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!he l nterna~onal Food Policy Research Institute was established 
m 1975 to 1dent1fy and analyze alternat!ve national and interna~ tional strategies and. pol.icies for m~etln.g food ,needs of the devel

~ oping world on a s.usta1nable basis, with particular emphasis on 
low-income countries and on the poorer groups in those coun-

1 f PRJ tries. While the research effort is geared to the precise objective of 
contributing to the reduction of hunger and malnutrition, the factors involved 
are many and wide-ranging, requiring analysis of underlying processes and 
extending beyond a narrowly defined food sector. The lnstitute's research 
program reflects worldwide collaboration with governments and private and 
public institutions interested in increasing food production and improving 
the equity of its distribution. Research results are disseminated to policy
makers, opinion formers, administrators, policy analysts, researchers, and 
others concerned with national and international food and agricultural policy. 

IAI IFPRI is a research center of the Consultative Group on lnter-
~OIL.-,, national Agricultural Research and receives support from the 
~~ Arab Fund for Economic and Social Development, Australia, 

Belgium, Brazil, Canada, CARE, China, Colombia, Denmark, the 
European Commission, the Food and Agriculture Organization of the United 
Nations, the Ford Foundation, France, the German Agency for Technical 
Cooperation, the German Federal Ministry for Economic Cooperation and 
Development, India, the Inter-American Development Bank, the Inter
national Development Research Centre (Canada), the International Fund 
for Agricultural Development, Ireland, Italy, Japan, the Land and Agricul
ture Policy Centre (South Africa), Malawi, Mozambique, the Netherlands, 
Norway, the Overseas Development Institute, the Philippines, the Rocke
feller Foundation, South Africa, Spain, Sweden, Switzerland, the United 
Kingdom, the United Nations Development Programme, the United States, 
and the World Bank. 

The IFPRI Lecture Series, initiated in 1993, provides a forum for speakers at 
the forefront of current thinking and an exchange of ideas on controversial 
issues relevant to food, agriculture, and environmental policy and to the 
alleviation of hunger and poverty. 
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Foreword 

In this lecture, Hanumantha Rao examines the major trends in agricultural 
growth in the context of ongoing economic reforms. 

Despite relatively good weather, the incidence of poverty has not declined 
as rapidly in the 1990s in India as it did in the 1980s. Dr. Rao contends that 
this is largely because investment in agriculture has faltered while reforms 
have not yet taken hold. In the long run, economic reforms should open up 
trade, strengthen infrastructure, increase employment, and alleviate poverty. 
In the short run, however, food prices are up and investment in agriculture is 
down. As Dr. Rao points out, the need for a safety net in the form of employ
ment assistance and foodgrain distribution is still a necessity. How large 
developing countries such as India handle farm sector reforms has important 
implications for the well-being of people not only in India, but worldwide. 

Per Pinstrup-Andersen 
Director General 





Agricultural Growth, Sustainability, 
and Poverty Alleviation in India: 
Recent Trends and Major Issues of Reform 

C. H. Hanumantha Rao 

I feel greatly honored by this invitation to deliver a lecture as part of the 
International Food Policy Research Institute's (IFPRl's) Lecture Series on 
Food, Agriculture, and the Environment. Since its inception, IFPRI has been 
in the forefront ofresearch on food policy issues and has immensely contrib
uted to the relevance and quality of the research work in this area around the 
world. For me, visiting IFPRI is like a homecoming, both because the type of 
work being done here is close to my heart and because of the opportunity to 
interact with a large number of friends. 

I would like to share with you some of my ideas on the recent or post
reform trends in the growth of Indian agriculture, its sustainability, and the 
incidence of poverty in India. In doing so, it would be useful to keep in mind 
the changing economic environment in India, in which agriculture has to 
grow. The Indian economy is passing through the process of economic 
reform: macroeconomic policies are being adjusted and the industrial sector 
is undergoing structural reforms. On top of this, there is a new dimension 
that has been added by the World Trade Organization, wherein the member 
countries, including India, must reduce support to agriculture and open it up 
to world markets. It may also be worthwhile to look into the recent histories 
of East Asian countries because their experiences are of considerable rele
vance for the countries of South Asia. 

