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Foreword

At any given moment, it is hard to gauge
how a burgeoning population is affecting
a nation's economic prospects, poverty

levels, and environment. Only over decades does
the signal-to-noise ratio become clear—which is
why this retrospective look at a study unprece-
dented in its era is so significant.

In the late 1960s, when India's population
stood at about 500 million, the forward-looking
Second India Study asked how India could cope
with demands for more food, land, water, jobs,
schooling, and energy as its population dou-
bled by the year 2000. With the creation of a
"second India" nearly completed, a research
team of eminent Indian experts and Dr. Robert
Repetto, WRI vice president and senior econo-
mist, compared the study's forecasts with the
actual effects of a rapid population doubling to
develop a better understanding of the interrela-
tionship among demographic change, economic
growth, environmental stress and government
policy.

Published on the eve of the International
Conference on Population and Development in
Cairo, "Second India" Revisited brings accurate
data and objective analyses to bear on the quan-
daries and questions that will dominate the Cairo
conference. Passions tend to run high when peo-
ple with vastly different perspectives grapple
with the convoluted knot that binds poverty,
population growth, development, and environ-
mental damage together. We hope Cairo confer-
ence-goers will find use for this dispassionate ex-

ploration of how all these factors interacted in
India over the past 25 years.

Though limited to one nation, these analyses
can inform planning for the more populous
world of the next century. Demographers project
that India's population will double again before it
stabilizes, adding a Third and a Fourth India—
and that many other developing countries will
trace similar growth curves over the next few
decades. Seeing where the Second India Study was
right—and wrong—can help nations facing steep
population increases to chart a course for reduc-
ing poverty and limiting ecological damages in
the near term and, eventually, stabilizing their
populations. The report also identifies policy
changes that can help countries reconcile in-
evitable population increases with the need for
development and environmental protection.

The analyses set forth in "Second India"
Revisited advance and complement those of such
recent WRI studies as Population Growth, Poverty,
and Environmental Stress: Frontier Migration in the
Philippines and Costa Rica and Agricultural Policy
and Sustainability: Case Studies from India, Chile, the
Philippines, and the United States. To carry this
work forward on a global scale, WRI is working
with the Brookings Institution and the Santa Fe
Institute to determine how societies everywhere
might become sustainable by the year 2050. In
collaboration with colleagues from many coun-
tries, the 2050 Project's research team has envi-
sioned a sustainable future for countries and
regions and is now surveying the policy interven-
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I. Overview

A. Background to the Study

I n September 1994, at the World Population
Conference in Cairo, delegates, scientists, and
concerned citizens from around the world

will meet to consider how poverty, illiteracy and
inequality keep birth and death rates high. They
will debate the consequences of an almost in-
evitable doubling of world population for the en-
vironment and for human wellbeing. The debate
will be contentious; the outcome, uncertain. New
perspectives on gender inequality and reproduc-
tive health have come to the fore, but the main is-
sues are still those that were argued at the second
World Population Conference in Mexico City in
1984 and at the first World Population Conference
in Bucharest in 1974. Little has been resolved,
partly because value judgments, ideological lean-
ings, and assumptions conditioned by economic
status, geography, race, and gender affect people's
perspectives on population issues so strongly.

Almost twenty-five years ago, hoping to pro-
mote a dispassionate examination of issues that
were no less contentious then, the Ford Founda-
tion assembled a group of notable Indian scholars
to assess the implications of the doubling of
India's population that demographers in 1970
considered inevitable. Then as now, India was
considered by many to be one of the critical
grounds on which the dynamics of population,
poverty, and resource scarcity would be played
out. Radically different diagnoses and prognoses
were being offered. The Government of India's
Planning Commission had just offered a medium-

term development plan that foresaw much faster
growth in agricultural production and income,
rapid poverty alleviation, and a fifty-percent drop
in the birth rate. A notable expatriate agricultural
expert, impressed with the success of high-yield-
ing rice and wheat varieties, proclaimed "Some-
thing fundamental and dynamic, with far reach-
ing consequences, has been introduced into the
Indian agricultural scene since 1965.. .The quan-
tum change in technology has been added to a
foodgrain production which was already growing
at a rate of 2.5 percent annually since Indepen-
dence. Therefore, it is difficult to imagine a
growth rate of foodgrain production over the next
decade of less than 3.5 percent annual trend.. .We
feel that a 5 percent rate is most probable" (Cum-
mings [1969]).

Speaking at the same time, however, equally
confident observers predicted disaster—India's
inability to feed its growing population: according
to Paul Ehrlich's, The Population Bomb: "It now
seems inevitable that death through starvation
will be at least one factor in the coming increase in
the death rate" (Ehrlich [1968], 69). In a widely
read book, William and Paul Paddock took an
even more alarmist position: "All evidence shows
that there is no possibility that sufficient new tech-
nology will be developed through research in
time to avert widespread famine" (Paddock &
Paddock [1967], 78). "...today's trends show that
it will be beyond the resources of the U.S. to keep
famine out of India during the 1970s. Indian agri-
culture is too antiquated. Its present government
is too inefficient to inaugurate long-term agricul-



tural development programs. Its population tidal
wave is too overwhelming, more than 11,500,000
are added each year to the current half-billion
population" (Paddock & Paddock [1967], 217).

Drawing by Stevenson © 1975
The New Yorker Magazine, Inc.

Amid polarized debates of this sort, the eight-
volume report sponsored by the Ford Foundation
in India, the Second India Study, was the most com-
prehensive and systematic effort up to that time to
foresee the consequences of population growth—

for economic development, poverty alleviation,
food supply, and natural resource use. There were
individual studies on demography, urbanization,
the economy, agriculture, water, energy, industry,
and services. There were also an overview report
and separate regional studies. Each author consid-
ered events up through 1970, prospects and con-
straints relevant to the sector, and constructed
several plausible scenarios for the future up
through the year 2000. All authors tried as best
they could to link developments across sectors.

Now that the doubling of India's population is
within sight, WRI has joined another team of emi-
nent Indian experts to compare the scenarios of
the Second India Study with actual developments.
The first objective in reassessing the Second India
Study is to see to what extent even the most exten-
sive efforts to foresee the interplay of demo-
graphic, economic, and ecological change suc-
ceeded. Today, dogmatic pronouncements, both
optimistic and pessimistic, about the conse-
quences of future population growth still abound.
Is such dogmatism justified? Can even serious
scholars accurately foresee what adaptations to
current constraints will emerge, or what new
problems will materialize? What are the pitfalls of
extrapolating current trends into the future?

The authors of the original Second India Study
were by no means oblivious to the perils in their
way. Dr. Hannan Ezekiel, who wrote the
overview study, cautioned: "The world of futurol-
ogy is full of the wreckage of projections that have
been completely disproved by actual develop-
ments. The main problem arises from the fact that
futurology finds it impossible to deal with large
and unpredictable shocks to the economy which
make nonsense of the assumptions on which all
projections have to be made, and, in particular, of
the basic assumption of continuity which under-
lies the entire process of projection-making"
(Ezekiel [1975], Overview, 4).

In some areas, this assumption of continuity
was amply justified. India continues to wrestle
with many of the same problems today that were
obvious in 1970. Managing water, forests, and
other natural resources that form India's commu-



nal endowment is just as challenging today as it
was then. In fact, Indian policy is once again de-
volving authority and responsibility to local gov-
ernment and community organizations, reversing
a decades-long centralizing trend. In urban areas,
providing housing, water, sanitation, and other
basic services to an expanding city population has
proven to be every bit the problem that the Second
India Study foresaw. So has been the challenge of
generating jobs for a labor force doubling in size.
In these respects, among others, the Second India
Study's vision was accurate.

However, there were external shocks that have
fundamentally changed the course of India's
economy, which the Second India Study could not
clearly foresee: the oil price shocks that made
India's energy-intensive heavy industrialization
pattern irretrievably uneconomic; the accelerating
globalization of the international economy, which
invalidated India's inward-looking import substi-
tution strategy; the collapse of the Soviet Union
and the switch to rapid market-oriented growth in
China, which undermined India's commitment to
central planning and state-dominated develop-
ment and has led to the economic reforms initi-
ated in the 1980s and still continuing. The Second
India Study volumes traced out the implications of
various assumptions about the future, but one as-
sumption that was not questioned—although it
had the most far-reaching consequences—was
that India would continue under the centrally
planned economic regime that had been estab-
lished in the 1950s and 1960s. The gradual liberal-
ization of that regime has been one of the factors
enabling India's economic growth to accelerate
over the last decade.

By and large, developments since the Second
India Study was undertaken twenty years ago
fall within the range of scenarios the authors
thought plausible. In general, progress in indus-
trial and agricultural growth, poverty allevia-
tion, and demographic transition has been
nearer the pessimistic end of the range, but dur-
ing the 1980s the pace of development quick-
ened significantly. In this sense, the middle
ground taken by the Second India Study turned
out to be the safer position.

However, there have been plenty of surprises
and a few mysteries over two decades of experi-
ence. Among the surprises:

• By 1991, fertility rates in the South Indian
states of Kerala and Tamil Nadu had reached
replacement level or below, while rates in
much of North India still exceeded five over
the average woman's lifetime.

• Over India as a whole, natural fertility—the
number of births a non-contracepting woman
would experience in a lifetime—had risen
from about six to about nine, a 50-percent in-
crease over roughly two decades.

