 16877 8128 6397 11287 8989 18588 

20. 7318 5902 12600 9408 7403 10168 11727 17282 8274 6465 11488 9105 19052 

21. 7446 5989 13129 9580 7488 10328 11898 17676 8416 6531 11682 9216 19503 

22. V470 6073 13654 9747 7569 10484 12063 18059 8552 6594 11870 9323 19943 

23. 7690 6154 14174 9909 7648 10634 12222 18433 8685 6655 12053 9426 20373 

24. 7807 6233 14691 10067 7724 10780 12377 18798 8814 6714 12230 9526 20792 

25. 7921 6310 15204 10220 7797 10922 12527 19155 8940 6771 12403 9623 21202 

26. 8032 6385 15713 10370 7869 11060 12673 19504 9062 6826 12571 9717 21605 

27. 8140 6457 16219 10516 7938 11195 12815 19846 9182 6880 12735 9809 21998 

28. 8246 6528 16722 10658 8005 11326 12953 20181 9298 6932 12895 9898 22384 

29. 10798 8071 11454 13088 20509 9412 6982 13051 9984 22763 

30. 10934 8135 11579 13220 20831 9523 7031 13204 10068 23135 

31. 11067 8197 11702 13348 21147 9631 7079 M3353 10150 23500 

32. 11198 8257 11821 13474 2i458 9738 7126 13500 10230 23859 

33. 11326 8316 11938 13596 21764 9842 717: 13643 10309 24212 

34. 11452 8374 12053 13716 22064 9944 7216 1378r 10385 24560 

35. 11575 8431 12165 13834 22360 10044 7259 13921 10460 24902 

36. 11696 8486 12276 13949 22651 10142 7302 14056 10533 25239 

?7. 11815 8540 12384 14062 10239 7343 14188 10605 

38. 11932 8592 12490 10333 7384 14319 

39. 12047 10427 
Avg. 
Life-
Time 
Farn
ings 6210 5123 9335 8911 7054 9597 10988 15.59 7847 6186 10818 8594 17348 

Age 
at 

Grad. 32 32 32 21 22 22 23 24 21 22 22 23 24 

of Science Engineering
*Bachdelor Agricultural and Technology.
 



Table 4B. Annual Earnings (Rupees) of Graduates Computed on the Basis of the Fu:ctions Estimated Using Log-Log-Inverse 

Earnings are by Averages fnd by Empioyraent Category for Each Degree Program 

Graduates Employed in Graduates Employed in Graduates Employed in 
Year G.O.I. Corporation and Research Institution State Government Farming and Private Business 
After 
Grad. 

B. Sc. Ag. 
Rs. 

B. Vet. Sc. 
Rs. 

B. Tech.* 
Rs. 

&L Sc. Ag. 
RIs. 

M. Vet. Sc. 
Rs. 

B. Sc. Ag. 
,. 

B. Vet. Sc. 
Rs. 

B. Tech.* 
Rs. 

M. Sc. Ag. 
Rz. 

B. Sc. Ag. 
Rs. 

is. Vet. Sc. 
RP. 

B. Tech.* 
Rs. 

M. Sc. Ag. 
Rs. 

i. 2892 3803 4_72 5082 3784 2993 3853 4041 4074 3410 3931 4304 6165 
2. 3608 4212 489i, 6643 5138 3829 4309 4421 4533 4782 4464 4958 9168 
3. 4200 4632 5608 7767 6212 4502 4758 4979 4958 5844 4960 !697 11333 
4. 4664 49' 6177 8642 7077 5034 510! 5420 5280 6703 5339 6284 13082 
3. 5054 52,: 6654 9372 7816 5482 5382 5798 5542 7440 5650 6777 14584 
6. 5393 5439 7069 0006 8469 5874 5621 6107 5764 8094 5916 7207 15917 
7. 5696 5635 7440 .0571 9059 Z225 5832 6390 5957 868r, 6150 7590 17126 
8. 5971 580! 7775 1.082 9600 6544 6019 6645 6130 9231 6358 7938 18240 
9. 623 5968 8083 11151 10102 6837 6189 6879 28C 9737 6548 8257 19276 
10. 6457 6113 8S%9 II137 10572 7110 6346 7094 E428 10212 6722 8553 20249 
11. 6675 6247 8635 123.3 11015 7366 6490 7294 6560 10660 6883 8829 21167 
12. 6881 6372 8886 12,5 11434 7607 6624 7483 66S2 11085 P'.13 9089 22040 
13. 7076 6489 9123 13133 11833 'j35 6750 7660 6796 11491 '1 3 9335 22873 
14. 7260 6599 9547 1347; 12214 8053 6869 7821 6903 1187 7307 9568 23669 
15. 7436 6703 9561 13P,5 12580 826Z 6981 7986 7005 12251 7453 9790 24435 
16. 7605 6802 9-55 14119 12951 8458 7088 8138 7101 12609 753 10002 25173 
17. 7766 6896 961 14418 13270 8649 7189 8283 7193 1955 7667 10206 25886 
18. 7922 6985 10149 14706 13597 8633 7286 8422 7280 13289 7776 10401 26574 
19. 8072 707' 10330 14984 13913 9010 7379 8556 7363 13613 7380 10590 2724'1 
20. 8216 7154 10505 15252 14220 9181 7468 8685 7444 13927 7981 10772 27891 
21. 8356 7233 1674 15511 14518 9347 7554 8810 7520 14233 8077 10947 28521 
22. 8491 7310 10838 15762 14808 9507 7637 8930 7595 1451 8171 11118 29136 
23. 8623 7384 10996 16005 15090 9663 7717 9046 7666 14820 8261 1!28?, 2973 
24. 8750 7455 11150 16242 15365 9815 7794 9159 7735 15103 8348 1U443 30319 
25. 8875 7524 11300 16472 15633 9963 7869 9269 7302 15379 8432 11599 30890 
26. 8996 7591 11446 16696 15896 10107 7941 9375 7866 15649 ?514 11751 31449 
27. 9114 7556 11588 16914 16152 10247 8012 9479 7929 15913 8593 11898 51996 
28. 9229 '719 11726 17127 16403 10385 8080 9579 7990 16172 8671 12043 32631 
2:. 9341 7780 11861 17335 16648 10519 8147 9678 8049 16425 8746 12183 33056 
30. 9451 7840 i19,'2 17538 16889 10650 8211 9774 8107 16674 8819 12321 33571 
M. 9558 7898 12122 17737 17125 10778 8275 9867 8163 16918 891 12455 34077 
32. 9663 7955 A2249 17931 17357 10904 8336 9959 8217 17157 8960 12587 1154 
35. 9766 8011 12372 18122 17584 11027 8396 10049 8271 17392 9028 12716 35062 
34. 9867 8064 12493 18308 17808 11148 8455 10136 8323 17624 9095 12842 -5542 
35. 9966 8118 12612 184 2 18027 11266 8513 10222 8374 17851 9160 12966 36015 
36. 10063 8169 12728 18671 18243 11383 8569 1006 8423 18075 9224 13087 36479 
37. 10159 8220 12843 18848 11497 8624 10389 8472 18295 9286 13206 36939 
38. 102r2 8270 12955 11609 8678 10469 18512 9347 13323 
39. 1034- 11720 18726 
Ave. 
Life-

Earn
ings 7793 6623 9909 14202 13010 8698 7114 8226 7n75 13162 7288 10155 25729 
Age 
at 
Grad. 21 22 22 23 24 21 22 22 23 21 22 22 23 

•Baehdor of Sciemce Agricviral Engincering and Technology. 



among the various employment categories for veterinary has been in university research and extension. This area 
undergraduates. The lack of significant variation may be a 
function of the limited number of observations on jobs 
other than state government service. 

For graduates with a Bachelor of Sience Agricultural 
Engineering and Technology, the higtist paying positions 
are in university research, extension, and/or teaching, 
v .ere the average lifetime eanings are Its. 02 per month. 
This is 1.3 times the earnings of graduates employed in 
state government, 1.1 times those employed in Govern-
ment of India corporations or research institutions, and 
1.1 times those employed in private business or farming. 
Only graduates employed in state government service have 
earnings which are significantly lower than those employed 
in university research, extension, and/or teaching. 

The highest average lifetime monthly earnings for 
graduates with a Master of Science Agriculture are in 
private business and/or farming with an average of Rs. 
2,144. The lowest earnings are received in state govern-
ment employment with an average of Rs. 590 per month. 
Therefore, graduates in private business or farming can 
expect to earn about 3.6 times the earnings of those in 
state government. In addition, the earnings of graduates in 
private business are 3.0 times the average of graduates in 
university research extension or teaching; 1.8 times the 
earnings of graduates in Government of India corporations 
or research institutions, 

For the Master of Veterinary Science, the highest 
monthly average earnings are for graduates employed in 
university research, extension, and teaching. The average 
lifetime earnings are Rs. 1,446 per month. Next are 
graduates employed in Government of India research 
institutions with an average of Rs. 1,084 per month. 