Let me first dwell upon the conditions that existed at the time the reforms 
were initiated, especially the political economy, which I feel will determine 
the degree of response to this new challenge. I would like to compare the 
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initial conditions in India vis-a-vis those in some countries of East Asia, say 
China and the Republic of Korea. 

THE POLITICAL ECONOMY OF DEVELOPMENT: 
INDIA VERSUS EAST ASIA 

The reforms that have so far been successful in India, though momentous, 
are those that could be decided upon and implemented with a stroke of the 
pen, so to say, without encountering much resistance from pressure groups. 
We have not made much headway with respect to the harder tasks of cutting 
back on subsidies for the well-off, debureaucratizing and depoliticizing the 
management of infrastructure, and decentralizing rural development 
because the resistance from vested interests in such areas is quite strong. 

To bring the political economy factor into sharper focus, I would like to 
start with the proposition that the conditions at the start of reforms in East 
Asian countries like China and the Republic of Korea were far more favor
able than those in India for rapid growth and speedy reduction of poverty. In 
discussing China and the Republic of Korea, you will agree I am sure that no 
two countries could be more dissimilar in their professed ideologies and 
sociopolitical systems. Yet, the sociopolitical systems in both countries 
facilitated mobilization of the requisite resources by the state for investment 
in physical infrastructure as well as human development. Further, the imple
mentation of radical land reforms at the start, human development, and the 
resulting demographic transition ensured that the trickle-down mechanisms 
were effective, so that high growth resulted in a wider sharing of gains and 
rapid reduction in poverty. All this was possible because both of these coun
tries displayed great political will and gave resolute state support to imple
menting their policies. 

China, in particular, achieved and maintained an exceptionally high rate 
of saving over a long period in the prereform era. This, together with its 
immense capacity to mobilize labor for capital construction and for the 
rational management ofnatural resources, laid the foundation for sustainable 
development of agriculture and alleviation of poverty. However, I need not 
recount here how the efficiency of resource use suffered because decision
making and implementation took place within the framework of collectives 
and communes. The disbanding of these institutions, following the launch
ing of economic reforms, released the initiative of the farmers, yielding high 
returns on the investments already made in infrastructure and human devel
opment (Rao 1994). 

In India, land reforms did not succeed in ensuring adequate access to 
land for the poor. The Green Revolution did succeed in India, but 
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infrastructure bottlenecks have severely constrained further growth of 
agriculture. The way economic planning has worked under democracy has 
increased the clout of the initial beneficiaries of infrastructure, the rich and 
vocal landed sectors who have successfully exerted pressure against the 
recovery ofuser charges. These implicit subsidies, especially those on irri
gation and power, have been mounting. They have undermined investment 
by state governments for the further expansion of physical infrastructure 
and social services. 

Unlike the small and marginal farmers who could effectively participate 
in the Green Revolution because they had control over their resources 
and freedom in allocative decisions, the poor targeted under the officially 
sponsored poverty alleviation programs have little control over resources 
allocated in their name. This together with the proliferation of rent-seeking 
elements has led to large leakages in the implementation of poverty allevia
tion programs. 

The implications of this sociopolitical situation for the design and strat
egy ofreforms for India I shall take up toward the end of my lecture. First, let 
me quickly run through the recent performance oflndian agriculture and the 
major factors behind it, with a view to identifying the emerging challenges. 

AGRICULTURAL GROWTH: 
RECENT PERFORMANCE 

Although India has been blessed with normal monsoons without interruption 
in the 1990s, the growth offoodgrain output has slowed in this decade, and 
even the growth of total crop output is slowing somewhat, compared with 
the 1980s (Mallik 1997). This is corroborated by a slowdown in the growth 
of irrigated area and a sharp deceleration in the rate of growth of fertilizer 
consumption. 