• Despite the continuing shrinkage in agricul-
tural land per person in the countryside, by
the late 1980s the percentage of people below
the poverty line was lower in rural villages
than in cities.

• Throughout most of the period there were
shortages of coal and coal-based electricity,
though domestic reserves of coal are ample.
By contrast, reserves and production of pe-
troleum and natural gas, which were thought
to be scarce, have greatly increased.

There are other developments that remain mys-
terious, not well understood or explained even by
Indian experts. For example, the percentage of In-
dian households with monthly expenditures high
enough to permit them to buy a nutritionally ade-
quate supply of calories rose, from 45 percent in
1973 to 61 percent in 1988. In India, this is how the
poverty line is defined. However, an increasing
share of these households above the poverty line
are apparently not consuming a nutritionally ade-
quate amount of calories, even though they can af-
ford to. They are spending their greater resources
on non-food items and on relatively expensive
foodstuffs instead of on basic cereals and pulses.
The percentage of such households increased
from 12 to 37 percent of the total between 1978
and 1988.

Equally mysterious is the rise in real wages in
India in both rural and urban areas and in virtu-



ally all regions. Real wages rose not only in the
1980s, when growth was quick, but also in the
1970s, when growth was slow. Yet, during both
decades, neither agriculture nor factory industry
generated enough new jobs even to keep pace
with the growth in the labor force, let alone to cut
into the huge backlog of underemployment. The
explanation, still to be found, must lie in the unex-
pected vigor of job creation in the huge unorga-
nized non-farm sector, in which most Indians
actually work.

The Second India Study anticipated some prob-
lems that have not materialized. The authors
greatly overestimated the resource requirements
of India's economic development. They dis-
counted the impact of new technologies that
would be adopted, even in India's relatively
closed economy. For example, virtually the entire
steel industry converted from open hearth to elec-
tric arc furnaces, greatly reducing energy require-
ments. The cement industry shifted from wet to
dry processes, with similar results. Also, the em-
phasis on heavy industry characteristic of India's
development strategy in the 1960s was moder-
ated. As a result, much less steel was needed for
machine building, railway construction, and the
like. Fewer railway lines and cars were needed to
carry coal and less coal was needed to feed steam
boilers and industrial furnaces. Even though
India's economic policies during the period pro-
vided few incentives to conserve resources, struc-
tural and technological change nonetheless
worked to that end. As a result, the environmental
impacts and capital requirements of India's
growth were substantially less than they would
have been under Second India Study scenarios.

It is also true that problems have materialized
that were not foreseen. In agriculture, for exam-
ple, despite the optimism generated in the 1960s
by the success of high-yielding wheat and rice
seed varieties, an extensive agricultural research
effort in India has been unable to demonstrate
continuing yield improvements over the 1970s
and 1980s for major crops. Newly released seeds
and agronomic input packages tested on farmers'
fields have failed to show upward yield trends in
the past two decades. Whether this represents de-

Despite the optimism generated in the
1960s by the success of high-yielding
wheat and rice seed varieties, an
extensive agricultural research effort in
India has been unable to demonstrate
continuing yield improvements over the
1970s and 1980s for major crops.

terioration in underlying soil fertility, weaknesses
in the agricultural research effort, or genetic limi-
tations in the plant materials available for use, is
not well known. Whatever the cause, average
farm yields continue to rise, but toward a static
ceiling of demonstrated research results.

Overall, the record of the Second India Study
teaches both the value of serious efforts to look
ahead at the implications of massive population
expansion and the need for a certain humility in
making predictions. The Study did identify many
of the key challenges that India would face and
raised some of the key policy issues that policy-
makers needed to confront—and, by and large,
have confronted over the succeeding two decades.

B. The Main Trends

Another objective in reexamining India's expe-
rience, using the Second India Study as a bench-
mark, was to trace out the key interactions of pop-
ulation growth, economic development, and
environmental stress over 20 years. The opportu-
nity was unique because only over a span of
decades can these underlying dynamics be dis-
cerned amid the short-term shocks and adjust-
ments of economic development.

The conclusions of the Second India Study,
though varied, were basically optimistic that



poverty and population growth could be reduced
despite India's limited financial and natural re-
sources. However, the authors emphasized that
doing so depended not so much on the availabil-
ity of technology as on solving difficult and long-
standing social and institutional problems.

These judgments were basically correct. The
disasters predicted by Malthusian pessimists have
not happened and India has continued to develop
economically over the past two decades. But
progress has been toward the low end of Second
India Study projections, certainly much slower
than hoped in the Government of India's various
Five-Year Development Plans, and slower than
that observed in many other large developing
countries in Asia.

The population growth rate between 1970 and
1990 was only very slightly lower than it had been
during the previous two decades: 2.1 percent per
year compared to 2.2 percent. Near constancy in
the growth rate masked the underlying demo-
graphic transition: birth rates and death rates did
fall—each by about 25 percent. The percentage of
couples using contraceptives rose from 10 to 40
percent over the period, largely through the ef-
forts of the government-supported family plan-
ning program. Per thousand of population, health
personnel and clinical facilities expanded by 50
percent or more. However, life expectancy in
India in 1990 was about 60 years—still substan-
tially lower than in the developing regions of East
and Southeast Asia. Although infant mortality
rates have fallen and the diseases of old age now
take a comparatively higher toll, poverty-related
diseases stemming from malnutrition and expo-
sure to respiratory and gastro-intestinal infections
still predominate.

Economic growth has also been toward the low
end of Second India Study projections and beneath
that achieved elsewhere in Asia, but at least as
rapid as in the rest of the developed or developing
world. Between 1970-71 and 1990-91, GDP
growth in constant prices averaged 4 percent, but
this masks a substantial step-up from 3.5 percent
in the 1970s to 5.3 percent in the 1980s. Contrary
to some economic theories, India was able to raise

its household savings rate significantly, despite
continuing rapid population growth. Economic
growth allowed a slight reduction in the number
of people in India living below the poverty line,
despite the addition of three hundred million peo-
ple to the population over this period, and despite
little change in the distribution of income between
rich and poor. However, according to the latest es-
timates, over 300 million people, almost 40 per-
cent of the total population, still were below the
poverty line in 1987-88. These two trends are in-
terrelated: slow progress in reducing poverty has
retarded the fall in birth and death rates, and the
near constancy in the rate of population growth
has retarded progress in eliminating poverty.

Agricultural production has continued to rise
at virtually the same trend growth rate observed
during the preceding twenty years, even though
the net cultivated area hasn't increased in the past
two decades. The Green Revolution didn't fail,
but neither has it produced a quantum increase in
the growth of foodgrains output. Rather, it al-
lowed production to continue expanding by in-
creasing yields, even after the limits of cultivable
acreage had been approached. Supplies have been
adequate to meet market demand and to improve
the diet of the average person somewhat, though
poverty still consigns hundreds of millions of In-
dians to malnutrition. Foodgrains production per
capita has increased by only 5.4 percent despite 20
years of agricultural development efforts. The
Green Revolution really took hold in the alluvial
river basins where tubewell irrigation during win-
ter was possible. Dryland agriculture has lagged
further behind, so regional disparities in rural in-
comes have increased.

Throughout most of the period, neither the pace
of growth nor the pattern of development has pro-
vided the growing numbers of jobs needed to ab-
sorb the expanding labor force and cut into the
backlog of underemployment in rural and urban
India. In the Green Revolution areas, pumpsets,
tractors, and chemicals have replaced labor in farm
operations, limiting the growth of farm employ-
ment. In lagging agricultural areas, shrinking land-
man ratios have exacerbated existing labor sur-
pluses. A growing percentage of the rural labor



force has had recourse to casual wage employment
off the farm, some of it generated by governmental
rural employment and other targeted anti-poverty
schemes. In urban areas, employment in large and
medium-sized industries has also grown much
more slowly than output, which itself has in-
creased more slowly than in other developing
Asian economies. Capital-labor and capital-output
ratios rose in most Indian industries over the pe-
riod. However, especially as economic growth ac-
celerated during the 1980s, rising real wages in
most parts of the country seems to have indicated
a pick-up in labor demand.

In most respects, India's environment has dete-
riorated markedly since the Second India Study
was written. In canal-irrigated areas, dams are
rapidly silting up because of deforestation up-
stream, and millions of hectares of farmland have
become waterlogged or salinized because water
has been applied improperly. In large areas
where tubewell development has been intensive,
water tables are falling; in coastal areas, salt water
is invading and ruining the aquifers, depriving
tens of millions of people of drinking and irriga-
tion water. In areas of intensive farming, deficien-
cies in organic matter and micronutrients have
emerged and limit crop yields.

In the uncultivated parts of rural India, two
thirds of the total area, overharvesting of fuel-
wood and overgrazing of livestock—combined
with unsustainable rates of commercial exploita-
tion—have devegetated the landscape. Neither
central nor state government authorities have
been able to ration access to these communal re-
sources effectively and equitably. Large-scale soil
erosion and disruption of hydrological flows
have resulted. Increasing shortages of fuelwood,
fodder, and other useful products of India's com-
mons have added to the deprivations of the rural
poor, especially women, who are most dependent
on those resources. Most of India's varied native
ecosystems now exist only in remnant patches,
under great pressure from surrounding popula-
tions and commercial interests. Shrinking habitats
have reduced the numbers and the ranges of
India's magnificent and diverse plant, animal and
bird populations, endangering many.

