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INTRODUCTION

The problem of regional disparities has plagued Indian policy makers from the beginning
of our development planning. There have been a number of studies on regional variations
in agricultural performance. A notable feature of the studies on agricultural performance in
India is that trends in agricultural growth are available even at the district level for the last
four decades. For example, Minhas and Vaidyanathan (1965), Bhalla and Alagh (1979),
MahendraDev (1985), Bhalla and Tyagi (1989) have analysed patterns in agricultural growth
for almost all the districts of India.

The state level and the district level studies, in general, show that there are large disparities
in agricultural performance across regions. Certain regions such as Punjab, Haryana,
Western Uttar Pradesh, have benefited more during the initial phase of the green revolution
than others. This had accentuated regional disparities in the immediate post-green revolution
period. Recent studies at the state level, however, -showed that the overall agricultural growth
was higher in the 1980s as compared to the 1970s and there had been much more equitable
spread of agricultural growth in the 1980s and 1990s (Sawant and Achutan, 1995; Bhalla
and Singh, 1997). According to Bhalla and Singh (1997) the period 1980-83 to 1990-93
marks a turning point (in terms of growth) in India's agricultural development. After per-
forming poorly during the early years of the green revolution, many of the states where
poverty is widespread - Assam, Bihar, Orissa, Madhya Pradesh and West Bengal - have
shown significant growth in the 1980s. In particular, the performance of West Bengal has
been spectacular. Oilseeds have also gained in the dry belt of Rajasthan, Madhya Pradesh,
Karnataka and Maharashtra. Thus there seems to be a reduction in regional disparities in
the 1980s.

At the same time there is a deceleration in agricultural growth of some crops in different
states. For example, the growth rate in wheat production in Punjab, Haryana, Uttar Pradesh

• and Rajasthan has been declining. Production of unirrigated millets has been declining in
some dryland areas. In a state like Kerala, there has been stagnation or even decline in the
performance of staple food crops.

Another disturbing feature relates to the deceleration in the growth of agriculture, par-
ticularly foodgrains, in the 1990s. We have ten successive years of normal rainfall so far
since 1987. However, the average growth rate of foodgrains during the 1990s (1990-91 to
1996-97) was around 2.2 per cent which is just marginally above the population growth
rate. The Ninth Plan's target is 'to achieve 4.5 per cent per annum growth in agricultural
output and 226 million tonnes of foodgrains by 2001-02. These targets are sought to be
achieved through a regionally differentiated strategy which takes into account agronomic,
climatic and environment-friendly conditions. However, the performance so far in the 1990s
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. raises the question whether India would be able to achieve the Ninth Plan targets.

Agricultural development refers to both growth and stability. The literature on instability
at the all-India level show that the degree of instability in crop output was markedly higher
in the post-green revolution period as compared to the pre-green revolution period (Mehra,

1981; Hazel!, 1982; Rao et al., 1988). However, the degree of instability in foodgrains

Production was lower during 1971-85 than during the 1960s in 8 out of 17 major states.

Also, there does not seem to be any systematic relationship between growth and instability

(Mahendra Dev, 1987). In other words, growth may not necessarily increase instability.

There is a rich literature on trends in agricultural growth down to the level of districts.

However, we do not have systematic analytical studies on the sources and factors responsible
for regional disparities in agricultural performance (Vaidyanathan, 1988). Agro-climatic,

technology, institutional factors, prices, public investment, major inputs like fertilisers and

irrigation, input subsidies, agricultural research and extension, diversification, population

Pressures are some of the factors which influence agricultural performance. The role of these

factors in explaining disparate agricultural performance among the states/regions has so far
not been examined in sufficient detail.

The above background suggests that there is a need to examine in a detailed manner the

regional variations in agricultural performance and factors responsible for these differences
in recent decades. The selected theme 'Regional Variations in Agricultural Performance in

the Last Two Decades' is thus appropriate to understand the constraints and potentialities
for achieving higher agricultural growth and stability in different parts of the country. In

all, 54 papers have been accepted for discussion at the Conference. Based on the outline to

the contributors, the findings of the papers are presented under six categories.