An examination of the earnings of graduate Village 
Level Workers indicates that failure to achieve promotion 
in a short period of time results in a substantial reduction 
in earnings. For example, on the basis of the regression, 
the Village Level Worker who is not promoted but remains 
in his original appointment has an average lifetime earnings 
of Rs. 427 per month. With immediate promotion, the 
expected lifetime earnings are Rs. 778 per month. This is 
1.8 times the average of those without promotion. 

Movement of Graduates in the Labor Market (1963-1971) 

The majority of jobs held by graduate Village Level 

Workers (Gramsevaks) have been in state government 
service. These jobs account for 96.7 percent of the total. 
The average V.L.W. held 1.9 jobs during 1963 and 1971. 
Village Level Workers upon graduation generally return to 
their pre-university positions. There they remain until 
promoted to posts as district extension administrators, 
often as District Agricultural Extension Officers (59.3 
percent of the jobs after promotion). The V.L.W. waitsperntothe j9.4ob promot wafterhseoreein edL. 
on the average 19.4 months bcfore being promoted. 

The largest proportion of jobs occupied by graduates in 
the regular three year agricultural undergraduate program 

comprises 37.6 percent of all jobs held. Private business 
and farming accounted for 18.1 percent, Government of 
India corporations 13.7 percent, and state government 
11.9 percent. During the period 1963 to 1971 the 138 
graduates with a Bachelor of Science Agriculture who 
entered the labor force held 226 jobs, or an average of 
1.64 jobs per graduate. Approximately 36 percent of the 
graduates in agriculture, however, continued their edu
cation - the majority at Pantnagar. Positions in university 
research and extension are most likely to be taken 
immediately upon graduation. Of the jobs in university 
research and extension, 62.4 percent have been first jobs. 
For positions in Government of India corporations and 
private business, the proportions are 12.9 percent and 41.5 
percent, respectively. Of he positions in state government, 
70.4 percent have been first jobs. Graduates who secured 
state government jobs were less likely to shift out of this 
employment category. For those in university extension 
and research the average length of employment has been 
less than two years with graduates shifting to Government 
of India corporations, private business, or returning for an 
advanced degree at the university. 5 

Between 1964 and 1971, the sample of 162 graduates in 
veterinary science who entered the labor force upon 
graduation held 173 jobs for an average of 1.1 jobs per 
graduate. Tile overwhelming majority, 79.8 percent, have 
been in state government, primarily as veterinary assistant 
surgeons. Of the veterinary undergraduates only 14.3 
percent have elected to continue their education immedi
ately after graduation. Of the jobs held by graduates only 
5.2 percent have been in university research and extension, 
3.5 percent in private business, and 2.9 percent each in 
military service and Government of India research institu
tions. The labor market for veterinary undergraduates has 
been dominated by jobs in state government and primarily 
in Uttar Pradesh. 

From 1966 to 1971, the sample of 80 graduates with a 
Bachelor of Science Agricultural Engineering and Tech
nology who entered the labor force immediately after 
graduation held 169 jobs for an average of 2.1 jobs per 
graduate. The average engineering graduate has been in the 
labor force for 28 months. The large number of jobs held
makes the technology graduate the most mobile among 
Pantnagar graduates.been in state Of the jobs held, 35.5 percent havegovernment, 20.1 percent in university 

research and extension, 18.3 percent in private business, 

5Graduates seeking an advanced degree are most likely to do so 
immediately after completion of the bachelor's. Only a small 
proportion return to the university after entering the labor force. 
For example, 36.1 percent of the Bachelors of Science continued 
their education after graduation and only 5.6 percent returned entering the labor force. For Bachelors of Veterinary Science,
the comparable proportions are 14.3 percent and 1.6 percent, 
respectively; and for Bachelors of Science Agricultural Engineering 
and Technology 16.7 percent and 6.2 percent, respectively. 
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and 13.0 percent in university teaching. Short run initial 
employment has been in university research and extension 
and private business. Long run employment has been in 
G.O.I. corporations, state government, and university 
teaching. For technology graduates, the frequency of job 
change indicates a fluidity and uncertainty, not true of 
other graduates, in the labor market. 

Of the 89 graduates in the sample of Masters of Science 
Agriculture, 10 percent continued for their Ph.D. im-
mediately after graduation. An additional five percent 
returned for the Ph.D. degree after some labor market 
experience. The 80 graduates entering the labor force, 
during the period 1965 to 1971, held 119 jobs for 1.5 jobs 
per graduate. Of these jobs, 45.4 percent have been in 
university research and extension, 13.5 percent in Govern-
ment of India corporations, 14.3 percent in private 
business, 12.6 percent ii, university teaching, and 9.2 
percent in state government. The remainder is scattered 
between farming and Government of India research insti-
tutions. Of the positions in university research and 
extension, 74.1 percent were first j,,s. Likewise, 80 
percent of the positions in university te,,ching were first 
jobs, and 63.6 percent of the positions i,- -l,.te govern-
ment. Graduates are more apt to shift into Government of 
India corporations or private business from university 
research and extension, 

Less than 10 percent of the graduates with a Master of 
Veterinary Science continued their education. The 31 
graduates between 1966 and 1971 entering the labor force 
held 48 jobs for an average of 1.5 jobs per graduate. Of the 
48 jobs held, 33.3 percent have been in Government of 
India research institutions, 27.1 percent in university 
teaching, 10.4 percent in state government, 11.5 percent in 
university research, 8.3 percent in military service, and 4.2 
percent in private business and farming. The demand for 
Masters of Veterinary Science was dominated mainly by 
positions in university teaching, resc;irch, and govern-
mental research institutions. 

In a survey of 10 percent of the students expecting to 
complete their degree requirements by July 1971, respon-
dents were asked to list both their preference for employ-
ment and the actual employment of their fathers. In the 
original research design, student employment preference 
for first jobs were to be matched. However, only four of 
the forty students interviewed had accepted or received a 
job offer by June 1971 the month of the survey, 
eliminating the possibility of testing the linkage between 
preference and actual employment.Do students prefer employment in areas similar to those 

of their fathers or guardians? To test this relationship, it is 
hypothesized that there is no difference between the 
observed pattern of father's employment and the student's 
preference for employment. The hypothesis is rejected at 
the .005 level of significance. The source of the largest 
variation between the observed and expected values occurs 
in agriculture. Whereas 40 percent of the fathers are 
engaged in farming, only ive percent of the students listed 

farming as a first preference. This is in contrast to other 
employment areas such as government service and private 
business where students are more apt to prefer employ
ment in proportion to that of their fathers. 

The decision not to return to the family farm may in 
fact be rational when the following is taken into account. 
First, students come from large families with extensive 
landholdings. The median farm size of families is 30 acres. 
The average household size is 7.1 persons. In most of these 
families, there is likely to be a family member who can 
resume operation of the farm in the event of the father's 
death. Second, these large farming opei'ations have already 
probably acquired expertise in the use of new agrictltural 
technologies. A son with a Bachelor of Science Agricul
ture, etc., adds little to the improved efficiency of the 
farm. The mvrginal benefit from having him solely on the 
family f:rmn is less than if he is employed elsewhere. 
There(.: .c, the student and his family maximize their joint 
welfare through non-farm employment. Third, the stu
dent's employment in one of the Government of India 
corporations or with one of the large private businesses 
such as Esccrs, Indian Explosives, etc., is a source of 
family prestig_ and influence. Fourth, although not em
ployed full-time on the farm, the student can still act as a 
valuable consultant and information source for the 
family's farm.6 

Costs 

in a cost-benefit-analysis of an educational investment, a 
distinction is made between private and social costs. 
Private costs are those incurred on behalf of or by an 
individual personally. Their incidence may fall on the 
individual, the family, or some combination. Furthermore, 
private costs are divided into direct and indirect costs. 
Direct costs include tuition, fees, books, transportation, 
and clothing. Also there may be net increases in the 
monetary outlay for lodging and food associated with 
going to school. Taese are net of those incurred in the next 
best alteinative, for example remaining at home. The 
principle indirect cost is earnings foregone while in school. 
Particularly for higher education, the indirect costs are 
generally the largest component of private costs. Private 
costs are net of scholarships or other forms of financial 
assistance. 