Most of India's varied native ecosystems
now exist only in remnant patches, under
great pressure from surrounding
populations and commercial interests.

Although governments have invested heavily
to provide greater access to safe drinking water
and other basic infrastructure, the urban environ-
ment has also deteriorated in many respects. The
urban population has grown twice as fast as rural
numbers have. Because job opportunities have
not kept pace with the growing labor force in
cities, the numbers of the urban poor have grown
by one third over twenty years. Living in make-
shift huts in squatter settlements without proper
sanitation and waste disposal, most poor city-
dwellers are heavily exposed to water pollution
and communicable diseases. Air pollution from
industrial emissions and from vehicle exhausts
that still contain lead is a worsening problem, es-
pecially for malnourished children with chronic
respiratory infections.

C. Vicious and Virtuous Circles

Participants in the original Second India Study
saw the diverging paths towards India's future,
some leading toward development and prosper-
ity but others leading to deeper poverty and
degradation. They emphasized that steps in ei-
ther direction would be self-reinforcing, pro-
pelling the nation down one path or the other. As
Hannan Ezekiel put it, "I was deeply impressed
by two things. One was the existence of vicious or
virtuous circles of interaction having profound
implications for the likely state of the economy at
the end of the period. The other was the critical
role of policy in determining whether these rela-
tionships would, in fact, operate to produce vi-
cious or virtuous circles...."



The overall interplay between population,
poverty, and resource availability was described
in such terms. Here is his description of the dark
scenario: "Income will grow slowly. Population
will grow rapidly. Per capita income will, there-
fore, grow very slowly. This will have a negative
impact on family planning efforts.. .Also, savings
ratios will not rise and may even fall.. .Industrial
growth will be slow. Growth in industrial em-
ployment will be even slower.. .The existing land
hunger will increase. Further subdivision and
fragmentation of land will take place. Propaga-
tion of new techniques of cultivation will become
more difficult.. .In this context, talk of social jus-
tice will be mere nonsense. The proportion of the
population below the poverty line will certainly
increase.. .The employment situation will also
worsen and it may well be that the ability of the
socioeconomic system to cover it up in various
forms.. .will prove to be inadequate.. .Communal,
caste, regional or economic groups will fight with
one another with increasing bitterness in order to
obtain for themselves a share of the limited real
resources, income and employment available in
the country" (Ezekiel [1975], Overview, 189-190).

While this dark vision finds some reflection in
events in India since the early 1970s, the striking
trend is the increasing differentiation of develop-
ment patterns. While some regions stagnate, oth-
ers move briskly ahead. In fact, both virtuous and
vicious circles are evident in India's diverse re-
gions. In Kerala, for example, women have long
enjoyed better status and opportunity. Women
obtained more education and married later. They
gained greater access to professional and other
socially sanctioned employment, which cemented
their position and authority within the house-
hold. For all these reasons, contraceptive use and
fertility decline took hold early in Kerala. This, in
turn, allowed women to pursue education and
career more easily, and increased their social sta-
tus and economic opportunity. Today, 85 percent
of Kerala's women are literate, the infant mortal-
ity rate is comparable to that in New York City
and fertility is below replacement level.

By contrast, in northern and northwestern
states, such as Rajasthan, women typically mar-

ried outside their own villages and were secluded
within their husbands' household, virtually ex-
cluded from paid employment except in extreme
circumstances. Status came from mothering sons.
Girls received little education, married early, and
commenced childbearing. With little autonomy
or education, most women's opportunities out-
side the home were virtually nil. Thus, their social
status remained low, and few girls received more
than rudimentary education. Marriage age stayed
low, and birth rates continued high. In Rajasthan
today, only 20 percent of women are literate, only
30 percent of married couples practice contracep-
tion, and the average married woman has five to
six children.

Other vicious and virtuous circles affect India's
environment and resources. The British colonial
government assumed authority over almost all of
India's forests and uncultivated regions, all but
abrogating the traditional rights and regimes of
village communities, tribal societies, and other
groups that had used these resources—more or
less sustainably—for generations. After Indepen-
dence, succeeding central and state governments
were largely unable to restrain access to this vast
domain in the face of rising populations and de-
mands for raw materials. When demands sur-
passed sustainable yields, a cycle of depletion
and degradation was set in motion. Seeing others
taking the increasingly scarce resources without
stint, none saw reason to restrain their own de-
mands. Thus, overexploited stocks and harvests
shrank as population and demands on what re-
mained intensified. As the value of communal re-
sources deteriorated, village leaders increasingly
withdrew from attempts to manage what re-
mained, leaving the rural poor to glean what they
could from the ever-shrinking woodlands and
pastures.

In a few areas, the cycle has been interrupted
and reversed. Communities assured of equitable
and exclusive use of the commons have limited
overexploitation and cooperated in rehabitation
programs. Investments in restoration have raised
productivity, diminishing the pressure to overex-
ploit the resource. Higher returns have provided
the resources for further investments, leading to



further increases in productivity. Although only
in exceptional instances has the notorious
"tragedy of the commons" thus been reversed,
these promising examples have led to a needed
reexamination of development policies.

D. The Primacy of Institutions
and of Policies

The authors of the Second India Study made
clear their views that India had the power to
choose options that would generate employ-
ment, reduce poverty, accelerate the demo-
graphic transition, and avert resource crises.
They emphasized that neither the technology
available at that time nor the availability of nat-
ural resources precluded India from raising liv-
ing standards for a doubled population. The
agricultural technologies needed to double
yields and production on both dry and irrigated
farmland existed then. India also possessed
enough energy resources to meet the needs of
cities, industries, and villages.

According to the Second India Study, by choos-
ing policies that spurred rapid employment
growth, government could deal effectively with
poverty and malnutrition within the economic
system, rather than by attempting to mitigate the
failures of economic development through spe-
cial anti-poverty interventions. By reducing
poverty and investing heavily in education and
health, the government could ensure the success
of the family planning program and accelerate
the demographic transition. By promoting com-
munity woodlots, biogas plants, and rural electri-
fication, the government could provide enough
fuel and forage to relieve pressure on India's
common property resources. By better managing
water resources and by integrating surface and
groundwater systems, India could expand its irri-
gated area without environmental damage. The
question was whether India would choose these
successful options.

A look back over the past twenty years con-
firms the correctness of this point of view. Nei-
ther technologies nor resources have been the in-

tractable problems. Rather, where development
has faltered, the stumbling blocks have usually
been institutional and policy related. The key
issue has often turned out to be that of creating
mechanisms, whether through market incentives,
community organizations, or other means of gov-
ernance, for bringing the interests of the individ-
ual into line with those of the broader commu-
nity. Where this has happened, the circles have
been virtuous; where it has not, the circles have
been vicious and the dynamics destructive and
unsustainable.

In family planning, the government has contin-
ued to emphasize the technologies of birth con-
trol, first the IUD, then male and female steriliza-
tion. An extensive service network has been
constructed to provide these technologies
throughout India, with substantial impact on
those ready to terminate child-bearing. However,
what has become increasingly evident is the im-
portance of social institutions that afford women
social status, autonomy, and opportunity—not
only to regulate their fertility but to satisfy their
health, economic and social needs as well. In
parts of India, where women can fulfill these
needs, their own interests in family planning co-
incide with those of the larger community.

In other realms, similar findings emerge. For
example, persistent energy shortages have indeed
robbed India of badly needed output and em-
ployment, depriving the urban and rural poor
alike. But, neither technology nor natural re-
sources have been constraining. India has large
coal reserves and far more oil and gas than was
suspected twenty-five years ago. One reason for
scarcities of commercial fuels has been the failure
to price energy high enough to ration demand
and generate funds for reinvestment. Another
reason has been continued reliance on inefficient
public sector monopolies. In rural areas, renew-
able energy technologies and potential biomass
resources have been available, but too few re-
sources have been allocated to meet the energy
needs of the rural poor, and too few community
governance structures have been built and sup-
ported to reverse the notorious tragedy of the
commons.



In agriculture, India has successfully promoted
the use of its underground water resources and
the new Green Revolution technology to meet its
food requirements. Where farmers could invest in
electric or diesel powered tubewells, and control
their own water supplies, the use of modern agri-
cultural technologies has paid off, and farmers
have rapidly increased their yields and incomes.
Local water markets have emerged through
which those without wells can share in the bene-
fits. By contrast, in large canal irrigation systems,
where the interests of farmers come into conflict,
politicized irrigation administrations have been
unable to allocate water efficiently and equitably.
Compared to tubewells, canal irrigation still re-
mains typically unreliable or inadequate and has
increased agricultural yields much less.

Moreover, because groundwater exploitation
was heavily subsidized on a first-come, first-
served basis, the better-off farmers were allowed
control of an immensely valuable resource at vir-
tually no cost, and an opportunity was missed to
allocate more rural assets and income to small
farmers and agricultural workers. Where water
scarcities emerged, the absence of any effective

means to limit the individual farmer's with-
drawals has led to depletion or ecological dam-
age. By concentrating its fiscal resources heavily
on the alluvial areas where tubewells were ad-
vantageous, the government put the lagging dry-
land and flood-prone regions at a disadvantage,
allowing rural income disparities to widen.

