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Production Functions have been put to diverse
uses in Agriculture ranging from the simple problem
of input-output relations to the relatively more complex
problem of rationality of the peasant farmers Its has
been so pervasive that there has been hardly any
empirical study on Agricultural Production without
fitting a production function, at least of the Cobb-
Douglas form. While the main stream economists
continue to feel strongly that production functions are
useful among other things, for the problems of resource
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allocation among different factors of production both
at micro and macro levels, there are else who feel that
“cross-sectional production functions are bound to be
an unrewarding work” because having marked by cross
disregard for common sense as well as the elementary
principles of statistics, they “suffer from serious
methodological drawbacks™ still the nature of produc-
tion functions is important in economic development
and in determining the extent to which national
products can be increased from given resource stocks.
The magnitude of production co-efficients serve as the
base for determining optimum patterns of international
and/or inter-regional trade.

In this context, an attempt is made to evaluate
production function studies on Indian agriculture. Our
study takes into account the major Food vs. Non-Food
crops in India. Out of the major Food and Non-Food
crops, Rice and Wheat (Food Crops) and groundunt
and cotton (Non-Food crops) have been respectively
selected for our study.

One of the main objectives of this analysis is
to arrive at some judgment about the efficiency of the
prevalent factor proportions in production and hence
suggest the changes in these proportions in the optimal
direction. Specific objectives of the study are :

% Estimate the factor productivities and returns-
to scale, through the production function analysis;

*# Examine the changes in the composition and
growth of Food vs. Non-Food crops at sub-regional level;

* Demonstrate empirically how to measure
seperately the influence of technical and allocative risks
on production, using the Stochostic Frontier Production
Function at sub-regional level.

The Agro-Climatic Regional Planning (ACRP)
approach delinegtes the country into 15 agro-climatic
regions and 73/ sub-regions having a high degree of
commonality. The principles used for the sub-
regionalization related intrinsically with the character
of the agricultural economy, namely, soil type, climate,
temperature & its variations, rainfall and other agro-
meteorological characteristics, water and aquifer
conditions. The demarcated agro-climatic zones were
not considered adequately homogeneous for the purpose
of a detailed operational planning and hence sub-
regionalization was carried out. These 3 sub-zones
describe within the state level agro-climatic and socio-
economic features. The present analysis was carried out
for all selected Food as well as Non-food crops at the
state-sub regional level.

For the choice of an appropriate production
model, four plausible functional relationships relating
production with the inputs (Fertilizer consumption,
HYYV seeds, irrigation) were fitted. Models were Linear,
Cobb-Douglas, Semi-log and Exponential Models. Of
these fitted models, the most commonly used Cobb-
Douglas, Semi-log and Exponential Models accounting
for the variation in out-put was not substantial.
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Analysis was carried out for the major selected
24 sub-regions and the time-series data from 1980-81
to 1992-93 for all selected crops has been the database
for our present study. Secondary data available at Agro-
Climatic Regional Planning Unit (APRU), Planning
Commission unit was used for the analysis at Sub-
regional level.

Crop-wise Major selected Sub-regions are as
follows :

Rice : North Coastal Andhra AP (1) South
Coastal Andhra AP (2) South Telegana AP (5) North
Telegana AP (6) Chhatisgadh Hills MP (6) Southern
Punjab PUN (3) Central Region TN (2) Coastal WB
(3) Rarh & Eastern Plateau WB (4).

Wheat : Southern Punjab PUN (3) Plains HAR
.(2) Arid HAR (3) Eastern Plains UP. (5) South Western
Plains UP (7).

Groundnut : South Coastal Andhra AP (2)
Central Region TN (2) ME Coastal Region TN (3),
North Saurashtra GUJ (6) South Saurasthra GUIJ(7).

Cotton : Middle Gujarat GUJ (3), North
Saurashtra GUJ (6) Northern Dry Region KAR(1).

Major Findings and Conclusions at Sub-regional
level for each crop are given below.