This slowdown in foodgrain output during the 1990s is explained by fac
tors related to economic reform-to insufficient reforms as well as improper 
sequencing of reforms. Reforms have been insufficient insofar as exports of 
superior cereals like wheat and rice, in which the country has a comparative 
advantage, continue to be restricted. The rate of disprotection for these crops 
in 1996/97 is as severe as in the immediate prereform period. On the other 
hand, oilseeds, in which the country does not have a comparative advantage 
at the margin, are still protected, causing a shift of some resources away 
from foodgrains to oilseeds (Gulati and Sharma 1997). 

But the basic explanation for the recent slowdown in agricultural out
put, especially foodgrain output, is the improper sequencing of reforms 
bearing on supply-side factors such as irrigation and fertilizers. Reforms in 
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the management of irrigation systems for recovering user charges will take 
time to yield results. As such, resources need to be raised in the intervening 
period to protect capital and recurring expenditures. However, the empha
sis so far has been on containing the fiscal deficit by reducing these essen
tial expenditures, which has led to a slowdown in the expansion of irri
gated area. 

The farmgate prices of fertilizers increased only slightly throughout the 
1980s, despite a steady rise in the cost of inputs and a significant rise in the 
prices of crops. A modest rise in fertilizer prices during this period of say 5 to 
7 percent per year, could easily have been absorbed by the farmers, resulting 
in a substantial reduction in subsidies. However, there was a sudden rise of 
30 percent in the price of nitrogenous fertilizer and a doubling of the prices 
of phosphatic and potassic fertilizers following their decontrol in the early 
1990s. This led to a sharp decline in the growth rate offertilizer consumption 
from about 8 percent per year during the 1980s to only about 2 percent per 
year in the first half of the 1990s. What is more ominous, there has been an 
absolute decline in the consumption of phosphatic and potassic fertilizers, 
resulting in an adverse NPK ratio, which may have reduced the productivity 
of fertilizers, apart from causing damage to the soils. 

A distinction should be made for policy purposes between subsidies on 
surface irrigation and power, on the one hand, and subsidies on fertilizer, on 
the other. The rise in water and power rates, which at present are in the nature 
of fixed charges per hectare or per horse power, may not result in a decline in 
the use of these inputs. Fertilizer consumption, on the other hand, is sensitive 
to its own price relative to the prices of crops. Over a period of time, the price 
elasticity of demand for fertilizers has increased on account of the decline in 
its productivity at the margin (Rao 1994). This diminishing marginal pro
ductivity may be due to its intensive use following the rise in subsidy, as well 
as to a slow increase in complementary inputs like irrigation. 

Since fertilizer is a land-augmenting input, despite credit constraints, 
small and marginal farmers who have surplus labor apply as much fertilizer 
per hectare as large farmers do. The cutback in its use by small farmers in the 
event of a decline in subsidy could be greater, however, as they have little 
surplus produce to sell. 

These facts suggest that, whereas either a reduction in the fertilizer sub
sidy or a rise in its price is desirable, an increase in fertilizer prices has to 
bear some meaningful relationship to the opening up of agriculture, to the 
rise in complementary inputs like irrigation, and to improvements in 
fertilizer-saving technology, all of which would raise the profitability of its 
application. Further, insofar as import of fertilizer is cheaper, one can argue 
that increasing imports at the margin can lead to better utilization of 
resources apart from a reduction of the subsidy bill. 
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CAPITAL FORMATION 

One of the most widely debated issues in Indian agriculture in recent years is 
the phenomenon of declining real public investment and the related issue of 
complementarity between public and private investment. Since, of late, pri
vate investment has been rising despite the continued decline in public 
investment (Figure I), some contend that "complementarity" between public 
and private investment, in the sense of the former inducing the latter, is no 
longer valid (Mishra and Chand 1995; Misra and Hazell 1996). An important 
policy implication of this finding, if true, is that private investment has 
acquired an autonomy of its own so that it can continue to grow without the 
stimulus of public investment; therefore, declining public investment should 
not cause undue worry. This proposition has been contested by bringing in 
other variables influencing private investment, such as terms of trade and 
agricultural income, and by using micro-level data on private investment in 
canal-irrigated areas (Dhawan 1996). 