6 1t should be noted that although the student doesn't return to thefarm, he is often employed in a sector of the economy which servesagriculture. The graduates, therefore, man the infrastructure of 
agriculture in the private and public sectors. Out of a required 
number of 305,000 agricultural graduates by 1986, it has been 
estimated that only 50,000 or 16.49 percent will be directly 
engaged in farming. The remainder will be in supportive roles in 
extension, research, sales and administration both in the private
and public sector. Tyrell Burgess, Richard Layard, and Pitambar
Pant, Manpower and EducationalDevelopment in India 1961-1986, 
Edinburgh: Oliver and Boyd, 1968, p. 25. 
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Social costs consist of the total value of resources 

allonated to the investment priced at their true social 
valuation. In a perfectly competitive system with an 

equitable distribution of resources, market prices would 
measure the real resource costs to society in deploying 
resources to different activities. Externalities and non-
market forces distort factor price relationships. Thus, 

market prices are as a rule a poor index of the social 
opportunity cost. Economists, in theory, utilize the 
concept of "shadow prices" to handle the problem of 
market imperfections and externalities. 7 Given the practi-
cal problems of developing a set of shadow prices, the 
convention is often to rely on market prices. 8 

In 1960-1961 when the university admitted its first stu-
dents in the Colleges of Agriculture and Veterinary Science, 
the average annual tuition and fees charged were Rs. 252 
and Rs. 264, respectively. For the College of Agricultural 
Engineering, later the Pant College of Technology, the aver-
age student admitted in 1962-1963 was charged Rs. 282 in 
tuition and fees. For the post graduate degrees of Master of 
Science Agriculture and Master of Veterinary Science, 
initiated in 1963-1964 and 1 64-1965, the amounts were 
Rs. 470 and Rs. 576, respectively. By 1969-1970 average 
annual charged tuition had increased to Rs. 348 for the 
Bachelor of Science Agriculture, Rs. 266 for Bachelor of 
Veterinary Science, Rs. 358 for a Bachelor of Science Agri-
cultural Engineering and Technology, Rs. 656 for a Master 
of Science Agriculture, and Rs. 677 for a Master of Veter-
inary Science. 

Using the "Consumer Price Index for Urban Non-
Manual Employces" published monthly by the Reserve 
Bank of India, real tuition and fee charges declined over 
the first decade of the university's operation. The increases 
in tuition and fees which occurred during the 1960's, 
particularly the substantial increase in 1968-1969, repre-
sented an effort to reestablish parity with the fee structure 
of 1960-1961. 

The average tuition and fees charged by degree program 

and year of enrollment at the university are given in Table 

5. These are averages for the 1960's. For example, the 

average first year tuition and fees charged were Rs. 256 for 

the Bachelor of Science Agriculture (V.L.W. program), Rs. 

7 Amartya K. Sen, Choice of Techniques: An Aspect of Theory of 

Planned Economic Development, 3rd Edition, New York: Augustus 
M.Kelly, 1968, pp. XVIII and XIX. 

8 lnear programming provides a procedure for overcoming these 

practical problems through utilization of the dual. For examples of 
linear programming methods in educational planning refer to: 
Samuel Bowles, Planning Educational Systems for Economic 
Growth, Cambridge, Mass.: Harvard University Press, 1969, pp. 

82-130 and pp. 156-173; Russell C. Davis, Planning Human 
Resource Development: Educational Models and Schemata, 
Chicago, linois: Rand McNally, 1960, pp. 150-159. 

279 for the Bachelor of Science Agriculture (Non-V.L.W. 
program), Rs. 284 for the Bachelor of Veterinary Science, 
Rs. 273 for the Bachelor of Science Agricultural Engineer
ing and Technology, Rs. 555 for the Master of Science 
Agriculture, and Rs. 532 for the Master of Veterinary 
Science. 

There are essentially four means to minimize the 

incidence of tuition and fee charges to students. First, 
tuition and fee charges in an inflationary situation will 
tend to decrease in real terms if no upward revision is 
made. Second, the university may increase the number of 
individuals receiving financial assistance while holding the 
amount per recipient constant. Third, the university may 
increase the amount per recipient while holding the 
number of students receiving aid constant. Fourth, the 
above means may be used in combination. The effect of 
either the second or the third approach would be an 
increase in the financial assistance per student enrolled. 
The first means has already been discussed. The second 
and third are discussed below. 

For the post-graduate degrees of Master of Science 
Agriculture and Master of Veterinary Science, 100 percent 
of the students received some form of financial assistance. 
This was also the case for Village Level Workers enrolled in 
the Bachelor of Science Agriculture program. In 
1960-1961, 28.6 percent of the three year Bachelor of 
Science Agriculture students received some form of finan
cial assistance by the time they graduated. Of the 
1960-1961 students in the Bachelor of Veterinary Science 
program, 25.8 percent received some form of financial 
assistance during their four years at the university. By the 
end of the decade financial assistance for these two degree 
categories increased to 45.5 percent and 53.5, respectively. 
Similar increases occurred in the Bachelor of Science 
Agricultural Engineering program. Of the class of engineer
ing students admitted in 1962-1963, 33.9 percent received 
some form of aid during their four yeats. For the class 
admitted in 1966, 47.5 percent secured financial assistance 
while at the university. 

Concurrently with an increase in the proportion of 

students receiving financial assistance, there was an in

crease in aid per recipient with the most rapid growth 

occurring for Bachelors of Science Agriculture. An average 

student in 1960-1961 received Rs. 30 per year in scholastic 
assistance. This rose to Rs. 270 in 1969-1970. The average 
per student financial assistance for the Bachelor of 

Veterinary Science in 1960-1961 was Rs. 79 per year. This 

grew to Rs. 249 by 1969-1970. Furthermore, the average 
amount of financial assistance more than doubled for both 

the Master of Science Agriculture and the Master of 

Veterinary Science during the 1960's. 
The average amounts of financial assistance per student 

for the 1960's by year of enrollment and degree are givea
in the 5. Thear first a er of ien 

in Table 5. The average first year Bachelor of Science 
Agriculture student (non-V.L.W.) received Rs. 126, the 
Bachelor of Science Agriculture (V.L.W.) Rs. 1223, the 
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Table 5. Average Annual Private Direct Costs by Degree Program and Year of Enrollment 
for the 1960's (Amounts in Rupees)' 

Degree Program Enrolled in 

Year Item B. Sc. Ag. B. Sc. Ag. B. Vet. B. Sc. Ag. M. Sc. M. Vet. 
Enrolled of (V.L.W.) (Non-V.L.W.) Sc. Eng. &Tech. Ag. Sc. 

cost Rs. Rs. Rs. Rs. Rs. Rs. 

First Tuition 256 279 284 273 555 532 
Hostel & 

food 467 481 428 457 914 860 
Books 59 59 63 110 78 131
 
Sub-total 
 782 819 775 840 1547 1523
 

Scholar
ship 
 -1223 -126 -161 -335 -1253 -1444 

Cost of 
living at 
home - 446 -446 -446 -446 - 446 - 446 

TOTAL
 
Direct cost - 887 +247 +168 + 59 - 152 - 367 

Second Tuition 236 238 223 212 578 592 
Hostel & 

food 
 601 563 498 485 1376 1098
 
Books 51 51 58 
 113 67 205
 
Sub-total 888 852 779 810 2021 1895 
Scholar

ship -1223 -155 -174 -341 -1519 -1573
 
Cost of 

living at 
home - 457 -457 -457 -457 - 457 - 457 

TOTAL
 
Direct cost - 792 +240 +148 + 12 + 45 - 135 

1A positive total represents a net outflow of expenditure by the student. A negative total implies the student received in subsidy an amount 
greater than his expenditure. 

Bachelor of Veterinary Science Rs. 161, the Bachelor of assumed Village Level Workers spent an amount corn-
Science Agricultural Engineering and Technology Rs. 335, 
the Master of Science Agriculture Rs. 1253, and the Master 
of Veterinary Science Rs. 1444. 

Average per student expenditures on books and sta-
tioliery were estimated from the 10 percent random 
sample of students expecting to finish their degree 
requirements in July 1971. It was assumed that their 
expenditures were representative of the decade. The 
average student in the Bachelor of Science Agriculture 
program spent Rs. 59 the first year for books. For the 
other degree programs the averages were Rs. 63 for the 
Bachelor of Veterinary Science, Rs. 110 for the Bachelor 
of Science Agricultural Engineering and Technology, Rs. 
78 for the Master of Science Agriculture, and Rs. 131 for 
the Master of Veterinary Science. Furthermore, it was 

parable to a regular agricultural undergraduate. 
Ther,- is little empirical data on average book expendi

tures at the college level in India. Blaug has estimated that 
on an average an undergraduate in arts and sience spends 
Rs. 150, an engineering student Rs. 200, and a post
graduate student Rs. 250. 9 If these represent reasonable 
approximations, it appears that a student at P3ntnagar 
spends less on books than the average college student in 
India. There are three reasons for believing this may indeed 
be correct. First, the university has an excellent campus 
library facility. In 1969-1970, the total book collection 
was 85,425 volumes. 1 0 Of the 1,621 students enrolled in 

9Blaug, op. cit.. pp. 197-198.
 