Rice :

+  Andhra Pradesh was found to be the best state
for rice crop as almost all selected sub-regions gave
go,g’)a'—-r tesponse towards the production of rice. Out of
the selected inputs, irrigation facilities show a positive
response in almost all sub-regions indicating a rise in
the production of rice. The contribution of Fertilizer
consumption was found to be negative which indicates
that the use of fertilizers has no significant effect in
increasing the production. Highest production of rice
was found in Southern Punjab PUN (3) while it was
Lowest in Keymore Plataean & Satpura MP (6).
Increasing returns-to-scale was maintained by all the
sub-regions in case of both Food and Non-Food crops
which shows that the proportionate increase in output
is more than the proportionate increase in output is
more than the proportionate increase in inputs.
Wheat :

Haryana was found to be the best state for Wheat
crop. Of the selected inputs, the use of Fertilizers is
maximum in all sub-regions indicating a positive effect
on production of this particular crop. Irrigation
facilities had a negative effect on production in all sub-
regions except for Southern Punjab PUN (3). Thus, it
can be said that the modern techniques of production
have been favourable for this crop. Almost all sub-
regions had the increasing trend for actual as well as
estimated output during the period 1984-85 to 1992-
93, Highest production of wheat was found in Southern
Punjab PUN (3) and lowest in Eastern Plains UP (3)
during the same of factor elasticities was found to be
greater than 1 showing Increasing returns-to-scale
prevailing for this crop. Thus, the production of wheat

crop can be increased by the use of modern techniques
of production. The use of HYV seeds has brought has
brought about rise in the productivity of wheat.
Groundnut :

Andhra Pradesh is the best state for groundnut
crop out of the major groundnut producing states.
While the effect of fertilizer consumption was found
to be positive except for North Region TN (1), the
irrigation facilities also had a positive effect for all sub-
regions except South Coastal Andhra AP (2). Sudden
fall in groundnut was noticed in actual and estimated
output during the year 1987-88 in South Saurashtra
GUIJ (7) which rose and reached its maximum in 1988-
89. Estimated output was much closed to Actual output
in two sub-regions namely South Coastal Andhra AP
(2) and North Region TN (1). Returns to-scale was seen
to be increasing by all selected sub-regions.

Cotton :

Gujarat was found to be the best state for cotton
crop. Out of the inputs chosen, the effect of fertilizer
consumption was found to be positive in almost all sub-
regions while effect of irrigation was positive in all
sub-regions except for Northern Dry region KAR (1).
Thus, the modern techniques of production ( especially
fertilizers) can be used in increasing the production
during the years 1985-86 and 1987-88. Decreasing
trend was observed in sub-regions Northern Dry Region
KAR (1) and North Saurashtra GUJ (6) during the
period 1984-85 to 1992-93.

Lastly, we have attemped to estimate the “Crop
wise Efficiency Measurements” for the major sub-
regions of important states for the year 1992-93. For
this purpose, a Frontier poroduction Function of Cobb-
Douglas type is specified for the panel data. A
Produétion Frontier is a [unctional form which gives
the, maximum possible output from the gives quantities
of a set of inputs. From an econometric point of view,
the estimation of frontiers is interesting because the
concept of maximality (or minimality in case of costs)
puts a bound on the dependent variable. The points
below the frontier are the indicators of inefficiency and
this measurement of inefficiency is the main motivation
of study of frontiers. Both Deterministic and Stochastic
frontiers were estimated and the analysis for Frontiers
was carried out at sub-regional level.

To estimate the parameters of Frontiers we have
used two approaches of “Corrected Ordinary Least
Squares (COLS)” method as suggested by Aigner and
Chu (1968) in their paper entitled “ On Estimating
the Industry Production Function” in American
Economic Review, Vol 8. Technical Inefficiency for 46
sub-regions was estimated using the frontier estimates.
Major Findings and Conclusions of Frontier
estimation were as under :

% For Rice Bastar Plateau MP (3) and
Chhatisgadh Hills MP(5) were “most efficient” and
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“least efficient” sub regions respectively by both the
methods.

& Arid HAR (3) and South Western Plains UP
(7) indicated to be “ most efficient” for Wheat crop.
While, North Eastern Plains UP (2) and Rayalseema
AP (4) are the most efficient and ** least efficient” sub-
regions respectively by both the methods.