Figure I-Public, private, and total investments in agriculture, 
1980/81 to 1994/95 (1980/81 prices) 
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But I think this controversy would not have arisen in the first place ifthe 
limitations of the data on public investment in agriculture, as given in the 
National Accounts Statistics, were widely known. More than 90 percent of 
the reported investments under this heading relate to investments in major 
and medium irrigation projects by state governments. Public investments in 
rural electrification and in power supplied to agriculture are not included 
under this heading but are subsumed under the power sector. Similarly, the 
investments in rural roads are not included, as they are part of the investment 
in the overall roads sector. Investments in storage structures and in agricul
tural research are also not reflected under this heading. 

Therefore, investments, as reported, are a severe underestimate of public 
investment in agriculture, and this bias has been increasing over time. For 
example, during the 1980s and the 1990s, minor irrigation sources mainly 

Figure 2-Private investment, electricity consumption, and index of 
terms of trade, 1980/81to1994/95 
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dependent on power account for between 75 and 80 percent of increments in 
irrigated area. Thus the proportion of electricity consumed in agriculture, 
compared with total electricity, rose steadily from about 14 percent in the 
mid- l 970s to 30 percent by the mid- l 990s (India, Ministry of Finance 
1996). As is well known, there is a heavy cross subsidy on electricity for 
agriculture. The implicit subsidy on this is much higher than on surface irri
gation (Gulati and Sharma 1997). 

If public investments made in agriculture are properly accounted for, the 
so-called complementarity between public and private investment stands out 
prominently. Although terms of trade for agriculture have shown some 
improvement in the 1990s, it appears that economic reforms undertaken so 
far have yet to find their full reflection in the terms of trade for agriculture. 
As it is, terms-of-trade movements do explain part of the recent spurt in pri
vate investment, but publicly provided infrastructure in the form of power 
seems to explain the rise in private investment better than the terms of trade 
(Figure 2 and Table 1). 

Therefore, there is no basis for complacency about the role of public 
investment in agriculture. It is going to be extremely important for inducing 
private investment and for deriving full benefit from the opportunities 
opened up by economic reforms, until the private sector begins to invest sub
stantially in infrastructure presently provided by the public sector. 

In order to raise public sector investment in canal irrigation and electrifi
cation, subsidies on these critical inputs need to be cut back. This requires 
major reforms in the pricing and institutional framework for the manage
ment of these inputs (Rao and Gulati 1997). 

PRODUCTIVITY 

An encouraging feature of agricultural growth in India during the 1980s 
was the spread of the Green Revolution to the central and eastern parts of 
India, where productivity is low but the potential for increase in productiv
ity is high and poverty is widespread. This trend seems to have been main
tained in the 1990s, as the growth offoodgrain output, particularly rice and 
wheat, is higher than the national average in quite a few of these states. 
However, these states also face a potential loss in output in some of these 
crops insofar as they have been disprotected. In oilseeds, which have been 
protected, the major gains have accrued to the relatively richer states in 
Western India; their growth rates in oilseeds output are above the national 
average (Table 2). 