10 U.P. Agricultural University, Academic Plan, p. 57.
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Table 5. Continued 

Item B. Sc. Ag. B. Sc. Ag. 
Yed of (V.L.W.) (Non-V.L.W.) 
Enrolled cost Rts. Rs. 

Third 	 Tuition 254 
Hostel & 

food 645 
Books 50 
Sub-total 949 

Scholar
ship -154 

Cost of 
living at 
home 	 -469 

TOTAL 
Direct cost +326 

Fourth 	 Tuition 
Hostel & 

food 
Books 
Sub-total 

Scholarship 
Cost of 

living at 
home 

TOTAL 
Direct cost 

the university, 1,305 were members of the library. The 
averag,, circulation per member during this same year was 
20.4 books, indicating an active use of library facilities, 
Second, the library maintains a stock of prescribed 
textbooks available to students on a rental basis. An 
average of 2.6 textbooks per enrolled student was rented 
dtiring 1969-1970.11 Third, under a subsidized textbook 
scheme students have the option of purchasing textbooks 
from the library at fifty percent of cost. 

The average payment for food and hostel in 1960-1961 
for both the Bachelor of Science Agriculture and the 
Bachelor of Veterinary Science was Rs. 389 per year. By 
1966-1967, these payments had increased to Rs. 494 and 
Rs. 417, respectively. Similar increases during this period 
were noted for other degree programs. 

Durig the period 1960-1961 to 1966-1967 hostel rates 
remained unchanged. In 1967-1968 and 1968-1969 hostel 

11Ibid.,p. 58. 

Degree Program Enrolled in 
B. Vet. B. Sc. Ag. M.Sc. M. Vet.
 

Sc. Eng. &Tech. Ag. Sc.
 
Rs. Rs. Rs. Rs.
 

233 210 

666 594
 
58 110
 

957 923
 

-180 -351 

-469 -469 

+308 +103 

246 250 

792 797
 
111 89
 

1149 1136
 

-166 -324 

-482 -482 

+501 +330 

charges were increased, the largest increases occurring for 
single room occupancy. However, the largest component 
of the food and hostel payments was food. A dramatic 
increase in food and hostel exp'nditures occurred duririg 
1967-1968 with the adoption of the three-meal cafeteria 
system. Prior to this change, the majority of the hostels 
were on a two-meal system in which students dined in a 
common mess arrangement. Food was cooked and con
sumed in bulk, thus affording some economies of scale. 
With the introduction of the three-meal cafeteria y..cm, 
students were given a greater choice in menu. Greater 
selection and variety of food available meant a reduction 
in the economies of scale associated with the old system. 
For example, the average expenditure on food and hostel 
for the Bachelor of Science Agriculture was Rs. 494 in 
1966-1967, for the Bachelor of Veterinary Science Rs. 
417, for the Bachelor of Science Agricultural Engineering 
and Technology Rs. 509, for the Master of Science 
Agriculture Rs. 702, and for the Master of Veterinary 
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Science Rs. 751. In 1967-1968 the respective amounts 
were Rs. 798, Rs. 868, Rs. 810, Rs. 1055, and Rs. 870. 
Even allowing for price changes, the rise in food and hostel 
charges represented a substantial increase in cost. 12  

The average expenditures on food and hostel 'or the 
1960's by year enrolled and degree are given in Table 5. 
The first year average for the Bachelor of Science 
(Non-V.L.W.) was Rs. 481, for the Bachelor of Science 
Agriculture (V.L.W.) Rs. 467, for the Bachelor of Veter-
inary Science Rs. 428, for the Bachelor of Science 
Agricultural Engineering and Technology Rs. 457, for the 
Master of Science Agriculture Rs. 914, and for the Master 
of Veterinary Science Rs. 860. 

The only payment for food and hostel which is a 
relevant educational cost is that over and above the one 
incurred in the next best alternative, either remaining at 
home or working. To estimate the net expenditure for 
food and hostel, it was necessary to compute an expeni-
ture which would have been incurred had the student not 
enrolled at the university. Using National Sample Survey 
data from the 13th, 16th, and 18th Rounds, it was 
possible to approximate the at homecexpenditure. 13 The 
N.S.S. presents information on the per capita monthly 
expenditure on food by consumer expenditure class for 
the state of Uttar Pradesh. Based on the family earnings 
derived from the 10 percent random sample of graduating 
seniors, it was possible to assign students to an N.S.S. 
expenditure class. Students fell in the highest expenditure 
class used by the N.S.S. For each year between those 
reported in the National Sample Survey and the period 
after 1964, per capita monthly food expenditures were 
calculated through interpolation and extrapolation of 
trends in average per capita expenditure and the propor-
tion spent on food. Assuming an average student remained 
at the university for ten months during the year, the 
average annual at home food costs were estimated to be Rs. 446 the first year, Rs. 457 the second, Rs. 469 the 
third, and Rs. 482 the fourth, 

Until 1966-1967 there was little discrepancy between 
theicl 1966uden7teedaitle fodirancyhoteen

the actual student expenditures oni food and hostel and 
the at home approximations. With the introduction of a 
cafeteria system a marked increase in the cost of living at 
the university occurred. 

12The full increase in cost is not due solely to the change from com-
mon mess to cafeteria arrangements. The official university ac-
counts record three meals in 1967-1968 whereas previously only 
two were recorded. 

1 3 Cabinet Secretariat, Government of India, "Tables with Notes on 
Consumer Expenditures," National Sample Survey, 13th Round 
Sept. 1957-1958, Delhi: Manager of Publications, 1962; Cabinet 
Secretariat, Government of India, National Sample Survey, 16th 
Round, July 1960-1962, Delhi: Manager of Publications, 1965; 
Cabinet Secretariat, Government of India, National Sample 
Survey, 18th Round, February 1963-January 1964, Delhi: Man-
ager of Publications, 1968. 

B. 	 Social Costs 
The university performs functions in the areas of 

research, extension and teaching. Although complemen
tarities no doubt exist among these functional areas, it is 
assumed for simplicity and convenience that they do not. 
To partition these joint costs to teaching, it was decided to 
rely on the proportion of the staff's time in teaching and 
related activities such as paper grading, class preparation, 
and student counselling as a proxy. Using the Programme 
Directory for the Third Trimester 1970-1971, the propor
tion of the staff's time in teaching was 29.0 percent for the 
College o'f Agriculture, 36.7 percent for the College of 
Veterinary Science, and 43.3 percent for the College of 
Technology. With the expansion of both research and 
extension during the decade, it was assumed (1) in 1960 
approximately 80 percent of the staff's time was devoted 
to teaching and (2) this proportion declined to the levels 
observed in 1970-1971.14 These amounts are utilized as 
weights to allocate the university's recurring and non
recurring exp,:nditure to teaching. 

The annual recurring expenditure per student and the 
annual rent per student for the university's fixed capital 
investment were computed from official university records 
made available by the Comptroller. First, the ,rinual 
expenditures for staff and contingencies were assumed the 
expendites o f dc ontingeniere S sued themajor items of recurring expenditure. Second, the perstudent rent on the fixed capital investment was calculated 
by summing the university's investment in its physical 
plant for the 1960's, depreciating these t sing a straightline 
method over sixty years, and dividing oy the number of 
students enrolled in each period. The verage per student 
stdentenrle in a .T eCorae R he e d 
capital cost for the 1960's was Rs. 124 in the College of 
Agriculture, Rs. 112 in the College of Veterinary Science, 
a .
 
6).
 For the recurring budget an annual per student expendi
ture was calculated for each 
 year in the 1960's. In the 
university's draft budget for 1970-1971, expenditures and 
revenue sources were given for the period 1966-1967 to1970-1971 (estimated). Expenditures were divided among 
the various colleges and the administration complex. Thre. 
main categories of expenditures are employed in de:er
mining the annual recurring expenditures: (1) expenditures 

on officers, (2) expenditures on establishment, and (3) 
expenditures on contingencies. These categories cover the 
cost of staff and non-durable materials, the main com
portents of the recurring budget. 