% In case of Groundnut Central Region TN (2)
and Rayalseema AP (4) are the “most efficient” and least
efficient” sub-regions respectively by both methods used.

% For Cotton crop, the “most efficient” and
“least efficient” sub-regions by both the methods are
Northern Dry Region KAR (1) and S E Coastal Region
TN (3) respectively. '

For both Food as well as Non- food crops
majority of sub-regions were found to be below the
estimated }rontiers indicating Technical Inefficiencies.
Thus, the present analysis of Indian agriculture for
major Food and Non-food crops reflects that even
though the progress in this sector has taken place
extensively, it is not still up to the mark. Most of the
states and sub-regions within them show a great scope
of improvement with regards to the following major
inputs, thereby enabling to reduce the technical
inefficiencies:

Land resdurce management
Water resource management for irrigation
Fertilizer fconsumption

Use of HYV seeds
Crop diversification

There is a vast diversification within the sub-
regions with respect to agro-climatic characteristics
such as soil, rainfall, climate, temperature, land use,
liverstock, etc. Due to thése disparties the policy
imlications differ for each state and also for various
sub-regions. No common strategy can be suggested for
crops/crop groups or sub-regions. Several factors
influence the policy decisions. Further, it was found
that irrigation is a dominant factor and it grabs the
effect of the remaining inputs. Increasing returns-to-
scale was observed in case of both Food as well as
Non-food crops which is against the impression of
diminishing returns in agricultural sector. This implies
the effective use of moderm technologies such as better
fertilizers, use of HYV seeds, intensive farming system
practices, improved irrigation facilities, etc., indicating
the progressive nature of estimation of production
frontiers yields information on technical inefficiency
but not on allocative inefficiency since it uses data on
input quantities but not prices. The stochastic model
can also be extended so as to obtain saperate estimates
of technical and allocative inefficiency, provided that
the functional form chosen for the production frontier
is traceable to permit deviation of the cost and input
demand frontiers in closed form.
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List for center Code of Vocational &
ProfessionalProgramme

Center Code
0790141

No Name of the Institute

1 Shri Radhakrishna Sambhavna Trust
A2,2nd Floor Jay Tower,
Ankur Complex Naranpura,
Ahmedabad-380013

2 Kameshwar Kelvani Seva Trust
Near Anand Nagar,
100 FT. Road Satellite, Ahmedabad-380051

0790132

0790131

3 Navkar Institute of Management &
Research 7, Pallavi Raw house
Navrangpura Ahmedabad

4 Pathway* 404, Rajvi Arcade,
Drive-in-road, Gurukul, Memnagar,
Ahmedabad

5 Tech World Foundation
~“2nd floor, Aashirwad Complex,
. Near Auda Office Usmanpura
Ahmedabad-380014

6 Divine Education Trust
409, Akshar Complex
Near Shivrajani Cross road
Satellite, Ahmedabad-380051

7 SMT.A.P.Patel Arts & Late Shree
N P Patel Commerce College,
Shree naroda kelvani mandal Vidya
mandir campus, Near Kumar
Shala Naroda Ahmedabad-382330

8 F D Education Society F D College
Road, Jamalpur Ahmedabad-380001

9 Indus Institute of technology &
Engineering Rancharda, Via Thaltej,
Ahmedabad

10 Upmanyu Education College 0790139
Near Octroi naka, Bhuyangdev, Cross Road,
Sola Road, Ahmedabad-61

0790133

0790134

0790135

0790136

0790137

0790138




Shree Krishna Cultural & Welfare 0790140
Trust 3rd floor Shyam Shikhar

Opp. Dinesh Chamber Bapunagar

Ahmedabad 382350

-—

Saraswati Gram Vidhyapeeth Samoda. 0792402
Ta Sidhapur Dist-Patan

Anand

International Intitute of Flying Staff 0790142
Top Floor, Bhavani Chamber,

Opp. Bata Showroom Ashram Road

Ahmedabad- 380009

L D Arts College 079143
Navarangpura Ahmedabad

Viramgam* Desai C M Arts & 0790143
Commerce College Mandal Road

Viramgam

Amreli

Sanskruti Mahila Rakshak Trust 0790201
Gajerapara, Patelwadi Wadi Road
At-Po'Amreli