It appears that the slowdown in the growth of foodgrain output in the 
1990s is explained not only by the slow growth of inputs like irrigation and 
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Table I-Determinants of private investment in India agriculture, 
1980-81 to 1994-95 

Coefficient of 

Constant term pubinv t 0 t elec tech R2 

-158.36 2.2055 0.68 
(5.33) 

63.14 -2.0966 0.57 
(4.18) 

21.20 0.1966 0.88 
(9.21) 

-40.06 0.7354 0.1528 0.93 
(3.00) (6.93) 

18.60 -0.1168 0.1863 0.88 
(0.17) (2.90) 

-112.10 -1.1125 1.5540 0.79 
(2.40) (3.48) 

-65.93 1.0438 l .o708 0.90 
(3.04) (4.91) 

-38.74 -0.0640 0.7344 0.1472 0.93 
(0.12) (2.86) (2.84) 

Notes: Private investment is the dependent variable. 
pubinv = public investment lagged I year 
tot = terms of trade I agged 1 year 
elec = electricity consumption 
tech =technology (time) 
The numbers in parentheses are t-ratios. 

fertilizer but also by the declining contribution of total factor productivity 
(TFP). According to a recent study, the contribution of TFP to the growth 
rate in output, which had risen substantially to a little over 40 percent in the 
post-Green Revolution period of the 1960s and 1970s, declined to about 30 
percent in the late 1980s (Desai and Namboodiri 1997). 

Because government expenditure on agricultural research and education 
is the most important determinant ofTFP, its level in relation to the value of 
agricultural output and its distribution over different commodities and 
regions hold the key to the growth of output, efficiency in resource alloca
tion, and the distribution of gains from the growth of productivity. However, 
the annual growth rate in real public expenditure on agricultural research and 
education, having accelerated in the post-Green Revolution period of the 
1970s, has slowed since the mid-1980s, hovering around 0.5 percent of the 
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Table 2-Growth rates of output, 1990/91 to 1995/96 

Total 
Region/state Rice Wheat foodgrains Oilseeds 

Eastern and Central 
Bihar 4.74 4.55 3.65 -1.40 
Madhya Pradesh 2.07 5.33 2.13 9.57 
Orissa 2.58 n.a. 0.77 -25.64 
Uttar Pradesh 1.18 3.67 2.20 1.81 
West Bengal 2.25 9.89 2.50 -1.93 

Western 
Gujarat 1.76 1.97 0.34 5.49 
Haryana 2.27 2.99 2.60 4.93 
Maharashtra 2.78 5.54 2.05 5.95 
Punjab 1.89 1.72 1.69 14.06 

Southern 
Andhra Pradesh -0.43 n.a. -0.70 -0.65 
Kamataka 4.38 4.95 4.86 2.99 
Kerala -3.07 n.a. -2.97 n.a. 
TamilNadu 5.11 n.a. 3.85 9.01 

Other 
Assam 0.87 n.a. 0.84 -2.34 
Himachal Pradesh 1.13 -2.41 -0.58 n.a. 
Jammu and Kashmir -0.74 3.46 0.62 n.a. 
Rajasthan -0.09 4.36 -0.02 4.08 

All India 2.07 3.43 1.88 4.12 

Source: Unpublished data provided by the Commission on Agricultural Costs and Prices 
(CACP), India, 1997. 

Note: n.a. indicates "not available." 

agricultural gross domestic product in the early 1990s (Pal, Jha, and Singh 
1997), as against the 1 percent requirement of the Ninth Plan projected by 
the Indian Council of Agricultural Research. 

A recent exercise on research priorities in Indian agriculture shows that 
the level of research expenditure is suboptimal or significantly lower than 
desired in the central and eastern states of Bihar, Madhya Pradesh, Orissa, 
Uttar Pradesh, and West Bengal, where productivity is low and poverty is 
widespread. Further, research expenditures on crops such as rice, certain 
coarse cereals, pulses, and oilseeds are suboptimal. The research expendi
tures are also not in tune with the diversification of agriculture and are not 
quite environmentally friendly in that livestock, horticulture, agroforestry, 
and dryland areas receive less than the desired expenditures (Pal, Jha, and 
Singh 1997). 

What all this leads to, in my opinion, is a need for a significant step-up 
in real public expenditure on agricultural research as well as an optimal 
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distribution ofresearch over different regions and commodities. This is essen
tial for raising the overall growth rate in agriculture, for realizing productivity 
gains in regions where there is large untapped potential, for reaping benefits 
from trade, for alleviating poverty, and for protecting the environment. 