The evidence that has emerged in India over
the 20 years since the Second India Study was car-
ried out suggests that a rapid demographic tran-
sition, poverty alleviation, and development can
occur simultaneously even in poor and populous
countries. But unsustainable spirals of population
growth, environmental degradation and impov-
erishment are also possible. Population growth
such as India's makes it harder to reduce under-
employment and poverty, raise educational levels
and environmental quality, or provide adequate
infrastructure and basic services, but it doesn't
make these tasks impossible. The key determi-
nants of success seem to lie in the social frame-
work, broadly conceived to include the system of
norms, economic arrangements, policies, and in-
stitutions of governance.



II. Population Change in India:
A 20-Year Perspective

The expected population doubling that mo-
tivated the Second India Study will have oc-
curred by the year 2007 (Bowonder, Popu-

lation, 15, Table 15). The 1991 census counted 846
million Indians, almost as many as in the highest
Second India Study projection of 849 million and 32
million people more than in the lowest. By mid-
1994, the Indian population had increased fur-
ther, to about 900 million. The population in-
crease since 1971, when it stood at 548 million,
has been larger than the total increase in the six
earlier decades of the 20th century (Srinivasan, 1).
In fact, if the people added to India's population
since 1971 inhabited a country of their own, it
would be the world's third most populous coun-
try, smaller only than China and India itself.

Although the growth rate during the past
decade—2.12 percent annually—has declined
slightly from the 2.20 percent rate experienced
during the 1970s, in much of India (including the
states of Andhra Pradesh, Himachal Pradesh,
Bihar, Jammu Kashmir, Punjab, Rajasthan, Uttar
Pradesh, and Karnataka), the population growth
rate is still increasing, and the rate of increase na-
tionwide since 1971 remains higher than that ex-
perienced between 1951 and 1971. As a conse-
quence, India's population remains young: 36
percent of the population is under 15 years old,
compared to 42 percent in 1971. The generation of
women entering their reproductive years during
each decade continues to be much larger than the
previous cohort, continuing the momentum of
population growth even as the number of births
per woman falls. Therefore, demographers pro-

ject that India's population will double again be-
fore it stabilizes, adding a Third and Fourth India
to the 1971 population totals (World Bank [1993],
Table 26). (See Figure 1.)

A. Changing Mortality Patterns

Although population growth rates for India as
a whole have changed only slightly over the past
two decades, both birth and death rates have
fallen. The Second India Study assumed that by
1991 life expectancy at birth would have reached
60 years, and the 2.5 year disadvantage in life ex-
pectancy that females suffered in 1971 would
have been largely eliminated. The study pre-
dicted that rapid post-war gains from the control
of famines and communicable diseases would be
difficult to sustain since mortality gains would
thereafter depend more on improvements in nu-
tritional intake, primary health care in rural areas,
and the provision of safe drinking water and
sanitation.

This tempered optimism has largely been vin-
dicated. Life expectancy at birth had crossed the
60-year mark by 1991,59.5 for men and 60.5 for
women. (See Figure 2.) Among countries at compa-
rable levels of per capita income, only China has a
high life expectancy. However, slower growth in
income and foodgrains production than the Sec-
ond India Study projected has meant slower
progress in reducing poverty and malnutrition.
Sickness and death stemming from malnutrition,
low resistance to infectious diseases, unsanitary
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Figure 1. Population Growth
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living conditions, and inadequate medical atten-
tion are still common among India's poor (GOI,
Central Bureau of Health Intelligence [1991]).

Since birth rates also remain high in much of
India, mortality among underage, overage, un-
healthy, malnourished, or poorly attended moth-
ers has continued to be high. Maternal mortality
rates in India are still about 50 times higher than
in high-income countries, and since the typical In-
dian woman experiences around five pregnan-
cies, her lifetime risk is very great. Female mortal-
ity rates during the peak reproductive years
exceed those of males. Most maternal and neona-
tal deaths could be prevented through better care.
In rural areas, only about one third of deliveries
are attended by trained personnel in equipped fa-
cilities—although this ranges from 77 percent in
Kerala to only 1.5 percent in Rajasthan (UNICEF,
12-17).

Figure 2. Life Expectancy at Birth
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The infant mortality rate remained about 130
deaths per 1,000 live births from 1970 to 1978, for
reasons not yet well understood. Thereafter, how-
ever, it has improved steadily to 80 per thousand
in 1991. This timing coincides with the acceleration
in growth of per capita incomes during the 1980s,
and also with the shift in development expendi-
tures toward anti-poverty programs. However,
neonatal mortality rates—deaths during the first
four weeks of life—have improved only slightly.
Prematurity and low birthweights from maternal
malnutrition and anaemia, short intervals between
births, and the inadequacy of medical attention be-
fore and during delivery, including the lack of
tetanus immunization, all contribute to high
neonatal mortality. Infant mortality rates continue
to be substantially higher in rural areas and in
urban slums, where poverty is high, environmen-
tal conditions are poor, and medical care is defi-
cient. Mortality differentials between leading and
backward regions are sharp (UNICEF, 31-33).
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Child mortality was reduced substantially over
the period by better nutrition, expanded immu-
nization, and the better medical attention that has
come with urbanization, the expanded network of
primary health centers, and the more widespread
educational attainment of mothers. Children of
better educated mothers have markedly higher
survival chances. Deaths to children under five ac-
counted for nearly half of all deaths in 1971, but
less than two fifths by 1986 and close to one-third
by 1991 (World Bank [1993], Table A6). Although
the majority of children still experience moderate
or mild malnutrition, including debilitating vita-
min, iron, or iodine deficiencies, the percentage of
children suffering from severe malnutrition fell by
half from the mid-70s to the late 1980s, in part be-
cause of governmental food distribution and
child-feeding programs (Bowonder, Food, 20).

However, in the North Indian Hindi-speaking
states of Rajasthan, Haryana, Uttar Pradesh, and
Madhya Pradesh, survival chances are consider-
ably worse for girls than boys once infancy is
passed. (See Figure 3.) This is telling evidence of a
gender bias against females: male infants are
greeted with rejoicing as a source of future family
support and strength; female births are regarded
as misfortunes. Little boys are given priority in
feeding and medical expenditure; little girls must
often make do with what's left over. In contrast to
most other countries, India's population contains
increasingly fewer females than males: 927 per
thousand males in 1991, compared to 930 in 1971.
In the large North Indian states where women are
sequestered and discriminated against, including
Bihar and the Punjab as well as those mentioned
above, this sex imbalance is pronounced.
Women's survival chances are lower and they
may simply not be counted at census time (Basu,
21; Srinivasan, 6). Health surveys consistently
find that when women get ill, they typically wait
much longer before seeking medical help, if they
do at all.

Nonetheless, as life expectancies have risen
over the past 20 years, signs that India is enter-
ing the "epidemiological transition" have ap-
peared (Omran, [1975], cited in Srinivasan, 11).
Deaths of those under five have fallen as a pro-

portion of all deaths, and deaths of those over 40
have steadily risen (Srinivasan, 12). This trend
reflects the growing importance of non-infec-
tious diseases, such as stroke, heart diseases,
and cancers, as well as accidents and injuries—
as the toll of child-killing respiratory and gas-
troenteritis infections gradually diminishes.
Improvements in children's nutrition, immu-
nization, and access to primary health care are
important factors behind this transition (Srini-
vasan, 13).

B. Falling Birth Rates

Paralleling this fall in death rates, the crude
birth rate has declined by approximately 25 per-
cent over two decades. Fertility decline in India
has been slower than in other large Asian coun-
tries, such as Indonesia, Thailand, and China,
but faster than in the neighboring countries of
Pakistan, Bangladesh, and Nepal. The pace of
decline has not been constant; rather, periods of
falling rates were interrupted by years of stabil-
ity. The birth rate remained almost constant
from 1973 through 1985 at around 32-35, then
dropped to 30 by 1991. The total fertility rate
(the average number of children born per
woman) declined rather slowly from 5.2 in 1971
to 4.5 in 1984, but has since then fallen briskly to
3.6 children per woman in 1991. (See Figure 4.)

About 80 percent of the overall decline is the
consequence of more widespread use of birth
control devices by married women. Increases in
the average age at which women marry—the re-
sult of urbanization, women's increasing school
attendance, and the spread of modern atti-
tudes—have reduced the birth rate about half as
much. The increase in the proportion of women
of peak reproductive age in the total population,
the consequence of past population increases,
worked in the other direction, pushing fertility
upward (Srinivasan, 19-21).

A key linkage with socioeconomic develop-
ment that has slowed India's fertility decline has
been the rise of natural fertility, the number of
births that a woman would have if she used no
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Figure 3. Female-Male Ratio of Age-specific Death Rates
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India's decline in birth rates has occurred
against a 25 to 30 percent rise in natural
fertility, a consequence of economic
development.

contraceptives. Natural fertility in India has his-
torically been only about 6 live births per life-
time—half the maximum observed in actual pop-
ulations elsewhere. Despite the tradition of early
and universal marriage, religious and cultural re-

strictions on sex, prohibitions against widows re-
marrying, prolonged breastfeeding, malnutrition,
and the effects of malaria, tuberculosis and other
diseases contributed to low natural fertility. Be-
cause many of these cultural practices have weak-
ened, and because life expectancy and general
health conditions have improved, natural fertility
has risen substantially, to approximately 7 in the
1970s and 8 to 9 by 1991. Thus, India's decline in
birth rates has occurred against a 25 to 30 percent
rise in natural fertility, a consequence of eco-
nomic development (Srinivasan, 19-21).