Shree Amreli Jilla Leuva Patel 0790202
Charitable Trust
Smt. Shantaben Haribhai Gajera Shaikshanik Sankul

Chakkargadh Road Amreli-365 601

Matrushri Moghiba Mahila Arts 0790203
College B/H Eye hospital, Chital Road

Anireli

Anand istitute of management Science 0790401
Vidya nagar Vadtal road Near S P
University Maidan Bakrol Anand

Tirupati Foundation Trust Vidyanagar 0790402
Vadtal Road Bakrol Anand

Rajkot* Sharda Vidya Bhavan 0791403
5, Vidya nagar Main road, Opposite
Patel Boarding Rajkot- 360001

Kheda

Smt. Sarla ben Babubhai patel Arts & 0790403
Shri Rambhai nathabhai, Anin

Commerce College, Vaso-387380

Taluka- Nadiad. Dist- Kheda

Nadiad education society's Smt. T J 0790404
Patel Commerce College College

Campus, College Road Nadiad-387001

Kachchh

Anjar education Society 0790301
Matusri Matubai Nathubhai Meghji College Campus
Survey No 156, Meghpar Kumbhardi, Anjar
Kachchh- 370110

Vadodara* Khel Online G 2 DevdarshanO0791504
Appartment Harni Road Vijay nagar
Baroda

"
1

Shree Karmaniketan Trust Neelkanth 0790302
B B Z 60 -Zanda Chowk Gandhidham
Kachchh

Sun Mars Education & Charitable 0791505
Trust A 202, Mangal Kirti complex,
Opp Fatehgunj Petrol pump Fatehgunj

Vadodara-390002

Gandhinagar

Shree P H G Muncipal Arts & Science 0790506
College, Kalol( N. G.)
Dist- Gandhinagar-382721

Shree Shamlaji Arogya Seva Trust 0791506
Mahalaxmi Mahila Homeopathy &
Medical College Muj Mahuda Road,

Beside Gujarat Tractor Vadodara

Shree Vallabh Seva niketan Trust 0791507
PO Ankodia, Sevasi Koyalui Road, Vadodara

Mehsana

Smt M M Shah Mahila Arts College 0791305
Near Petrol Pump, Highway,
AT Kadi-382715 Mehsana

Sankalchand Patel Sahakar 0791307
Vidhyadham Gandhinagar-Ambaji

State highway link road,

Visnagar-384315 Mehsana

R e Palanpur

Banaskantli? District Kelavani Mandal 0791002
R.R.Meht4€ollege of Science &

C.L.Parikh College of Commerce

Opp.S.T. Workshop, Highway,

Palanpur- 385001

Banaskantha District Kelavani Mandal 0791003
Bachelor of Computer Application College
Opp.S.T. Workshop, Highway,

Palanpur- 385001

Narmada

M.R.Arts & Science College Rajpipala, 0792301
Narmada-393145

The K.N.S.B.L.Arts & Commerce College 0791306
Arbuda Society, Desaivado,
Kheralu Dist-Mehsana-384325

Surendranagar* Shri A R S Sakhida 0792001
Arts Shri C C Gediwala Commerce
Shri C C Home Science College,

Mill Road Limbdi-363421

Patan Smt. T'S R Commerce College 0792401
College Campus, Raj Mahel Road,
Patan- 384 265

silofall

Sabarkantha* The M L Gandhi Higher 0791702
Education Society Arts College
Modasa-383315 Dist-Sabarkantha

Government Arts College Maninagar

[82)i612 vooc
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UNIVERSITY GRANTS COMMISSION
BAHADUR SHAH ZAFAR MARG NEW DELHI -110002

February,1992

\NO.F.1—82(CPP)

The Vice-Chancellors/Director’s

of all the Indian Universitiess Deemed
Universities/Institutions of National importance

' Sub : Recognition of Degrees/Diplomas awarded by
Indira Gandhi National Open University, New Delhi.