II

FINDINGS OF THE PAPERS

Variations in Agricultural Performance

A study on agricultural performance for three periods, viz., period I: 1960-61 to 1967-68,

Period II: 1968-69 to 1980-81 and period III: 1981-82 to 1992-93 across 13 states show that

states like Bihar, Haryana, Madhya Pradesh, Rajasthan, Tamil Nadu and Uttar Prade
sh

Performed much better than the other states in terms of growth in foodgrains in the last two

decades (I.J.Singh et al.). In the case of non-foodgrains, the performance of oilseeds is

impressive. The trend growth rate of oilseeds production exceeded 3 per cent in 10 out of

13 states during 1981-82 to 1992-93. During the same period the growth rate of oilseed

Yields exceeded 3 per cent in seven states. Regarding cotton, Haryana, Punjab, Rajasthan

and Karnataka maintained impressive growth rates in production and productivity duri
ng

the post-green revolution period. M.R. Alshi and C.K. Joshi's study shows that there were

regional variations in the per hectare yield of cereals, pulses and foodgrains in the 1970s

and they continued to exist in the 1980s also. Another study on regional variations indicates

that the yield growth rates for rice in Punjab and Haryana have declined significantly in the

Period 1981-93 as compared to the period 1967-81 (Anita Arya). During the same period,

however, yield growth rates for wheat have been maintained.

Harish Chandra' s study examines inter-state variability in state domestic product (SDP)

in agriculture, milk and egg production. The analysis shows that if we take long term,
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agricultural sector has not indicated any increase in inter-state variation since 1980 onwards.
However, it has shown variation during five-yearly intervals during this period.

There is only one paper on regional disparities in agricultural development in the
mountainous states (R.K. Sharma et al.). The study has shown a wide range of disparities
in mountain states and it advocates for location-specific research and lays emphasis on
extension activities for higher agricultural development in mountainous regions. A paper
on Himachal Pradesh shows that the farmers are shifting more and more area towards high
value crops like fruits, and vegetables because of favourable agro-climatic conditions and
more returns from these crops. Three studies on the eastern region basically examine the
constraints and potentialities for agricultural development in the region (B.N. Verma and
Neelam Verma; Dibakar Naik and Debdutt Behura; H.C.L. Das). But we do not find any
systematic study on disparities in the eastern region.

Agricultural Performance across Regions and Districts within States

Almost 50 per cent of the papers submitted for this theme have concentrated on variations
across regions and districts within states. Most of the papers are on Andhra Pradesh, Haryana,
Tamil Nadu, Madhya Pradesh and Uttar Pradesh.

• The studies on Andhra Pradesh have examined variations in three main regions, namely.
Coastal Andhra, Rayalaseema and Telangana. Based on the index of regional inequalities,
it was shown that although the regional inequalities widened during the green revolution
phase, a perceptible fall in inequalities were witnessed in later periods (K. Hanumantha Rao
et al.). Another study has shown that as far as green revolution is concerned its major
contribution was visible only in rice (D.S. Prasad et al.). Its impact on other crops was not
substantial. Further, it was not uniform. Hence, the disparities between the regions had
widened. A sub-period analysis reveals that the productivity growth rate of rice in Coastal
Andhra marginally declined while the same was increasing in Telangana and Rayalaseema
(N. Vasudev and K.R. Chowdry).

Two papers on Tamil Nadu have shown that the area under cereals has been declining
in most of the regions. In a comprehensive study, K.N. Selvaraj et al. documented regional
disparities in the performance of several crops. K.R. Karunakaran et al. show that the
production of almost all the crops in all the regions in Tamil Nadu showed positive and
significant growth rate, except in the western region where the growth rate of production
of cotton declined significantly while that of sugarcane was stagnant. Another study on
Tamil Nadu examined inter-regional variations in three principal crops, viz., paddy, sug-
arcane and groundnut (S. Iyyampillai and M. Saravanan). The results show that inter-regional
differences are much larger than the inter-temporal variations in a majority of the cases. A
paper by K.P. Mani-et al. on shifts in cropping pattern across districts in Kerala indicates
that there has been a shift of area under rice towards coconut and rubber. The fall is severe
in Thrissur, Kozhikode, Malappuram, Palakkad and Alapuzha.

Disparities in growth and variability of agriculture in various agro-climatic regions and
crop zones of Madhya Pradesh have not declined over time (N.G. Pendse and L.M.S. Baghel).
A paper by M.S. Jairath examined the extent of agricultural growth made as well as changes
which have occurred in the pattern of growth in Bastar tribal region during the 1980s and
the early 1990s. The study concludes that there has been a significant growth in the high
value crops in the region. An econometric analysis of crop diversification in Madhya Pradesh
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concludes that the crop diversification has uneven trend over different periods of time within

iiarious groups of crops in canal irrigated non-tribal districts (Harish Singhal and A.K.