Evidence of rising natural fertility can be seen
in the phenomenon of rising birth rates within
marriage among women aged 15-25, ages at
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Figure 4. Fertility
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which few Indian women would be deliberately
limiting fertility. The Indian family planning pro-
gram's focus on terminal methods of birth con-
trol—principally sterilization—and on stopping
fertility after the desired family size has been
achieved has accommodated this rise in marital
fertility at young ages. New Indian wives are
under considerable cultural pressure to deliver a
son soon after marriage, and the family planning
program's lack of emphasis on spacing births re-
flects and accommodates this orientation.

C. India's Family Planning Programs

India was the first country to launch an official
family planning program, and has invested heav-
ily to provide services to all. The Government of
India has assumed financial responsibility for cre-
ating a standard supply network of clinics, mo-
bile service facilities, medical and social workers

in all sub-districts throughout the country. Both
the government's own service statistics and inde-
pendent household surveys indicate that contra-
ceptive usage by modern methods has risen dra-
matically, from about 10 percent of married,
potentially child-bearing women in 1970 to over
40 percent in 1990. Unfortunately, this increase in
reported contraceptive usage has not been fully
matched by a corresponding fall in marital fertil-
ity, either in the country as a whole or in individ-
ual states (Srinivasan, 30).

Critical problems facing the Indian family
planning program were identified by the Second
India Study in the early 1970s. They included
overreliance on sterilization and other terminal
birth control methods, preoccupation with
achieving administrative targets for new family
planning "acceptors" at the expense of attention
to the quality of services and care, overuse of fi-
nancial incentives as motivational instruments,
and an excessively top-down bureaucratic ap-
proach to the program. Later in the 1970s, these
criticisms proved prophetic. The family planning
program underwent a phase in which overzeal-
ous, even coercive, methods were used to in-
crease the number of sterilizations, and the popu-
lar backlash was partially responsible for the
political defeat of the government in office.

Even today, 20 years after the Second India
Study, it is remarkable that knowledgeable Indian
observers direct virtually the same criticisms at the
family planning program. Emphasizing steriliza-
tions, mainly tubectomies, restricts the program
largely to couples whose desired fertility is already
completed, neglecting younger couples' needs for
spacing and delaying fertility (Reddy, 315). Since
most Indian families in regions where gender bias
is strong still hope for more than one son to sur-
vive to adulthood, family sizes at which steriliza-
tion becomes acceptable are much higher than the
replacement level of two children. Seeking to fulfill
acceptor targets and using financial incentives for
motivation diverts attention from providing high
quality services that meet the full range of clients'
reproductive and child health care needs (Bose
[1988] cited in Jayasree et al, 23). Medical compli-
cations of sterilization operations are common,

15



many are sterilized who would be unlikely to bear
more children anyway, and the reputation of the
program suffers (Singh [1989]; Karkal, Malini, &
Pandey [1989], 56,68). Despite its substantial
achievements, continuing weaknesses in India's
family planning program are partly responsible
for the relatively slow fertility decline.

D. Social and Cultural
Determinants of Demographic
Change

What has emerged most strongly over the past
20 years since the Second India Study, is the impor-
tance of social and cultural determinants in the
demographic transition—especially women's
place in the society (Basu, 2-6). This is demon-
strated dramatically in the variations from state
to state within India in both birth and death rates
and in their close association with indicators of
women's status—such as female literacy. Fertility
has fallen in all Indian states and in villages as
well as in cities, but regional differences have be-
come more pronounced. In a socio-economically
backward northern Indian state such as Uttar
Pradesh, where traditional attitudes persist and
women's status is low, the total fertility rate de-
clined only from 5.9 to 5.1 between 1984 and
1991. In south India, fertility, which by 1984 had
already dropped to 2.4 in Kerala and 3.3 in neigh-
boring Tamil Nadu, fell further to 1.8 and 2.2, re-
spectively. At these rates, the average woman
only has enough births over her lifetime to re-
place herself.

The process of demographic transition is com-
plex. In Tamil Nadu, which lags somewhat
behind Kerala's progress in reducing infant mor-
tality and raising female literacy, political com-
mitment to promoting the small family norm has
been strong, and relatively efficient state adminis-
tration of health and family planning programs
have reinforced this commitment. In the small
coastal state of Goa, low fertility has been
achieved through very rapid economic modern-
ization and assimilation of Western ideas, includ-
ing those on women's equality. In both states, as
in Kerala, a range of contraceptive choices is

readily available to potential users, and fairly
high-quality and socially acceptable services are
provided.

Kerala's experience stands out as demographi-
cally and socially distinct, although there is a
clear demographic gradient from south India as a
whole to the large Hindi-speaking states of the
Indo-Gangetic plains, where fertility remains
much higher. In 1991, Kerala's total fertility rate
was lower than Sweden's or that of the United
States. With an infant mortality rate of 17 and a
birth rate below replacement level, Kerala has ef-
fectively completed the demographic transition
that it began at least thirty years before the rest of
India. Even today, the rest of India is experienc-
ing levels of fertility and mortality that Kerala
passed through 25 years ago, and average ages of
marriage for women that Kerala surpassed 50
years ago (Srinivasan, Table 25).

What makes Kerala's experience so remarkable
is that it is not an economically advanced region:
the level of per capita income is relatively low, and
the extent of urbanization and industrialization are
only average. Moreover, Kerala's family planning
program has adhered to national spending and
staffing patterns: the availability of family plan-
ning clinics and sub-centers or of auxiliary nurse
midwives, the principal family planning field-
worker, is no greater in Kerala, relative to popula-
tion, than in the rest of India (Chaterjee, 108, Table
34). (See Figure 5.) Nonetheless, the decline in the
total fertility rate between 1972 and 1991 was 60
percent, twice that of India as a whole.

Naturally, the secret of Kerala's demographic
uniqueness has attracted a great deal of investiga-
tion. If it is not a greater family planning program
effort, what has it been? Among the explanatory
factors that have been advanced are Kerala's high
population density, its relatively egalitarian so-
cioeconomic structure, its political integration
and administrative capabilities, and the fact that
earlier declines in infant mortality and increases
in school attendance had brought home to par-
ents the high costs of large families in a region
with few employment opportunities on family
farmholdings. These explanations are not mutu-
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Table 1. Time Lag of Other States
India, 1988

States

Andhra Pradesh
Assam
Bihar
Gujarat
Haryana
Karnataka
Madhya Pradesh
Maharashtra
Orissa
Punjab
Rajasthan
Tamil Nadu
Uttar Pradesh
West Bengal
India

C
B
R

12
20
22
16
20
15
22
16
19
15
20

3
22
15
18

Kerala (base values) 20.3

Note: Base year for
Source: Srinivasan

C
D
R

16
22
25
18
16
14
28
16
22
16
28
14
25
16
20

6.4

all variables is
(1993).

from

I
M
R

28
32
33
28
28
23
37
28
38
18
28
22
38
28
28

28

1988

Kerala

T
F
R

25
30

>50
18
30
14
30
14
28
14

>50
12

>50
14
28

2.3

except

in Selected Demographic and Health Parameters—

Demographic Variables
(lag period in years

Mean Age at
Marriage

Male

>80
NA
>80
>80
>80

30
>80

60
60
60

>80
20

>80
30
50

27.2

Female

>80
NA
>25

40
50
40

>80
50
40
10

>80
10
50
40
50

21.8

1981 for mean age at

from Kerala)

Mortality

Neonatal

>25
>25
>25
>25
>25
>25
>25
>25
>25

22
>25
>25
>25
>25
>25

18

marriage.

Postnatal

>20
>20
>20
>20
>20

19
>20
>20

19
>20
>20

19
>20
>20
>20

9.7

Deaths
of

Children
0-4 of
Total

Deaths
(%)

>20
>20
>20
>20
>20
>20
>20
>20
>20
>20
>20

18
>20
>20
>20

12.66

ally exclusive, and all may contain a grain of
truth. However, it has become increasingly evi-
dent that the most important factor has been the
uniquely favorable position that women have tra-
ditionally held in Keralan society, and still enjoy
by comparison to the severe disadvantages
women face in much of the rest of India (Mahade-
van [1989], Basu [1993]).

Traditional Indian attitudes have held that
women are to be protected and honored, partic-
ularly as mothers, but not that women were to
be independent. Women were to serve their
husbands and to obey their in-laws. In North-

ern India, women typically marry outside their
own villages and clans, and therefore typically
go as strangers to their husbands' houses. They
are expected to defer to their husband's parents
and older brothers and sisters-in-law. Women
gain status and economic security over time as
the mothers of their husbands' sons (Karkal,
Malini, & Pandey [1989]; Mahadevan [1989]).

Traditionally, women lived in seclusion within
the household and covered their heads and faces
from the gaze of outsiders or even their husbands'
older male relatives. They bring dowries with
them, but otherwise do not usually share with their
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Figure 5. Family Planning and Health Care
Availability
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own brothers in the inheritance of family land and
other assets. Depending on caste and class,
women's work opportunities are restricted by con-
vention and labor market segmentation. Typically,
in rural areas women and girls of landholding
households work primarily in unpaid agricultural
and household tasks, which bring little economic
independence (Basu, 3-4). In poor families, daugh-
ters are often regarded as an economic burden,
while on sons are laid all hopes for family advance-
ment and security. Such attitudes underlie the un-
equal treatment that leads to girls' poorer survival
probabilities and school attendance. Girls are far
more likely to be taken out of school to help with
household chores or to care for a younger sibling.
Thus, in most rural areas of North India, female lit-
eracy rates remain well below thirty percent (Srini-
vasan, Table 27). (See Figure 6.)