I am directed to say that Indira Gandhi National Open

University, Delhi has been established by Sub-section (2) of Section (1)
of the IGNOU Act, 1985 (50 otf 1985):"! wide Notification No. F. 13-
12/85 Desk (U) dated 19.09.1985 issueé r.by the Govt. of India, Ministry
of Human Resource Development, (Department of Education), New Delhi
and is competent to award its own degrees/diplomas. The Certificates,
Diplomas and Degrees awarded by Indira Gandhi National Open

University are to be treated equivalent to the corresponding awards of

the Universities in the country.

Yours faithfully,
Sd- |

(Gurcharan Singh)
Under Secretary

i
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UNIVERSITY GRANTS COMMISSION
BAHADUR SHAH ZAFAR MARG, NEW DELHI = 110002.

R.P. GANGURDE
Additienal Seerstary

Tel.: 3318658
B.0:NO.F.1-25/03(CBR-I)

28 JULY, 1993.

Dear Viee Chaneeller,

As you are aware; the Open Universities have been established in the eountry an
Aei of Barliament er State Legislature in aceordanee with the provisions eontained in
Sectien2(f) of University Granis Commission Aet;1956. These Universities are, therefore,
empewered to award degrees in terms ef Seetien22(1) ef the UGE Ast;1956.

It has been brought to the netiee of the Commissien that the students whe have
done their M:A. from epen Universities are debarred by universities from Fegistration
for Ph.B. Btudies. This is mest unfaif in veiw of the impertanee attached to is mest
unfair in view of the im portanece attached to the Open University and distanee learning
in Natienal Peliey of Edueation;1986.TheProgramme of Action-02 alse aims at prometing
the mebility of the students ameng epen universities and ameng traditional universities.
This ean be made pessible enly when there is a werkable understanding between open
universities and traditional universities for recognition of each otheer’s degrees on
recipreesl basis: A Memerandum of understanding has, already been signed between
University of Pendicherry and Indira Gandhi Natienal Open University whieh provides
for reesgnition of eaeh ether’s degrees and diplemass as well as transfer of eredits for
eourses sueeessfully esmpleted by students between the twe universities. The other
universities mayalse make similar arrangements so that the mebility of students from
Open University stream to traditional universities is ensured witheut any diffieulty.

I hepe that yeur university will make neeessary efforts in this direction and let
the Commission knew the progress.

With regards

Yours Sinesrely;
Sd/f-
(R: P.Gangurde)
Te,
All the VECs as per
list attached and
eepy 8 AlU
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R.P. GANGURDE
Additional Secretary

Tel.: 3319659.
D.0.NO.F.1-25/03(CPR-1I)

28 JULY, 1993.
Dear Vice Chancellor,
\
As you are aware, the Open Universities have been established in the country an
Act of Parliament or State Legislature in accordance with the provisions contained in
Section2(f) of University Grants Commission Act,1956. These Universities are, therefore,
empowered to award degrees in terms of Section22(1) of the UGC Act,1956.

Tt-has been brought to the motice of the Commission that the students who have
done their M.A. from open Universities are debarred by universities from registration
for Ph.D. Studies. This is most unfair in veiw of the importance attached to is most
unfair in viéw of the im portance attached to the Open University and distance learning
in National Policy of Education,1986.TheProgramme of Action-02 also aims at promoting
the mobility of the students among open universities and among traditional universities.
This can be made possible only when there is a workable understanding between open
universities and traditional universities for recognition of each otheer’s degrees on
reciprocol basis. A Memorandum of understanding has already been signed between
University of Pondicherry and Indira Gandhi National Open University which provides
for recognition of each other’s degrees and diplomass as well as transfer of credits for
courses successfully completed by students between the two vniversities. The other
universities mayalso make similar arrangements so that the mobility of students from
Open University stream to traditional universities is ensured without any difficulty.

I hope that your university will make necessary efforts in this direction and let
the Commission know the progress.

With regards

Yours Sincerely,
Sd/-
(R. P.Gangurde)
To,
All the VCs as per
list attached and
copy to AIU
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