14 A sensitivity test was employed using two additional assumptions 
regarding the allocation of the budget according to the time 
devoted to teaching. The additional assumptions were (I) the 
proportion of the staff's time in teaching remained constant at the 
1970-1971 level over the decade and (2) the allocating of the full 
cost to teaching. The former assumption and those actuaily used, 
result in similar estimates of the internal rate of return. Only the 
use of the latter results in a substantial decrease in the return. 
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Table 6. Average Annual Depreciation and Recurring Cost Per Student
 

Enrolled from 1960 to 1970 if Only a Portion of the Full Cost of the
 

University's Operation is Awarded to Teaching (Assunwption 2)*
 

Per Student Cost in the College of 

Expenditure 
Item 

Depreciation plus 
maintenance 

a. 	College complex 
b. 	Administration 

co ,nplex including 
library 

c. Hostel facilities 

Sub-total 

Annual recurring 
expenditures 

a. 	College 
expenditures 

b. 	Administration 
expenditures 
including library 

Sub-total 

Total Cost 

Agriculture Veterinary Technology
 
Medicine
 

124 112 139 

43 43 43 

220 220 220 

387 375 402 

483 538 1,058 

445 445 445 

928 983 1,503 

Rs. 1,315 Rs. 1,358 Rs. 1,905 

*The costs were allocated to teaching by assuming that in 1960-1961 eighty percent of the 

staff time was devoted to teaching and this proportion declined uniformly to the follow-ng 
levels: 

a. 	 f.allege of Agriculture 
b. 	College of Veterinary Science 
c. 	 Pant College of Technology 
d. 	 Administration, library, and 

hostel facilities 

29.00% 
36.70% 
43.27% 

100.00% 

Based on Programme Directory for the Third Trimester 1970-1971. 

For the costs of the administrative complex including 
library and hostels, it was decided to allocate them 
completely as instructional costs. This is justified if one 
.L-cepts the following reasons as valid. First, in the absence 
of a -roxy such as the proportion of time devoted to 

teaching, there was no satisfactory means to segregate 
costs. Secon,1, the administrative and hostel complexes are 
by in large ad; mncts to the university's teaching activities. 
The estimated fixed capital cost per student for the 
administrative complex was Rs. 43 and for hostels Rs. 220 
over the 1960's.15 

The 	annual average recurring expenditure per student 

1 5Student hostel charges covered less than half the actual imputed 
annual rent. 

for the College of Agriculture was Rs. 483, for the College 
of Veterinary Science Rs. 538, and for the Pant College of 
Technology Rs. 1058. For all colleges, the annual average 
recurring expenditure for the administrative complex was 
Rs. 445. 

The total recurring cost per student for the College of 
Agriculture was Rs. 928, for the College of Veterinary 
Science Rs. 983, and for the Pant College of Technology 
Rs. 1503. The total nonrecurring per student cost for the 
College of Agriculture was Rs. 387, for the College of 
Veterinary Science Rs. 375, and for the Pant College of 
Technology Rs. 402. For all colleges the largest cost 
component is the recurring expenditure. In addition the 

most expensive program at the university is the engineering 
college. 
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The Education Commission 1964-1966 estimated the 
per student expenditure in agricultural colleges for 
1961-1962 at Rs. 1,136 and for engineering and tech-
nology colleges Rs. 1,164.16 Since the commission's 
estimates fail to proportion costs, the relevant comparative 
figures would be the per student costs at Pantnagar 
without attempting to differentiate among teaching, re-
search, and exiension. Therefore, if the full costs of the 
university's operation are assigned as instructional expendi-
tures, it costs Rs. 1,631 to educate a student in the College 
of Agriculture, Rs. 1,538 in the College of Veterinary 
Science, and Rs. 2,582 in the College of Technology. Thus, 
compared to an all India average the costs at Pantnagar 
vary from approximately 1.5 to 2.0 times as much. 

In a study of Sardar Patel University in 1964-1965, 
Amin and Pathak calculated per student institutional costs 
for the faculties of agriculture and engineering. Their 
estimates include expenditures for educational purposes 
and a value of current fixed assets. Their computed per 
student institutional costs are Rs. 824 for agriculture and 
Rs. 1,334 for engineering. 1 7 

Based on these two estimates, Partnagar spends a 
greater amount per student than an average agricultural or 
technical college in India. In addition, the comparison with 
Sardar Patel suggests that the programs in the agricultural 
university cost considerably more than those in traditional 
universities. 

Between 1967-1968 and 1970-1971 the proportion of 
the university's revenue obtained from student fees rareed 
from 5.9 percent in 1967-1968 to a low of 3.8 zcrcent in 

1968-1969. The proportion of university revenue coming 

from student payments is insignificant compared to other 

sources and has remained fairly constant. On the other 

hand, growth has occurred in the proportion covered by 

the university's farming operation which coincides with a 

decrease in the share derived from both central and 
 the 

state governments. Approximately 80 percent of the 

university's income is generated from farm profits with 12 

percent coming from governmental sources. By coimpari-
son, the average agricultural college in 1961-1962 received 
82 percent of its rvenue from governmental sources and 
11.6 percent from student fees. 18 

C. Foregone Earnings 
Ideally, foregone earnings should be obtained from a 

cohort similar to the one studied controlling for socio-
economic and ability characteristics. Normally, such data 

1 6 Ministry of Education and Youth Services, Government of India, 
Report of the Education Commission 1964-1966, Supplementary
Volume 11, Delhi: Ministry of Publications, 1970, pp. 56-67. 

1 7R. K. Amin and Mahesh Pathak, "Costs of Education in Certain 
Faculties of Sardar Patel University," Artha-Vikas, vol. 3, no. 2,
July 1967, pp. 23-41. 

8 Report of the EducationCommission 1964-1966, p. 56. 
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is absent leaving the researcher with a rough approxi
mation. In this case, it was impossible given the constraints 
of time and resources to estimate the actuaL foregone 
earnings for most of the undergraduates from G.B. Pant 
University of Agriculture and Technology. The exceptions 
were the foregone earnings ci graduates in the special two 
year agricultural degree for Village Level Workers, the 
Master of Science Agriculture, and the Master of Veter
inary Science. Fortunately, a sufficient number of 
V.L.W.'s listed their earnings prior to coming to the 
University making it possible to compare pre- and post
ur.iversity earnings. Based on this comparison, it was 
ascertained that V.L.W.'s after leaving the university and 
prior to promotions earned salaries at their pre-university 
grade and scale. Increases in earnings resulted from the 
promotional opportunities which university training 
opened to V.L.W.'s. This allowed the estimation of an 
alternative stream of earnings for the cohort of V.L.W.'s 
and hence controls for socio-economic and ability charac
teristics. 

For the post-graduate degrees in agriculture and veteri
nary science, the earnings at the bachelor's level served as a 
measure of foregone earnings. Since in both the V.L.W.'s 
and post-gradua!es' cases, the same or shmilar cohorts are 
employed in the computation of fo'egone earnings, the 
full differential in earnings may be attributed to their 
additional investments in education rather than assigning a 
portion of the increase to differences in socio-economic 
ability characteiistics. 

For undergraduates in agriculture, veterinary science, 
and agricultural engineering, it was necessary to seek a 
measure of foregone earnings from a secondary source. 
Since undergraduates at the university are generally ad
mitted at completion of their Intermediate Science pro
gram (12 years of schooling in Uttar Pradesh), the 
appropriate opportunity cost would be the average earn
ings of intermediates. The only recent source of earnings
for intermediates which could be located was for those 
employed in various factories studied by David Oven in 
1966.19 Since these are firm specific, they are not suitable 
for a generalized estimation of foregone earnings. For this 
reason, it was decided to rely on the earnings of 
matriculates in the Urban Income Survey 1960 adjusting 
for the full change in the price level between 1960 and 
1970.20 The Reserve Bank of India's Consumer Price 
Index for Urban Non-Manual Workers was utilized. This 
assumes that no real growth or decline has occurred in the 
earnings of 'matriculates. 

Internal Rate of Return 

The efficiency criterion in this analysis is the internal 

19Blaug, op. cit., pp. 267-269. 
20Ibid., Table 7.1, p. 171. 
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rate of return. 2 1 The internal rate of return is a discount 
rate equating the present value of an income stream, PVB, 
to the present value of a cost stream, PVC. 

PVB = PVC 	 (4) 

Two categories of internal rates of return are calculated 

social and private. The primary distinction between the 
two is that the total resource cost and gross earnings are 
employed in the social return; whereas for the private, 
only those costs born by and benefits accuring to the 

individual ar- relevant. The social and private internal ratss 
of return must be narrowly interrupted as a monetarl 
return to an investment in education since neither ac-
counts for psychic benefits and costs. 