POVERTY ALLEVIATION 

The latest available estimates on poverty show that the incidence of poverty 
or the proportion of people below the poverty line was lower in 1993/94 than 
in 1987 /88 (Table 3). However, the rate of decline in the incidence of pov
erty during the later period was much lower than in the preceding decade, 
despite a series of good monsoons and the spread of the Green Revolution to 
the poorer states in eastern India, leading to a rise in employment elasticity in 
agriculture. 

The perceptible decline in poverty in the 1980s was the combined result 
of acceleration in the growth rate in GDP, the spread of the Green Revolu
tion to the poorer areas, increased allocations for poverty alleviation pro
grams, and the strengthening of the public distribution system for food
grains. In the postreform period of the early 1990s, however, the GDP 
growth rate decreased significantly; the rate of inflation was high, persisting 
around 10 percent for four consecutive years; and the expenditure on social 
sectors, including the poverty alleviation programs, slowed. 

The consumer price index for agricultural laborers increased by 50 per
cent over the five years ending in 1993/94. This is because, among other 
things, the drive to reduce food subsidies led to a steep increase in the issue 
prices of foodgrains supplied under the public distribution system. The dif
ference between the free market and the public distribution system prices 
narrowed significantly, leading to reduced offtake from the public distribu
tion system and a decline in the per capita availability of foodgrains (Rao 

Table 3-Trends in poverty in India, 1977178 to 1993/94 

Growth rate (annual) 
Poverty (head count) 

1977178-- 1987/88--

Region 1977178 1987/88 1993/94 1987/88 1993/94 

(percent) (percent) 

Rural 50.60 39.23 36.66 -2.51 -1.12 
Urban 40.50 36.20 30.51 -1.12 -2.81 
All India 48.36 38.47 35.04 -2.26 -l.54 

Source: World Bank 1997. 
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and Radhakrishna 1997). These factors may explain the slow pace ofreduc
tion in rural poverty in this period, compared with the 1980s. 

On the other hand, the impact of economic reforms on the urban poor 
seems to have been favorable since the rate ofreduction in urban poverty is 
greater than in the previous decade (Table 3). It would be interesting in this 
context to investigate the response of the urban informal sector, on which the 
bulk of the urban poor depend, to the reforms undertaken so far. 

In the three years ending in 1996/97, growth rates in GDP rose to nearly 
7 percent, the rate of inflation came down to about 5 percent, and expendi
ture on social sectors picked up. It is, therefore, very likely that the pace of 
poverty reduction in both rural and urban areas has improved significantly. 

Economic reforms in India have not yet directly affected agriculture in a 
big way, either by opening up trade or by strengthening infrastructure. The 
full impact of economic reforms undertaken so far has yet to be felt. There
fore, what I have been discussing is basically the immediate or short-run 
impact of macroeconomic stabilization measures on poverty via their effects 
on employment and inflation . 

A major consequence of structural adjustment measures undertaken so far, 
as well as those yet to be undertaken including those directly affecting agri
culture, is likely to be an improvement in the terms of trade for agriculture, 
which may raise rural investment and employment. Stepping up exports of 
agro-based products, especially horticulture and floriculture products for 
which demand is favorable, could raise employment and income, particu
larly in the dry land areas where poverty is widespread. 

Agriculture makes a significant indirect contribution to rural poverty 
alleviation through its contribution to overall economic growth as a result of 
its strong linkages to the rest of the economy. It also strengthens food secu
rity. The rise in agricultural wages can be attributed mainly to the rise in the 
demand for labor in nonagricultural activities, notably construction and 
services (Bhalla et al. 1991). This may indeed explain why, across the coun
tries of East and Southeast Asia, rural poverty reduction is more strongly 
correlated with overall economic growth than with agricultural growth per 
se (ESCAP 1996). 