In Kerala, by contrast, at the southern tip of
India, women historically enjoyed high status as
artists, philosophers, and poets. A matrilineal and
matrilocal tradition had by the 11th century de-
veloped into a widespread system of inheritance
through the female line, giving women an inde-

Figure 6. Female Literacy by State
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pendent outlook and social influence. In the
upper classes, women were educated along with
boys, not only in arts and letters but also in mili-
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tary skills. In fact, one of the queens of South Tra-
vancore had as her personal bodyguard a troop
of 500 soldiers—all women (Nayar, 218).

This tradition of influence and independence
has led to a far more equal role for women in Ker-
alan society. As early as 1901, in part due to the ef-
forts of Christian missionaries, Travancore had the
highest female literacy rate in India, and the aver-
age age at which women married exceeded 17—a
figure still not equalled in several northern Indian
states. In 1917, the female ruler of Travancore in-
troduced free and compulsory education for all
children and opened primary schools in every vil-
lage. By 1935, another female ruler of Travancore,
in a presidential address to the All India Women's
conference, could state with some satisfaction:
"The woman is here recognized as the head of the
family and succession is traced through her. No re-
striction on the holding or disposal of property
and no inequalities regarding education, social life,
or cultural growth have hampered our sex. Not
only has our history afforded instances of queens
who have stamped their individuality on the
chronicles of their country but in the fine arts and
philosophy women have played a notable part.
The equality of women with men in the matter of
political and property rights is today an estab-
lished fact" (Nayar, 218).

After Independence the state government initi-
ated a large-scale effort to extend basic education
and health services to women from backward
communities, and founded professional institu-
tions open to women at the undergraduate and
graduate levels. As a consequence, by the time
the Second India Study was undertaken, not only
were females equally represented as students at
secondary and post-secondary levels, over forty
percent of the high school and college teachers
were women. Women also make up a large frac-
tion of other professions, including medicine and
public administration. By 1971,35 percent of eco-
nomically active women in Kerala worked out-
side of agriculture, compared to only 20 percent
in India as a whole (Nayar, 212-216).

Today, the literacy rate of Keralan women ap-
proaches 90 percent, the fertility rate is below re-

placement level, over 70 percent of deliveries take
place in an equipped health facility, and the infant
mortality rate is as low as New York City's (GOI,
1991 Census). While the family planning service
statistics substantially overstate the use of contra-
ceptives in many north Indian states, they greatly
understate the prevalence of contraceptive use in
Kerala because many women rely on private
providers rather than on government clinics.

Clearly, the differences in contraceptive
usage among Keralan and Indian women
in North India—to say nothing of
differences in average marriage age—are
far too great to be explained by regional
differences in access to services.

Kerala's experience deepens our understand-
ing of the link between development and the de-
mographic transition. It has become fashionable
to claim that "contraceptives are the best contra-
ceptive," implying that providing high quality
family planning services is the best way to reduce
fertility. Proponents of this view point to the close
correlation between contraceptive usage and fer-
tility decline around the world, but fail to ask why
women in some societies contracept effectively
while others elsewhere do not. Clearly, the differ-
ences in contraceptive usage among Keralan and
Indian women in North India—to say nothing of
differences in average marriage age—are far too
great to be explained by regional differences in
access to services. Such differences exist, even in a
nationally funded and organized program, but
explain little or none of the wide regional differ-
ences in marital fertility and contraceptive usage
in India (Srinivasan, Tables 28-30). Social and cul-
tural variables matter. In fact, differences in fertil-
ity rates among Indian states are far less closely
correlated with any measure of family planning
service availability than they are with the dis-
tance of the state's capital from the Khyber Pass,
the traditional invasion route into the Indian sub-
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continent from Western Asia. (See Figure 7.)

Others point to differences in female literacy as
the key, and such differences do indeed correlate
highly with differences in both fertility and infant
mortality. But, female literacy is itself only an indi-
cator of a more fundamental societal orientation
that encourages and supports the education of
women, and provides the social and economic op-
portunities that justify an investment in women's
schooling. The Keralan experience, contrasted with
continuing high fertility in more gender-biassed
parts of India, reinforces the conclusion that devel-
opment is closely linked to demographic transition,
but equates development not merely with increases
in economic output, but with social transforma-
tions that afford women greater autonomy, influ-
ence, and opportunities for self-determination.

India's experience since the Second India Study
supports a middle position, to which a growing

majority of social scientists and policy-makers
subscribe. It holds that both services and develop-
ment are important in the demographic transition.
India's expanding network of primary health cen-
ters and family planning clinics, its food distribu-
tion and nutrition interventions, its immunization
and communicable disease control programs, and
its investments in schooling and safe water sup-
plies have helped lower mortality rates beneath
those typical of countries at comparable income
levels. But poverty, illiteracy, malnutrition, and
unhealthy living conditions keep death rates in
many parts of India far above those in more-de-
veloped countries. Similarly, although the Gov-
ernment of India has sustained a massive family
planning program, which has contributed to the
fertility decline, the slow pace of economic devel-
opment during the 1970s retarded the pace of de-
mographic change, and the growing differences in
birth rates among India's regions demonstrate the
importance of modernization and social equity.

Figure 7. Fertility and Social Factors. Correlation of Total Fertility Rate with other Variables
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III. Macroeconomic Developments,
Employment, and Poverty

"This, then, is the cruel and self-perpetuating dilemma
that governments face in underdeveloped countries
overburdened for long periods with high birth rates:
their plans for progress evaporate into massive efforts
merely to maintain the status quo."

Robert McNamara, President of the World
Bank Group, in an address at the University
of Notre Dame, 1969

Overall economic growth in India acceler-
ated from about 3.5 percent per year in
the 1970s to well over 5 percent in the

1980s. Given that population growth held steady
at 2.1-2.2 percent annually, near the top of Second
India Study projections, this acceleration in eco-
nomic growth in the 1980s more than doubled the
pace at which average per capita incomes were
rising, compared to the 1970s and earlier decades.
Despite little improvement in the distribution of
income and sluggish expansion in employment
opportunities in agriculture or organized indus-
try, faster improvement in per capita incomes
permitted modest reductions in the percentage—
and in the absolute number—of Indians living
below the poverty line. Nonetheless, even in
1990-91, India remained a poverty stricken coun-
try, with almost 40 percent of its citizens unable
to afford a nutritionally adequate diet.

A. Growth and Structural Change

The Second India Study of the economy consid-
ered four economic scenarios, based on average
GDP growth rates of 3, 5, 7 and 9 percent per year

through the end of the century. Each scenario as-
sumed gradually accelerating growth. The 5-per-
cent scenario postulated an acceleration from the
three decades long rate of growth of 3.5 percent
p.a. to 3.9 percent in the later 1970s, 5.1 percent in
the second half of the 1980s and 6.3 percent in the
second half of the 1990s. In fact, GDP growth in
the later 1970s was only 3.7 percent, but growth
accelerated rapidly to 6.1 percent in the second
half of the 1980s, midway between the Second
India's 5 and 7 percent growth paths. India's eco-
nomic growth performance over this period,
though widely criticized at home and abroad,
was actually faster than that of OECD countries
as a group. It suffered by comparison only to its
own targets and to the performance of other
Asian countries, many of which sustained much
faster growth over the period. By 1990-91, India's
GDP was slightly larger than had been projected
under the 5-percent growth scenario. However,
since 1990-91, after sharp contractionary policies
were adopted to counter excessive internal and
external deficits, growth has fallen back to an av-
erage of about 3 to 4 percent per year. It remains
to be seen whether comprehensive economic pol-
icy reforms adopted during the early 1990s will
regain the high growth rates of the late 1980s.

Structural changes in the economy have been
close to those implied by the Second India Study's
5-percent scenario. Since India is a large economy
in which foreign trade plays a relatively small
role, the structure of production is determined
largely by internal demand. As per capita in-
comes rise, agriculture's share in total expendi-
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ture goes down. The Second India Study foresaw
that, with 5 percent growth, the share of agricul-
ture in GDP would fall rapidly, from 46 percent
in 1973-74 to 35 percent in 1990-91; the secondary
sector (mining, manufacturing, public utilities
and construction) would increase its share from
22 to 29 percent, and the tertiary (service) sector
from 32 to 36 percent. These projections have
turned out to be very close to the mark. (See Fig-
ure 8.)

The dominant economic model of the 1950s
and 1960s presumed that the large pools of un-
productive workers found in agriculture would
gradually be reduced by rapid growth in other
sectors. However, in those decades GDP grew too
slowly to provide alternative livelihoods for
India's rural laborers. Agriculture's share of the

Figure 8. Sectoral Composition of GDP
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labor force remained over 70 percent in 1970, and
the average value added per worker in agricul-
ture had fallen to only 27 percent of that in the
rest of the economy—one reason why rural
poverty remained so widespread. Even in the
1980s, though non-agricultural output has grown
more rapidly than it had before, those economic
sectors have not generated many jobs, so agricul-
ture's share in the labor force was still nearly 65
percent in 1987-88, the last year for which the Na-
tional Sample Survey provided labor force data,
and value added per agricultural worker was on
average less than one quarter of that in other sec-
tors. Although the expected transition from em-
ployment in agriculture to other sectors seems
under way, value added per agricultural worker
has not yet started to climb relative to levels in
other sectors of the economy. So, sectoral dispari-
ties in output per worker are still large.