The equation for estimation of the social internal rate of 
return may be expressed as: 

n ((Bi) (-Ao) - SCi) L ,.. (5)
0= Ei 

i=1 (1 + SR)l 
SR= base year 

in which: 

=
Bi Net differential ingross earnings inthe i-th 

year resulting from additional schooling, 

Ao = 	 Effect of norchool factors such as ability 
and socio-economic background expressed 
as a proportion, 

SCi = Total resource cost incurred in the i-th year, 
i TGounden's 

L = The probability of living from the base year 
of the investment, 0, to the i-th year and, 

SR = 	 The social internal rate of return. 

The private internal rate of return "sexpressed as: 

n 

E -A'ri) (Bi) (1-Ag)-PCi) Li n (6)i=1,....


i= (1 + PR)l 0 = base year 

2 1"Internal rates of return are widely used in human capital 
calculations, but net present values are generally preferable to 
internal rates of return for making investment decisions. Assets 
cannot be compared using internal rates of return unless they
happen 	 to have eactly the same length of life. What is better 

an asset which has an internal rate of return of 10 percent for 10 
years or an asset which has an internal rate of return of five per-
cent for 30 years? The rate of return ishigher for the first project, 
but the total return is higher for the second project. The answer to 
the questson obviously depends on what alternative uses could be 
found for the funds in the last 20 years of the 30 year period." 
Lester Thurow, Investment in Human Capital, Belmont, Cal-
ifornia: Wadsworth Publishing Co., 1970, V 26. The investments 
studied in this paper, by inlarge, cover the same time peiod. The 
exception is the V.L.W. program. Since the majoity of studies 
use the internal rate of return, it is employed here for purposes of 
comparison. 
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in which: 
ATi= Marginal tax rate appli-able to the net 

earnings differential, Bi,• It
 

PCi = 	 Total cost incurred by the individual in 

making the educational investment, and 

PR = 	 The private internal rate of return. 
i
 

The source of the mortality adjustment, Lo,was the life 
survivorship table for India in the UNO's Demographic 
Yearbook 1966. This table resembled the model life table 
of the UNO's Age and Sex Patterns of Mortality: Model 
Life Tables for Underdeveloped Countries, for a popula
tion with a life expectancy of 40 years. This over-estimates 
the incidence of age specific mortality for Pantnagar 
graduates for two reasons. First, if mortality is inversely 
related to income and given that college students in India 
come from higher income classes, lower class specific 
mortality than the all-India average would be expected.
Second, the UNO's estimated life expectancy in South 

Asia (including Nepal, India, Pakistan, and Bangladesh)
for the period 1965-1970 was 48 years. Therefore, the 

Demographic Yearbook's 1966 estimate based on 1961 
and 1951 census data fails to account for more recent 
changes in life expectancy. 2 2 

The ability [actor, Ao, was assumed to be .40. Forty 

percent of the observed differential in earnings was related 
to non-school characteristics and 60 percent to schooling 
characteristics. The use of this adjustment factor, although 
arbitrary, conforms to Blaug's use of .35 and .50 as well as 

.50.23 
No adjustment for non-school factors was made for (1) 

Village Level Workers and (2) the post-graduate degrees of 

Master of Science Agriculture and Master of Veterinary 
Science over their respective bachelor's degrees. 

The convention is to treat net earnings as a measure of 
the private benefit and gross earnings as the social benefit. 
Since investment in additional schooling involves a mar
ginal gain in earnings, the increment in earnings should be
taxed at the appropriate marginal tax rate to determine the 

private benefit. However, lack of marginal tax tables for 
India necessitated the use of average tax rates. 2 4 

22 1ncreasing the life expectancy from 40 to 48 years has little effect 
on the computed rates of return. The effect of an increase inlife 
expectancy alters the probability of living an additional 20 or
 

eea rs he praiity o an adonal 20 ormore years more significantly than 20 years or less. The most 
relevant period for the computation of the internal rate of return 
is the first ten to fifteen years of the investment period. 

23Mark Blaug, et al., op. cit.; and A. M. Nalla Gounden, "Invest
ment in Education in India," Journalof Human Resources, vol. 
11, no. 3, Summer 1967, pp. 347-358. 

24 "Classification of the Tax Payable by Assessee's for the Year 
Ended the 31st March 1967, According to Ranges of Total 
Income Assessed and Class of Assessees, All India (New Series)," 
Central Statistical Organization, Department of Statistics, Cabinet 
Secretariat, Government of India, Statistical Abstract of India 
1969, New Delhi, 1970, Table 182, pp. 541-542. 



A. Social Rates of Return 

The estimated social internal rates of return are pre-
sented in Table 7. 

Foc the graduate Village Level Worker, two relevant 
pairs of social rates of return are computed. The first one 
assumes no delay in promotion.2 5 This rate of return is 
compared with the return of the regular Bachelor of 
Science Agriculture employed in state government. The 
second one assumes that the real measure of the social 

2 5 Village Level Workers realized the benefits of university training 
through promotion. Therefore, a long delay between graduation 
and promotion results in a net loss in social b- efit measured by
earned income. The average promotional dei. during the 1960's 
was 19.4 months. During this period the benefit to society from 
university trained Village Level Workers is not reflected in the 
earnings profile. For this reason, the earnings profile is computed 
assuming no promotional delay. 

benefit from investments in Village Level Workers is the 
earnings of regular three year agriculture graduates. The 
support for the latter assumption is threefold: first, the 
similarity in university training programs; second, the 
significantly higher grade point average for Village Level 
Workers while at the univcrsity, 2 6 and; third, the experi
ence of three percent of the Village Level Workers who 
elected not to return to their posts in state government. 

In the first case, the average social internal rate of returnfor the Village Level Worker is 3.3 percent compared to 9.9 
percent for the regular agricultural undergraduate employed in state government service. In the second case, the 
social rate of return to the Village Level Worker is 13.5 

26The V.L.W.'s average overall grade point average was 3.7525 out 
of a possible 5.000 compared with an average of 3.4826 for the 
regular agricultural undergraduate. Their difference was signifi
cant at a level of .001. 

Table 7. Social Rates of Return for Graduates from G. B. Pant University of
 
Agriculture and Technology by Degree Categoxy and Area of Employment
 

Degree Category 

1. Graduate Village Level
 
Workers
 
a. 	With Average Delay in 

Promotion 
b. No Delay in Promotion 
c. 	Using Profile of 

B. Sc. Ag. 
2. Over Matriculation* 

a. 	B. Sc. Ag. 
b. B. Vet. Sc. 
c. 	B. Sc. Ag. Eng. & 


Tech.
 
d. M. Sc. Ag. 
e. 	M. Vet. Sc. 

3. Over Average Earnings 
Respective Bachelor's Degree 
a. M. Sc. Ag. 
b. M. Vet. Sc. 

4. Over Earnings of Bachelor 
Degree Holders Employed in 
Same Category 
a. 	M. Sc. Ag. 
b. M. Vet. Sc. 

lEarnings profile was lower than respective profile at the Bachelor's level.

2Estimated return was less than minus 10 percent.

3 Too few observations to calculate the earnings profile.
 
*UrbanIncome Survey 1960 

19 

Earnings Profile of Graduates Fmployed in 
Average University Research, G.O.I. Corporation 
Earnings Extension, and/or or Research 

Teaching Institution 

2.7% 

8.3% 
13.5% 

10.3% 8.0% 7.9% 
4.5% 18% 3.9% 
8.2% 10.2% 8.9% 

7.5% 4.1% 11.1% 

8.9% 9.1% 7.0% 


6.2% 0.01 16.6% 
17.8% 20.1% 13.3% 

0.02 20.0% 
22.4% 13.9% 

State Farming and 
Government Private Business 

9.9% 16.8% 
4.7% 5.8% 
6.1% 9.3% 

0.9% 17.7% 
0.03 0.03 

0.01 34.3% 
0.03 0.03 

0.01 25.3% 
0.03 0.03 



percent compared to an average of 10.3 percent for regular 
agr;ulture undergraduates. 

Given the similarity in tcaining experiences, the higher 
academic performance of V.L.W.'s, and the ability of a few 
V.L.W.'s to compete effectively in the same employment 
market, it is possible to claim that the program is more 
efficient than the regular three year degree. If correct, this 
is attributable to the reduction in the training program of 
one year. The conclusion of this analysis is that the 
program is at least as efficient as the regular undergraduate 
program. The performance of V.L.W.'s suggests, further-
more, the presence of complementarities between work 
experience and learning. In addition, academic perfor-
mance does not appear impaired by the admission of 
individuals who on the average are ten years older than the 
average undergraduate. 

A comparison of social rates of return contained in 
Table 7 reveals that the Bachelor of Science Agriculture is 
the most profitable degree with a return of 10.3 percent. 
The least is the Bachelor of Veterinary Science with a 
return of 4.5 percent. 