The employment generated from growth and from the officially spon
sored poverty alleviation programs, apart from their direct and immediate 
impact in increasing incomes, have important indirect and long-term effects 
on the socioeconomic status of the poor. For example, the Employment 
Guarantee Scheme in Maharashtra has contributed immensely to the 
empowerment of women, thus triggering desirable changes at the household 
as well as the village level (India, Ministry of Labor 1991 ). Employment 
generation has the potential to free labor from the dependency syndrome and 
induce the poor to send their children to school, especially when programs 
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are in place for universal primary education. Already there is evidence that 
the rise in wages and reduction in poverty during the 1980s has led to greater 
enrollment of children in school, which resulted, in tum, in a slowdown in 
the growth of the labor force and higher wages (UNDP 1993). 

This experience underscores the need for continuance of special employ
ment programs and the public distribution of foodgrains to the poor in order to 
supplement the employment generated in the process of growth. Such inter
vention will be necessary until the growth rate in GDP rises to a high enough 
level and the population growth rate declines significantly. However, experi
ence also underlines the need to reorient such programs toward self-targeting 
by involving in their management local elected bodies and beneficiaries, so 
that the programs become cost-effective and the benefits really reach those for 
whom they are intended (Radhakrishna et al. 1997). 

So far I have talked of the linkages between growth in agriculture, 
reforms, and poverty alleviation. But how have growth in agriculture and 
reduction in poverty impinged upon the health of natural resources? What 
implications will they have for sustainable use of resources? 

SUSTAINABLE RESOURCE USE 

The variables related to the sustainable use of natural resources do not sug
gest that the processes of degradation have been reversed. For example, sub
sidies on power, with a zero marginal cost for pumping water and very low 
user charges for canal irrigation, and subsidies on fertilizers are still on the 
increase. These subsidies are not only responsible for the overexploitation of 
natural resources, but also for retarding the adoption of technological 
changes that conserve resources. Moreover, there are no perceptible changes 
in the management of degraded forests and common property resources so 
that the poor have a greater stake in maintaining them. Nor are penalties 
imposed on those responsible for the improper use of resources. 

On the positive side, the progress of land-augmenting technological 
change and the resulting growth in total factor productivity can be re
garded as the single most important factor contributing to the sustainable 
use ofresources. The expansion of area under cultivation at the expense of 
forests witnessed in the pre-Green Revolution period has considerably 
slowed, and, oflate, there has been a rise in fallow area. The amount offal
low area is highly correlated with area irrigated, suggesting that the prog
ress in yield-increasing technology has reduced pressure on marginal lands 
(Ray 1992; Reddy I 99 I). The rapid replacement of bullocks by tractors 
and cows by buffalos as milch animals in prosperous irrigated areas also 
points to a similar trend. However, the concentration of cattle among 



-
13 

land-scarce smallholdings and the rapid increase in the number of small 
ruminants like sheep and goats are exerting pressure on common property 
resources (Rao 1994). 

The opening up of trade and the rise in the domestic demand for agro
products as a result of the rise in per capita income are likely to be the most 
important factors causing pressure on natural resources. The pressure from 
population growth and poverty is still significant, but its importance has 
clearly been declining relative to the pressure of demand from affluence. The 
poor are increasingly becoming the victims of natural resource degradation 
in the form of shortages of fuel, fodder, and drinking water, rather than being 
the perpetrators of such degradation. 

However, insofar as the opening up oflndian agriculture does away with 
the implicit taxation of agriculture and thus improves the resource position 
of farmers and attracts greater investment, it makes it easier to reduce input 
subsidies and to augment water resources in a sustainable way. For example, 
according to the latest estimates of India's Ministry of Commerce, the 
product-specific measure of support to agriculture in India is highly nega
tive, well over -30 percent of the value of agricultural output, as against 
input subsidies to the extent of 7.5 percent of the value of output. 