Gauraha).
A study on the performance of agriculture among different regions of Maharashtra in

the post-green revolution period showed that it was of a mixed type among different regions
and crops. An investigation into the performance of agriculture in the drought-prone areas

of Maharashtra State (14 out of 30 districts are drought-prone) revealed that agricultural

development of the drought-prone region of Maharashtra showed significant growth in the
long period since 1960-61. However, there were remarkable periodic fluctuations in output

growth.
The findings on Bihar agriculture reveal that three zones covering North and South Bihar

alluvial plains have better resource structure and input use as compared to the plateau regions
of the state (G.C. Srivastava and S. Kumar). This study also examines the future prospects
in different parts of Bihar. The variability in area seems to have declined while that of yields
has increased in the Bihar regions in the 1980s as compared to the 1970s (R.P. Singh and

S.K. Singh). An agro-climatic zonewise analysis of rice and wheat cultivation in Bihar

Clearly indicates that the growth rates of output and yields were higher in the irrigated areas

(R.N. Yadav and B.B. Singh). District level based growth rates of rice production in Assam

indicate that it is the highest in Central Brahmaputra Valley region as compared to other

regions (M.P. Bezbaruah).
The findings on the agricultural performance in Uttar Pradesh reveal that traditionally

Poor performing regions of the state such as Eastern and Bundelkhand regions have done

well for most of the crops in the post-green revolution period (V.P.S. .Arora et al.). The

growth rates of paddy production was significant for most of the Eastern U.P. districts (G.N.

Singh et al.). However, there has been a decline or stagnation in the growth of sugarcane

Production due to deceleration in area growth in the districts of Eastern U.P. A study on

Wheat in Tehri district showed that an increasing trend in production in the last two decades

(R.S. Tiipathi et al.).
A comprehensive study on Haryana showed that variations in both the value of agri-

cultural produce per hectare and in its growth have narrowed down, thus shrinking the gap

between the rich and poor districts of Haryana (P.K. Sardana et al.). In the 1990s, the

stagnation in the already developed districts has started becoming visible. It is interesting

to note that the growth rates have actually fallen in the progressive districts like Kurukshetra

and Sonepat during 1983-95. Other studies on Haryana (U.K. Pandey etal.; D.V. Singh and

Dep. Gupta; Himmat Singh et al.; Jai Singh et al.) also indicate similar tendencies in the

Post-green revolution period in the state's agriculture.

Cropwise Analysis

Some papers have concentrated on an analysis of a single crop performance across

regions. A district level study on rice yields in Andhra Pradesh showed that although there

has been very little increase in the overall growth rate for the state as a whole, at the district

level there is some sign of reversal of earlier tendencies of low levels and poor growth of

rice yields and its regional variations (Nilabja Ghosh). Several districts in Telangana have

performed better in the period since the 1980s. At the same time some leading districts like

West Godavari could not sustain their performance. In the Northern Telangana region, the
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variation for rice production declined during the 1980s as compared to the 1970s (Y. Eswara
Prasad and Y. Radha). In Tamil Nadu, there has been a significant reduction in area under
rice in all the seasons and irrigation regimes. In spite of this, significant growth in production
was achieved due to increase in productivity in all the seasons and irrigation regimes (Lo-
kanadhan et al.). In Goa, inter-district growth differences in rice production exist but they
are not severe. The rice production in Goa is almost stagnant as the growth rates during
1985-94 period in various talukas were abysmally low and in some cases even negative
(B.C. Nair et al.).

A study on spatial and temporal variations in pearlmillet cultivation concludes that the
area showed negative trends in most of the states. The production growth was maintained
because of the increase in yields. A district level analysis of tapioca in Tamil Nadu reveals
that while increases in area, production and yield were impressive in some districts, the
traditionally tapioca growing district like Salem has been on the reverse (A. Raja). Growth
rates for pigeonpea crop in Chhattisgarh region of Madhya Pradesh show that the growth
rates of area, production and productivity were higher in the tribal districts as compared to
the non-tribal districts (Vijay Choudhary and M.L. Lakhara). A paper by Brahm Prakash et
al. on regional variations in the performance of different types of pulses reveals a mixed
picture regarding the performance of chickpea, pigeonpea, urdbean and mungbean.

The findings on groundnut crop show that Andhra Pradesh and Orissa gained while
Gujarat, Madhya Pradesh, Punjab, Tamil Nadu and Uttar Pradesh have lost their relative
shares in area and production of groundnut (S.P. Gupta). In the case of sugarcane, the growth
rate declined in most of the tropical states whereas it increased in the sub-tropical states
during the 1970s and 1980s (Jagdish Lal).