The high social rates of return to both the Bachelor of 
Science Agriculture and the Master of Science Agriculture 
are a function of the proportion of graduates employed in 
private business. The return to the Bachelor of Science 
Agriculture graduate in private business is 16.8 percent. 
For the Master of Science Agriculture, the comparable 
returr, is 17.7 percent. 

Low social rates of return are associated with employ- 
'nent in state government. State government employment 
dominated in the case of the Bachelor of Veterinary 
Science. 

Compared to the undergraduate degree in veterinary 
science, the Master of Veterinary Science is a more 
efficient investment. The high social return is a function of 
the employment of Masters of Veterinary Science in 
university research, extension., and/or teaching. However, 
the expansion of employment in these areas is limited and 
inelastic. The potential for improvement in the employ-
ment market for veterinary graduates rests in the growth 
and expansion in private sector demand. 

B. Private Rates of Return 

Private rates of return are presented in Table 8. The 
pattern observed for the social rates of return is repeated 
here. The degrees with the highest private rates of return 
are those with a large proportion of graduates employed in 
the private sector or in Government of India corporations. 

The private rate of return is 121 percent for graduate 
Village Level Workers and comparcs favorably with the 
14.0 percent for Bachelor of Science Agricultural Engi-
neering and Technology and the 8.8 percent for Bachelor 
of Veterinary Science. 

For the Bachelor of Science Agriculture, the return is 
16.2 percent and is related to the proportion of graduates 
finding employment in private business. The return for 

agricultural graduates in private business is 24.8 percnt. 
On the other hand, the return is 15.7 percent in state 
government (note similarity with V.L.W.'s), 13.2 percent 
in university research, extension, and/or teaching, and 13.1 
percent in Government of India corporations or research 
institutions. 

There is an interesting and marked contrast between the 
experience of the Bachelor of Science Agriculture and the 
Master of Science Agriculture vis-a-vis employment in 
G.O.I. corporations or research institutions and state 
government. Whcreas the return to undergraduates in 
agriculture is only 13.1 percent in Government of India 
corporations or research institutions the return to post
graduates is 16.4 percent over matriculation; and 23.4 
percent over the average earnings of agricultural under
graduates. On the other hand, the private returns to 
undergraduates in state government is 15.7 percent where
as it is only 4.5 percent for Masters of Science Agriculture. 
In fact the earnings profiles are for all practical purposes 
identical (see Table 4A and 4B). No gain in earnings over 
undergraduates can be anticipated by post-graduates find
ing employment in state government. 

Comparison With Other Studies 

Using the average earnings for Bachelors of Arts, 
Bachelors of Science, and Bachelors of Commerce derived 
from the Urban Income Survey 1960, Blaug and his 
colleagues at the London School of Economics estimated 
the average private rate of return over matriculation to be 
8.7 percent. 2 7 The returns to Pantnagar graduates are 
significantly greater than this. The average private rates of 
return are 13.3 percent for Village Level Workers, 16.2 
percent for Bachelors of Science Agriculture, and 14.0 
percent for Bachelors of Science Agricultural Engineering 
and Technology. Only in the case of Bachelors of 
Veterinary Science is the Blaug estimate approximated. 

Comparing the private rates of return for graduates em
ployed in different industry groups, Blaug obtained a re
turn of 7.5 percent in the fertilizer industry for Bachelor 
of Arts, Bachelor of Science, and Bachelor of Commerce 
over matriculates. The private return was 5.9 percent in 
the electrical factory, 7.5 percent in the machine tool 

factory, and 8.9 percent in the consumer goods factory. 
On the other hand, there is an increase in the returns to 

Pantnagar graduates employed in private business. This 
indicates that employers differentiate among graduates. It 
may be hypothesized that to attract ordinary arts and 
science graduates, employers need not pay a premium in 
the form of higher wages. However, private industry is 
willing to pay Pantnagar graduates substantially higher 
earnings. It is concluded that private industry in India 
differentiates among the type and quality of degrees. 

Using Urban Income Survey data, Blaug computed a 

27 BIaug, et aL, op. cit., pp. 218-219 and 223-224. 
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Table 8. Private Rates of Return for Graduates from G. B. Pant University of
 
Agriculture and Technology by Degree Category and Area of Employment
 

Earnings Profile of Giaduates Employed in 
Degree Category Average University Research, G.O.I. Corporation State Farming and

Earnings Extension, and/or or Research Government Private 3usiness 
Teaching 

1. Graduate Village Level 
Workers 
a. With Average Delay in 12.1% 

Promotion 
b. No Delay in Promotion 13.3% 

2. Over Matriculation* 
a. B. Sc. Ag. 16.2% 13.2% 
b. B. Vet. Sc. 8.8% 5.4% 
c. B. Sc. Ag. Eng. & 14.0% 16.2% 

Tech. 
d. M. Sc. Ag. 12.5% 8.4% 
e. M. Vet. Sc. 13.1% 14.2% 

3. Over Average Earnings 
Respective Bachelor's 

a. M. Sc. Ag. 11.3% 0.01 
b. M. Vet. Sc. 22.5% 25.4% 

4. Over Earnings of Bachelor 
Degree Holders Employed 
in Same Category 
"v M. Sc. Ag. 0.02 
b. M. Vet. Sc. 29.1% 

1Eanings profile was lower than respective profile at the Bachelor's level.

2Estimated return was less than minus 10 percent.

3Too few observations to calculate the earnings profile.
 
*Urban Income Survey 1960 

private rate of return of 13.5 percent for an average
engineering graduate over matriculation. In the fertilizer 
industry the return was 11.4 percent, in the electrical 
factory 12.9 percent, and in the machine tools factory 
11.2 percent. The average engineering graduate from 
Pantnagar has a private rate of return of 14.0 percent with 
the highest return of 16.2 percent in university research, 
extension, and/or teaching. The Blaug estimates excluded 
graduates from the Indian Institutes of Technology. This 
suggests that, by and large, Pantnagar engineering graduates 
earned a return on their investment comparable to the 
all-India average, but probably lower than the one for 
graduates from the Indian Institutes of Technology. 

Blaug estimated the social rate of return for the three 
classes of undergraduate degrees (B.A., B.Sc., and B. Com.) 
as 7.4 percent using the Urban Income Survey, 6.8 percent
in the fertilizer factory, 5.2 percent in the heavy electrical 
goods factory, 7.0 percent in the machine tools factory, 

Institution 

13.1% 
8.0% 

14.7% 

15.7% 
9.0% 

11.1% 

24.8% 
10.5% 
15.1% 

16.4% 
10.7% 

4.5% 
0.03 

24.6% 
0.03 

23.4% 
16.9% 

0.01 
0.03 

46.0% 
0.03 

28.7% 
17.8% 

0.01 
0.03 

31.6% 
0.03 

and 8.7 percent in the consumer products factory. Among
Pantnagar undergraduates, higher social rates of return are 
obtained for the Bachelor of Science Agriculture, the 
Village Level Worker graduate, and the Bachelor of Science 
Agricultural Engineering and Technology. 

Using the earnings of engineers from the Urban Income 
Survey 1960, Blaug estimated an average social rate of 
return of 10.8 percent. This contrasts with the Pa.tnagar 
average of 8.2 percent. The lower social return at 
Pantnagar for engineering undergraduates is a function of 
higher costs. 

Blaug computed a social rate of return of 15.1 percent 
for the Master of Science over the Bachelor of Science in 
the fertilizer industry and 7.1 percent for the Master of 
Arts and Master of Science over the Bachelor of Arts 
employed in the heavy electrical goods industry. The 
Pantnagar social rates of return are 6.2 percent for Master 
of Science Agriculture over Bachelor of Science Agricul
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ture and 17.8 percent for Master of Veterinary Science 
over Bachelor of Veterinary Science. 

Samuel Paul in a study of graduates from the two year 
diploma course offered by the Indian Institute of Manage-
ment at Ahmedabad estimated a social rate of return of 
27.5 percent assuming the effective period for benefits is 
thirty years and 26.0 percent if fourteen years.2 8 The 
Ahmedabad diploma in management education is post-
bachelor training and comparable to a masters. The social 
returns for Pantnagar graduates are 6.2 percent for Master 
of Science Agriculture and 17.8 percent for the Master of 
Veterinary Science. This indicates a lower return on post-
graduate education at Pantnagar than at the Indian 
Institute of Management at Ahmedabad. However, 
Ahmedabad graduates are employed primarily in large 
corporations both in the private and public sectors. If the 
comparison is restricted to the Master of Science Agri-
culture graduates employed in private business and Gov-
ernment of India corporations, the social rates of return 
are 34.3 percent and 16.6 percent, respectively. Therefore, 
the lower average return to the Master of Science 
Agriculture is related to the proportion of graduates who 
are employed in state government and university research, 
extension, and/or teaching. 