So are regional disparities. The richest states
have improved their absolute and relative posi-
tion over the past 20 years, not at the expense of
the poorest ones but of those in the middle. In
1970-71, the four northwestern states of Maha-
rashtra, Gujarat, Haryana, and Punjab surpassed
the national average income by at least 30 per-
cent. Except for Gujarat, they improved their rela-
tive position still further in the next two decades.
By 1988-89, Punjab, the richest state, had an aver-
age income 85 percent above that of the nation.
Favorably endowed to begin with, the Punjab
and Haryana, along with well irrigated regions of
other states, have been the main beneficiaries of
agricultural policies and of the Green Revolution.

In Bihar, the poorest state, incomes in 1970-71
were only two thirds of the all-India average.
Next on the ladder up, at about 80 percent, were
the contiguous states of Uttar Pradesh, Madhya
Pradesh, and Orissa. During the 1970s and 1980s,
none of these states improved their relative posi-
tion appreciably. They were able to keep up with
the average growth in Indian per capita incomes,
but continued to be the center of India's poverty
belt in Eastern India.

The next group of states, with per capita in-
comes near India's average in 1970-71, consisted
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of Rajasthan, Andhra Pradesh, Kerala, Tamil
Nadu, and Karnataka. Among those, Rajasthan
and Kerala slipped back by about ten percentage
points of average income over the two decades.
More serious was the relative loss for West Ben-
gal: it fell from about 120 to 100 percent of the na-
tionwide average. These states are located widely
apart, and there appears to be no common reason
for their relative lag in income growth. Kerala's
apparent lag is somewhat misleading since its
well-educated and mobile population supple-
mented domestic production with significant
earnings and remittances from the Middle East
and elsewhere, earnings that are not included in
gross domestic product.

For several years the United Nations Develop-
ment Programme has published the Human De-
velopment Indicator (HDI), an index of per capita
real income, life expectancy and adult literacy. In
terms of this indicator, India as a nation is compa-
rable to Tanzania, Pakistan, Madagascar and
Papua New Guinea. Indian states' ranking on the
HDI is similar to their ranking by per capita in-
come, with two important exceptions: Kerala
ranks 11th out of 16 major states in income, but
first on the Human Development Index because
life expectancy and literacy are so high. Uttar
Pradesh, the largest state, is 12th in per capita in-
come and last in terms of human development.

Price movements also affected income distrib-
ution and poverty trends. Urban costs of living
rose substantially relative to those in rural areas.
The average gap between rural and urban price
levels for the basket of goods relevant to house-
holds at the poverty line widened from 15 per-
cent in 1973-74 to 43 percent by 1987-88. Since
the urban poor must purchase almost all of their
necessities, oftentimes even water, and have few
opportunities to gather resources from the com-
mons, these adverse price movements can cause
real hardships and indeed exacerbated urban
poverty. In addition, prices varied substantially
from one rural area to another: the cost of living
at the poverty line in rural Andhra Pradesh in
1987-88, for example, was only 70 percent of the
cost of living in rural West Bengal and Kerala and
half of the cost of living in Bombay.

In the 1970s, as the result of all these forces, the
income distribution among households became
somewhat more unequal. Between 1973-74 and
1977-78, for example, when successive rounds of
the National Sample Survey were implemented,
the share of the upper three deciles in the expen-
diture distribution increased from 49.6 to 51.7
percent in rural areas and from 51.7 to 55.7 per-
cent in urban areas. The share of the poorest three
deciles declined from 15.7 to 14.9 percent and
from 15.1 to 13.2 percent in rural and urban areas,
respectively. In the next decade, the distribution
of expenditures across households changed little.

B. Labor Force, Employment, and
Wages

While India's population growth rate has been
steady over the last three decades, falling fertility
and mortality rates decreased the percentage of
young people (not yet 15) in the population and
raised that of the elderly (over 60). The working
age population (15 to 59) increased from 52 to 55
percent between 1971 and 1991. Nonetheless, the
overall labor participation rate remained virtually
unchanged at 41 to 42 percent of the total popula-
tion, implying that the percentage of working age
people actually working has decreased. One ex-
planation is that a larger proportion of young
people are continuing their education. Another is
that even though female participation rates are
rising in rural and urban areas, they are so much
lower in urban areas that the shift to an increas-
ingly urban population has reduced female labor
force participation rates overall. Participation
rates are 54 and 50 percent, respectively, for rural
and urban males, and 34 and 14 percent for rural
and urban females. In much of India, it remains
more acceptable for females to work on their
household farms or in family activities than out-
side the home.

Nonetheless, as the Second India Study had
foreseen, between 1971 and 1991 the labor force
increased by 123 million, growing faster than the
total population. In the 1980s alone, it increased
from some 290 to 350 million, which is 22 percent
higher than the Second India Study projected. The

23



The employment problem turned out to
be even more intractable than the
Second India Study had anticipated.

employment problem turned out to be even more
intractable than the Second India Study had
anticipated.

In a country in which few households have as-
sets from which they can derive an income and
government welfare programs are so limited, sev-
eral members of each household must work if it is
to escape destitution. Since most people cannot
afford to be unemployed for long, low unemploy-
ment figures aren't by themselves necessarily a
positive sign. Because the educated vie for formal
employment, can afford to wait for a job, and are
also much more likely to register as unemployed
•while waiting, they form a disproportionate share
(40 percent) of the officially unemployed. How-
ever, 90 percent of India's labor force works in
the informal sector, which includes agricultural
labor, most transportation, trade, small-scale, and
cottage industries, and services. These easy-to-
enter livelihoods are the last resort for many peo-
ple, so underemployment is widespread and pro-
ductivity is low. Millions of people work long
hours for miserable returns.

Because growth was slow until the 1980s and
the capital-labor ratio rose throughout the orga-
nized sectors of the economy and agriculture, for-
mal employment opportunities failed to increase
sufficiently to absorb new labor force entrants and
cut into the enormous residue of underemploy-
ment in informal activities. The economy seemed
to be playing out the worst-case scenario depicted
by the Second India Study. After the national elec-
tion of 1972, development policy shifted dramati-
cally to attack poverty and underemployment di-
rectly through publicly-funded employment
creation and anti-poverty programs, rather than
relying on overall economic development.

Three types of approaches have been used to
help the poor, apart from traditional efforts in ed-
ucation, health, and family planning, in which
public expenditures have not been targeted par-
ticularly to the needs of low income households.
The first is to provide the poor with basic necessi-
ties (mainly food) at low, subsidized prices. The
second is to provide them with additional wage
employment. The third is to help them acquire in-
come-producing assets, such as milk cows or bul-
lock carts.

In the first category, the Public Distribution
System is the most important program, providing
mainly foodgrains at subsidized prices. Over
time, program costs have escalated, recently
amounting to about 0.5 percent of GDP. The sys-
tem has covered urban areas; in only a few states
has it been effective in the countryside. Subsi-
dized sales have unfortunately not been well tar-
geted to the poor; rather, a broad spectrum of low
and middle class households participate in subsi-
dized purchases, and substantial quantities of
foodgrains leak into the open market. Although it
is flawed as an anti-poverty instrument, the sys-
tem has undoubtedly been an important link in a
safety net for the poor.

Through the National Rural Employment Pro-
gram and the Rural Landless Employment Guar-
antee Program, the government has provided
supplemental wage employment. By the late
1980s, annual expenditures on these two pro-
grams together totalled some Rs. 13 billion, or
close to 0.3 percent of GNP, and generated more
than 500 million person days of employment per
year. Still, this was equivalent to only 0.6 percent
of overall rural employment—important to many
poor households, but an insignificant part of the
total labor market.

One state, Maharashtra, has run a different
and much larger employment program. Under its
1977 Employment Guarantee Act, each worker
presenting himself or herself for work is guaran-
teed employment, with no limit set by annual
budgetary allocations. Daily attendance in the
mid-1980s has averaged over 3.5 percent of total
daily rural employment in the state, and 12 per-

24



cent of employment of the poor. In some districts
and periods, the participation rate has ranged
much higher. Without spending limits, the pro-
gram costs grew to exceed 10 percent of the
state's development budget, and 1 percent of
state GDP. By offering wages below prevailing
market rates, the program automatically targeted
itself to poor households.

The third major poverty alleviation program is
the Integrated Rural Development Program,
which provides bank loans—subsidized by 25-50
percent by central and state governments—to
stimulate rural self-employment by helping peo-
ple acquire income-producing assets. Invest-
ments made under this program have recently
amounted to about 0.4 percent of GDP. Gener-
ally, no single client receives more than a few
thousand Rupees to invest, so it has been possi-
ble to spread funds widely—to about 27 million
households between 1980 and 1988. A large ma-
jority of the beneficiaries (some of whom re-
ceived a second dose of assistance) were poor,
and 35 percent belonged to scheduled castes or
tribes. This program has also suffered from
lapses in targeting, and results have been mixed:
many beneficiaries have not been able to hold on
to their assets, and others have derived little in-
come from theirs.