Sources of Growth and Instability

A common approach to assessing the sources of growth in agricultural output is to view
output as the product of changes in area and changes in yields. Bhalla and Alagh (1979)
through a multiplicative decomposition procedure have examined sources of growth in total
output at the district level. Here changes in output are decomposed into changes in area,
changes in yields, changes in cropping pattern and changes in interaction between yields
and cropping pattern. Similarly, instability in output can be decomposed into several
components (see Hazell, 1982).

Some of the contributed papers on this theme have tried to examine sources of growth.
A study on South-Western Punjab has examined the sources of growth in value productivity
with the help of price effect, yield effect, cropping pattern effect and interaction effects
(Inder Sain and A.S. Joshi). It was shown that the contribution of yield effect to the value
productivity has declined from 69.05 per cent in the 1970s to 9.50 per cent in the 1990s. On
the other hand, the contribution of price effect increased significantly from 33.92 per cent
in the 1970s to 102.05 per cent in the 1990s. It shows that the price factor has become more
important in raising total value productivity in South-Western Punjab. A paper on Chhat-
tisgarh region uses additive scheme model to analyse the contributions of various compo-
nents and their interactions to the growth of aggregate farm output (M.R. Chandrakar and
A.K. Koshta). According to the study, the relative price structure accounted for maximum
contribution of 50.03 per cent and 53.20 per cent to the aggregate growth of productivity
and production of crops respectively during the current period over the base period. A paper
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by Nikita Gopal et al. analysed growth and instability in pulses as a group in Agro-Climatic
Zone 10. It shows that changes in mean area was the important component of change in
average production in all the sub-regions of the zone. Similarly, the change in variance of
area was the important component in the change in variance of production in sub-regions.
For the zone, as a whole, the area-yield covariance (176.41 per cent) was a most dominant
factor.in the variance of production.

Determinants of 6rowth

As mentioned above, several factors like inputs (fertilisers, irrigation, credit, power),

infrastructure including investment, technology, institutional factors, etc., are responsible

for variations in agricultural growth. The study of I.J. Singh et al. shows that the main

determinants of agricultural performance were found to be the total cropped area, yield per

hectare and irrigation water, closely followed by regulated markets and road network. An

analysis of contribution of production components to foodgrain output in North Bihar

indicates that irrigation is the most important variable which contributed nearly 89.48 per

cent to the growth in foodgrain production (R.K.P. Singh and Kumar Priyaranjan).

A paper on chillies in Andhra Pradesh examines the supply response for area, production

and yield for three regions in the state (D. Adilakshmi et al.). In the case of production

response, previous year's price had exerted a positive impact in Coastal Andhra, indicating

better responsiveness of farmers to the price incentives. Rainfall and irrigation played a

significant role on chillies production in Telangana and at the state level. A study on Uttar

Pradesh reveals that differences in investments were responsible for regional differences in

growth (Rajendra Singh and P.K. Singh). In a study on primary agricultural credit societies

(PACS), Rakesh Malhotra shows that PACS have failed to contribute significantly towards

foodgrain production in the country. Similarly, a taluka level study by S.J. Kakde et al.

rexeals that variations in agricultural productivity in Akola district of Maharashtra were due

to variations in infrastructure. K.K. Jain et al. suggest that technology adoption is one of

the main factors for regional variations in the performance of wheat and paddy.

Studies Based on Cost of Cultivation Data

A paper by P. Prudhvikar Reddy on Andhra Pradesh shows that there has been an increase

in paddy yields during the period 1981-82 to 1991-92 in the state. Besides increased pro-

ductivity, decline in the amount spent on bullock labour and manure per hectare led to a

declining trend in the per unit cost of paddy at constant prices. For all the indicators of

performance - per hectare yields, per unit quintal cost and total factor productivity - variations

across zones had narrowed down (convergence) during the period of study and farm size

did not show any relationship with the indicators.

An analysis on Punjab agriculture reveals that the productivity on an average farm in

the state as a whole has increased by 540 per cent between 1971-72 to 1991-92 (Bant Singh

et al.). On the other hand, the aggregate input use on the farms during the same period had

risen by 554 per cent and thus increased more than the increase in productivity. Regarding

the relationship between input use and farm size, it was found that on the small and medium

farms input use has increased more than the increase in productivity but on the large farms
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productivity increased more than the input use. According to the study, it confirms the
hypothesis that new farm technology being capital intensive has benefited the large farmers
more than the small farmers.