Equity 

From the 10 percent random sample of Pantnagar 

seniors expected to complete their degree requirements in 
1971,pental mnthr derninsrees-tocometeJulyJuly 1971, parental aveiage monthly earnings were es-

of the urbantimated at Rs. 823. Only four percent 
households and 0.9 percent of the rural households in 

India earned more than Rs. 500. The vast majority, 80.3
perentofan he906 prcet o rualearedrba thpercent of the urban and 90.6 percent of the rural, earned 

less than Rs. 200 per month. 2 9 Among students inter-
Jue 171,40 prcet cmeviewdi a Patnaar rom 

viewed at Pantnagar in June 1971, 40 percent came from 
farming families with a median farm size of 30 acres.Th 
compares with an all-Indian average of roughly 5 acres.3 t 
Terefoeis coludedmtatthe averagenedent at 

Pantnagar comes from the upper one percent of rural 
households and the upper five percent of urban households. 

Radhudkar's study of Village Level Workers estimates 

that the majority come from families owning between 10 
and 15 acres of land. 3 1 Approximately 10 percent ofTech
landholders in India own more than 10 acres.3 n t. 

2 8Samuel Paul, "An Application of Cost-Benefit Analysis to 
Management Education," Journal of Political Economy, vol. 80, 
no. 2. March/April 1972, pp. 328-346. 

29Mark Blaug, et al., op. cit., p. 131. 
3 0 B. S. Minhas, "Rural Poverty, Land Redistribution and Develop-

ment Strategy," Indian Economic Review, April 1970, pp. 
97-128.

"1Wasudeo B. Radhudkar, "MheRelationship of Certain Factorsto 

the Success of Village Level Workers," Rural Sociology, vol. 27, 
no. 4, December 1972, pp. 418-427. 

3 2Minhas, op. cit. 

The Village Level Worker program draws individuals to 
the university from a lower socio-economic stratum 
than the one from which regular students come. Although 
Village Level Workers by no means reFresent the lowest 
rural income class, their inclusion in the university's 
agricultural program is an important step in expanding the 
base of participation in quality higher education in India. 

The Education Commission 1964-1966 presented in
formation on the family backgrounds of students in 
medical, technical, and agricultural colleges.3 3 The corn
mission found that 58 percent of the students at agricul. 
tural colleges come from agricultural families, 27 percent 
from central and state government families, and 12 percent 
from professional and private business families. For Pant
nagar students, the comparable proportions are 40 perc,:nt 
from agricultural families, 37 percent from central and 
state government families, and 23 percer.nt from profes
sional and private business families. In contrast to the 
average agricultural college, Pantnagar has a higher repre
sentation of students from families of central and state 
government employees, the private business, and profes
sionals with a lower proportion coming from agricultural 
families. 

The most significant divergence arises when the month
ly earnings of families are compared. For students 
enrolled in agricultural colleges, 52 percent of their 

families earned less than Rs. 150 per month. Only 4 

percent of the families have earnings of R!, 500 per month 
or above. Among Pantnagar students, 65 percent comefrom families earning Rs. 500 or more. Less than one per
cent earned Rs. 150 per month or less. 

In terms of socio-economic background, students at 

antag sar similarcoose enrod ithenIndan 
Pantnagar are similar to those enrolled in the IndianInstitutes of Technology. The Education Commission 

R eo d c hatl5gyperce E tuntssoh 
Report indicated that 59 percent of the students at the 
I.I.T.'s came from families earnng more than Rs. 500 per 
month and only seven percent fro those earning less than 
Rs. 150 per month. In terms of occupational background of 
parents, the I.I.T.'s drew the majority of their students 
from government service families: 61 percent from govern
ment service, 27 percent from private business or profes

s ervce, 27 percent from rivatusies.pf 
sionals, and fourpercent from agricultural families. 3 4 

nology cater to students from India's upper income strata. 
The Indian Institutes of Technology have a higher propor

tion of students from the families of central and state 
government employees than Pantnagar. By contrast, Pant
nagar attracts more students from the larger landholding 
families in rural India. Both institutes have similar propor
tions of students from professional and private business 
families. 

From the standpoint of equity, Pantnagar caters to a 
higher social class than the average agricultural college in 

3 3Blaug, et aL, op. cit., pp. 132-133. 
34 1bid., p. 132. 
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India and is similar to the Indian Insthutes of Technology. 
This raises a fundamental dilemma. Can an educational 
institution perform its task of supplying qualified and 
trained manpower for economic and social development 
while providing a means te improve the participation of 
the economically disadvantaged? 5 

Given unequal socio-economic characteristics and 
mental capabilities, "equality of educational opportunity" 
implies unequal measures to redress existing inequalities. 
Barriers to "equal educational opportunity" are both 
physical and psychological. Physical barriers arise from the 
limite1I economic resources and corresponding deficiencies 
in educa',ional opportunities. Psychological barriers stem 
from the educational, aspirational, and motivational char-
acteristics of the home and the school 36 

G. B. Pant University of Agriculture and Technology has 
attempted to eliminate physical barriers restricting the 
access of the socially disadvantaged. First, the university 
rcee.,c., 18 percent of its undergraduates seats for membe.-
of scheduled caztes or tribes with annual incomes of Rs. 
5000 or less. Second, the university awards admission 
points to applicants from farming families with less than 
12 acres of land and to students who pass high school from 
rural institutions. Third, liberal scholarships and textbook 
subsidies contribute to an overall reduction in private 
costs. 

Despite its best efforts the university remains dominated 
by the economically and socially advantaged. The univer-
sity may be able to offset some of the physical barriers to 
admission but it can do little to effect change in the 
psychological barriers. More fundamental is the effect of 
these barriers on participation and retention rates at lower 
educational levels. The vast majority of children from low 
income groups in rural India fail to acquire the prerequi-
sites for admission to an institution such as Pantnagar. 
Thus, the pool from which the university draws is smaller 
than is the case for the economically and socially 
advantaged. The program of bringing Village Level Workers 
for the baccalaureate in agriculture is an example of how 
individuals from a lower socio-economic stratum can be 
given higher education without sacrificing the quality of 

3 5This dilemma is certainly far from unique to India. It is the 

underlying theme of the Coleman Report in the United States. 
James S. Coleman, et al., Equality of Educational Opportunity, 
Washington: U.S. Government Printing Office, 1966. 

3 6Torsten Husen, Social Background and Educational Career: 
Research Perspectives on Equality of Educational Opportunity, 
Paris: O.E.C.D., pp. 14-16. 

the academic program. But even in this case, this results in 
the participation of a group not radically different from 
the average student. Such programs are not likely to 
attract the very poor. In addition, this program suggests 
that besides equity grounds for such a policy, there may be 
equally efficient grounds for undertaking these programs. 

Policy Recommendations 
First, the university on the basis of the performance of 

its Village Level Worker program should give serious 
consideration to expansion of this program. 

Second, not only should the program for Village Level 
Workers be expanded, but the university should consider 
utilization of such schemes in other areas. For example, a 
program for women who work in rural areas might be
developed in the College of Home Sric.nces. To coordinate 
the operations of these programs, the university might 
consider the establishment of an Institute for Rural 
Development Edu ation. 

Third, the dominance of state government employment 
for veterinary undergraduates should be the subject of a 
more intensive investigation. Such an investigation should 
addr,-ss itself to the apparent inelastic demand for veteri
nary graduates in the private sector, the development of 
private practices in veterinary medicine, and how such 
practices might be incorporated into state government 
service without creating conflict of interests. 

Fourth, the universities' employment of its graduates in 
reseatch and extension serves as post-graduate training for 
both B.Sc. and M.Sc.'s in agriculture. This point of initial 
short run, practical employment is often a stepping stone 
to G.O.I. Corporations and private business. With an 
increase in the numbers of M.Sc.'s competing for these 
positions, the proportion of undergraduates hired may 
well decrease over time. Therefore, the University may 
well need to consider the provision of alternative forms of 
post-graduate practical training for its agricultural under. 
graduates to maint I' n their access to employment in G.O.I. 
Corporations and private business. 

Fifth, the university through the association of agricul
tural universities and the Indian Council of Agricultural 

Research should encourage similar studies of other agri

cultural universities. This would assist in regional and 

ixth, thenniversitygshuld intae r s 
inSixth, the university should initiate similar studies at 
intervals of three to five years to account for changes in 
the labor market which may have occurred over time. This 
would enable the university to have an ongoing means of 
planning its own academic program. 
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