Under the revamped watershed development program for marginal 
lands, the adverse externalities of individual actions are to be minimized. 
Under the new strategy, the farmers are to be fully involved in the prepara
tion and implementation of plans for watershed development. The involve
ment of the poor in the reforestation of degraded forests, with proper user 
rights for them under joint forest management, holds great promise for 
regeneration of the environment. These policies are being implemented in 
states such as Andhra Pradesh, Orissa, and West Bengal. 

Whereas soil and moisture conservation would raise the profitability of 
investment in research for unfavorable areas, it is equally true that the avail
ability of improved technologies would make conservation of natural 
resources attractive to the farmers. Indeed, IFPRI studies show that the 
returns on investment in inputs as well as in research at the margin are higher 
for unfavorable areas than for irrigated areas, which so far have received 
greater attention (Fan and Hazell 1997). Therefore, the evolution of new 
technologies for marginal lands, by giving priority to frontier areas of 
research like biotechnology that are environmentally friendly, is likely to 
contribute significantly to the sustainable use of resources. 

Since unfavorable areas in India account for a large proportion of the 
total agricultural land and population, achieving broad-based growth by giv
ing high priority to conservation and research in such areas can contribute to 
the speedy alleviation of poverty and reduce pressure on the environment 
even in favorable areas. 
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IMPLICATIONS FOR POLICY 

Let me wind up by spelling out what I regard as the most important impli
cations of this analysis for policy fonnulation. First, since redistribution 
ofland by further lowering of the legal ceiling on landholdings is not politi
cally feasible and the implementation of top-down, subsidy-oriented poverty 
alleviation programs is not likely to be effective, economic and social 
empowennent of the poor has to be achieved basically through productive 
employment and human development. This requires, apart from social devel
opment, rapid, broad-based, labor-intensive growth. Going by the East Asian 
experience, this implies that India should aim at an annual average growth 
rate in GDP of7 to 8 percent, together with an agricultural growth rate of 4 to 
5 percent over the next decade. Assuming that private consumption will 
grow by 5 percent per year up to the year 2000 and at 6 percent per year 
between 2000 and 2020, our projections show that the incidence of rural 
poverty will decline to 11 percent in 2010 and 3 percent in 2020, and in 
urban areas 4 percent will remain poor in 2010 and 1 percent in 2020 (Rao 
and Radhakrishna 1997). 

Second, achieving an agricultural growth rate of 4 to 5 percent requires 
increasing diversification, stepping up exports, and further liberalizing the 
processing and marketing sectors. These steps would result in improved 
tenns of trade for agriculture and greater incentives for private investment as 
well as technological upgrading, especially in newly emerging areas like 
agro-processing. 

The third major implication, to my mind, is that public investment in 
physical infrastructure and human development, such as health and educa
tion, should be stepped up in the medium tenn, until the private sector is 
attracted into infrastructure investment in a big way. In the wake of ongoing 
economic reforms, the fiscal deficit has been reduced not by raising revenues 
or by reducing inessential expenditure, but mainly by cutting back on capital 
outlays. As a result, infrastructure has been the main casualty. It is now 
emerging as the single most important constraint to growth. If some subsi
dies are inevitable in the short run in a democracy, then having the well-off 
pay for these through tax revenues is the only alternative for protecting capital 
outlays. At present, the ratio of taxes to GDP in India is still lower than the 
prerefonn level, which itself is significantly lower than in many of the fast
growing Asian economies. 

The fourth major implication is that, although public investment in infra
structure and research has to increase, it needs to be augmented by private 
investment. Its management needs to be debureaucratized and depoliticized by 
involving the private sector and users of services, such as water user associa
tions in canal networks (Subramanian, Jagannathan, and Meinzen-Dick 
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1997). This is necessary to improve the efficiency of services and to recover 
the costs from users. 

Finally, there is a need to improve the efficiency of delivery systems for 
rural development and to devolve the functions of economic and social devel
opment by giving local elected bodies the power and the resources to make 
development decisions, as outlined under the 73rd and 74th amendments of 
the Constitution of India but not implemented so far in any of the states. 
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