III

SOME CRITICAL COMMENTS AND OBSERVATIONS

The comments mainly relate to methodological problems.
(1) Many of the papers have not used time-series for estimating growth rates. Some have

used end point comparisons for estimating growth rates and some others have just compared
production levels. It is well known that the end point comparisons can lead to misleading

. conclusions particularly in the states or districts where fluctuations are high (see Vidya
Sagar, 1980).

(2) The authors have not used some of the techniques available for estimating growth
rates. These are given below.

(a) The following semi-log function is generally used for estimating trend growth
rates:

Ln 0, = b„ + b, T ....(1)
where 01= output ; T = time.

In equation (1) the coefficient 1)1 provides the trend growth rates. For two sub-periods
(e.g., 1970-71 to 1980-81 and 1981-82 to 1991-92), in order not to lose too many degrees
of freedom which would affect the precision of the estimates, the growth rates for the two
periods were estimated by introducing intercept and slope dummies as shown below:

Ln01=b0+b1 D+b2T+b3(TD) ....(2)

where 0, and Tare the same as in (1), D =0 for 1970-71 to 1980-81 and D = 1 for 1981-82
to 1991-92.

The coefficient b2 in equation (2) provides the growth rate for the period 1970-71 to
1980-81 while for 1981-82 to 1991-92, the corresponding estimate is provided by (b2 + b3).

(b) From the submitted papers, it is not known that whether the growth rate is
accelerating or decelerating in the post-green revolution period. Using quadratic function
one can test for acceleration/deceleration. There are methods to get over the problem of
multicollinearity between time and time square (see Dandekar, 1980).

(3) In examining the factors responsible for regional variations in growth in output or
yields, the authors are freely using Ordinary Least Squares (OLS) and regressing endogenous
variables on endogenous variables. It may be noted that some of the explanatory variables
such as fertiliser use and irrigation coverage reflect the farmer's choice and they can not be
strictly regarded as exogenous variables. If this is accepted, OLS would not yield consistent
estimates of the parameters. One can use techniques like the method of instrumental vari-
ables. Another problem, of course, is multicollinearity between irrigation and fertilisers and
between irrigation and HYV area, etc.

(4) The authors have not paid attention to the outline to the contributors. Many of the
papers are mostly descriptive without any focus. One important issue given by the outline
is the following:
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"Can the observed regional trends in agricultural growth be sustained everywhere?

Would this be sufficient to achieve the target of Ninth Plan? If not, what measures

are required to be taken to achieve the target?"

These issues have not been considered explicitly in any of the papers.

(5) Another limitation of the papers is that the analysis on the factors responsible for

regional disparities in agricultural performance is quite- weak. For example, there are a

number of studies on the agricultural development experience of West Bengal. The expe-

rience shows that the institutional factors like land reforms, panchayats were responsible

for adoption of new technology and proper delivery of inputs like credit, seeds and fertilisers.

None of the papers has examined the reasons for the high growth rates in the eastern region

in the 1980s.
(6) Also, none of the papers has looked at the trends in labour productivity and total

factor productivity in agriculture across regions.

(7) Another issue is to what extent public policy in terms of investments and subsidies

are responsible for inter-regional disparities in agricultural performance. In other words, is

there any bias of Government's subsidies and investments towards developed states? In the

1970s, it was found that the input subsidies were cornered by developed states like Punjab

and Haryana and the poorer states like Bihar, Orissa have not benefited much from these

subsidies. Which states have benefitpd more from the subsidy policy in the 1980s? In the

1990s, with liberalisation, fertiliser subsidy has been reduced. What is the impact of the

policies of the 1990s on regional disparities in agricultural performance?

IV

ISSUES FOR DISCUSSION

(1) Regional variations in agricultural performance: direction of change in
 growth rates

and instability at the state level and district level; trends in land and 
labour productivities;

briefly on methodological issues in estimating growth rates.

(2) Can we achieve 4.5 per cent growth during the Ninth Plan? What a
re the constraints

and potentialities in different regions?

(3) Emphasis to Eastern region and dryland areas.

(4) Sources of growth and instability: area, yield, cropping pattern, etc
.

(5) Determinants of growth: Demographic factors, fertilisers, irriga
tion, credit, power,

institutional factors like land reforms and panchayats, infrastructure, public 
investment,

input subsidies, agro-climatic factors.

(6) Diversification in different regions. For example, is it desirable to dive
rsify Punjab

agriculture towards non-foodgrains?

(7) Potentialities of export crops in different regions.
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