Collectively, the various direct anti-poverty
programs have probably helped curtail or reduce
poverty. But even programs that require large fi-
nancial and administrative resources cannot
make up for structural failures in economic de-
velopment. Faster growth over the 1980s has un-
doubtedly done more to reduce poverty.

Growth accelerated to 5 percent per year in the
first half of the 1980s and to 6 percent in the sec-
ond half. (See Figure 9.) Yet, employment data
give a mixed picture. Overall employment
growth between 1983 and 1987-88 lagged behind
labor force growth, employment growth in man-
ufacturing decelerated, especially in large estab-
lishments, and whatever little formal employ-
ment growth there was came from the public
sector. On-farm agricultural employment grew
slowly, even in the northwestern states where
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output was buoyant. On the other hand, non-
agricultural rural employment seemed to have
expanded more rapidly. Significant gains proba-
bly occurred as casual workers (mainly male) mi-
grated daily to nearby urban areas—possible be-
cause transport links have improved. Increasing
personal mobility helped reduce unemployment
in slow-growing regions.

By far the most encouraging labor market indi-
cator is the improvement in real wages virtually
throughout India since the GDP growth rate
started to pick up (Hanson [a] [1990]; Krishnan
[1991]). Even in the 1970s, agricultural real wage
rates for males rose in all but four states (Punjab,
Haryana, Maharashtra and Assam). Between 1980
and 1987, they rose in all major states and quite
rapidly in some. Per day worked in Orissa, a man
could support 1.9 persons at the poverty level for
a day in 1970 and 2.5 people by 1987. In Madhya
Pradesh, another poor state, these numbers were
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1.8 and 3.2, respectively, and in a better-off state
such as Gujarat, 2.8 and 4.5.

Real agricultural wage rates for females moved
upward even more consistently. In the 1970s, they
declined only in Bihar, and in the 1980s only in
Tamil Nadu. The median increase from the early
1970s to the mid 1980s was 2.7 and 1.8 percent per
year for females and males, respectively. In 12 out
of 15 states, the ratio between female and male
wage rates improved, and the median ratio went
up from .71 to .82. This change probably reflected
the increased need for small farmers to seek off-
farm employment and the consequent tendency
for their spouses to take over the farm work.

C. Poverty Trends

This evident rise in real wage rates, signalling
some tightening of labor markets, is reflected in
the data on poverty trends. The most commonly
used poverty indicator is simply the percentage of
the population below the "poverty line." This
measure omits a household's asset and debt posi-
tion, its access to public and communal resources,
and even the extent to which its expenditures fall
short of the poverty line. The availability of pub-
licly financed services and of communal resources
greatly affects the living standards of low-income
households. Fuels, fodder, and a variety of foods
and materials gathered from the wild have tradi-
tionally met as much as one fourth of the total
consumption needs in low-income households.
All over India, such communal resources have be-
come scarcer, as a later chapter details, but in
some regions the situation is far more acute than
in others. Since consumption and expenditure sur-
veys don't capture diminished availability of such
gathered resources perfectly, they understate the
vulnerability of the rural poor and overstate any
improvement in welfare.

Every five years, the National Sample Survey
collects extensive data in the urban and rural
areas of each state on household expenditure pat-
terns. Detailed price data are used to compare ex-
penditures in real terms in different regions and
time periods. There are difficulties in assessing

trends, even with this simple measure. For exam-
ple, the National Sample Surveys apparently miss
a significant but varying fraction of total con-
sumption, more of which consists of goods and
services purchased by better-off households.
Moreover, prices and consumption patterns vary
across regions and over time so that a single price
index or budgetary allocation cannot capture the
diversity of trends very accurately.

Nonetheless, an expert group instituted by the
Planning Commission recently reviewed earlier
poverty estimates and produced a revised set that
the government has adopted. They show steady
overall progress in reducing the prevalence of
poverty in India, from 55 percent of the popula-
tion in 1973 to 45 percent a decade later, and to 39
percent in 1987-88, the latest year for which NSS
data are available. In view of the continued rapid
growth, it is likely that poverty in 1990-91 had
become still less widespread. However, because
of the population increase during these years, the
number of people below the poverty line fell by
less than 5 percent from 322 to 313 million be-
tween 1973 and 1988.

Because of the population increase
during these years, the number of people
below the poverty line fell by less than 5
percent from 322 to 313 million between
1973 and 1988.

Rural and urban poverty trends converged
over this period because the rural poverty rate
fell almost twice as fast—from 56 to 46 percent
between 1973 and 1983 and then to 39 percent by
1988. (See Figure 10.) In urban areas, where the
poverty rate also declined from 49 percent in 1973
to 42 percent in 1983, it was still at 40 percent in
1988. By the late 1980s, not only had poverty be-
come more prevalent in urban areas: the number
of poor people in cities had increased by 23 mil-
lion, almost 40 percent.
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Figure 10. Poverty Prevalence by State
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All states experienced substantial reductions in
poverty, amounting to at least 9 percentage
points over the 15-year period. However, the
ranking of states by poverty prevalence remained
mostly unchanged. Orissa, Bihar, Tamil Nadu,

and West Bengal in Eastern India remained the
states most stricken by poverty; Haryana, Punjab
in Northwest India, and the hill states of Hi-
machal Pradesh, Jammu and Kashmir, the least
so. Kerala and Maharashtra were the only states
to change their position substantially. Although
Kerala's GDP grew only slowly, remittances and
transfers from abroad reduced poverty signifi-
cantly. Maharashtra, a very diverse state with af-
fluent and very poor regions (and significant
urban poverty and inequalities), combines a rela-
tively high average income with a high poverty
level. In 1987-88,44 percent of its population was
poor.

D. Reasons Behind the Growth
Acceleration

Why did the rate of increase in per capita in-
comes double during the 1980s after almost three
decades of slow growth? Faster growth was not
the result of any demographic change: the rate of
population increase during the 1980s remained
almost as high as in the 1970s and just as high as
it was in the 1960s. Labor force participation rates
remained unchanged. Moreover, the number of
people added to the population during the 1980s
was greater than in any prior decade.

Increases in productive capacity were signifi-
cant. During the 1970s and 1980s, investment
rates rose from about 17 percent of GDP around
1971 to 26 percent in 1991. Over 90 percent of this
growth was financed through domestic savings,
increasingly generated through higher savings
rates in the private sector. Thus, continued popu-
lation growth apparently did not have the often
feared effect of reducing the household savings
rate. Public sector savings, however, declined
from about 4 to 2 percent of GDP, and foreign
capital inflows financed an almost constant share
of investment. Private savings also became more
fluid over time. In the early 1970s, about two
thirds of household savings were invested in
physical assets, such as real estate and gold, and
one third in financial assets; over the last two
decades this ratio has shifted to fifty-fifty. Inter-
mediation through financial institutions poten-
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tially redirected private savings toward invest-
ments with higher returns.

Over the 1970s and 1980s, the sectoral alloca-
tion of investment has changed in important
ways. Agriculture's share declined from 16 to
10.5 percent of total investment, in line with the
reduced weight of the sector in GDP. Real estate's
share declined from 12 to 9 percent. Public utili-
ties (mainly electricity) went from 9 to 12.5 per-
cent. Transport went from 11 to over 12 percent.
Rapid increases in investment in these sectors
helped break infrastructural bottlenecks in the
economy. Two small but leading sectors also ex-
panded their investment shares rapidly; mining
(largely petroleum) went from less than 2 to 6
percent, and banking from 0.5 to 2.5 percent. Ex-
pansion in domestic petroleum and gas produc-
tion helped avert more serious foreign exchange
problems after the oil shocks of the 1970s and
early 1980s.

Within the public sector, which maintained a
constant share in total investment despite its
falling savings rate, there were also important re-
allocations. Of greatest significance, outlays on
public sector industry, mostly heavy industries,
declined from 23 to 12 percent of total Develop-
ment Plan outlays, losing out to expenditures on
electric power. In view of the low returns and
substantial underutilization of capacity in public
sector heavy industries, and the serious power
shortages during the period that constrained in-
dustrial production, this shift undoubtedly con-
tributed to faster growth.

Aside from such increases in the capital stock,
other supply side improvements contributed to
faster growth in the 1980s. Remittances from In-
dian workers in the Middle East surged remark-
ably. Increasing domestic production and falling
world oil prices reduced the burden of petroleum
imports. Both these developments helped relax
foreign exchange shortages. Larger reserve stocks
of foodgrains, the greater importance of irrigated
crops in overall farm production, and the shrink-
ing share of agriculture in total output made the
economy less hostage to unfavorable weather.
For these reasons, the government was better able

to avoid cyclical "stop-go" macroeconomic poli-
cies to avert inflation or balance of payments
problems during the 1980s.

In addition, there were some shifts in the per-
vasive pattern of government control over the
economy to reduce bureaucratic regulation and to
increase the private sector's ability to adapt and
respond to new opportunities. Such changes in-
cluded some relaxation of licensing requirements
for new investments, and of quantitative restric-
tions on imports of industrial materials and
equipment. In addition, some commodities once
subject to price controls and rationing were de-
controlled. Tariffs on some industrial materials
and intermediates were also cut back, reducing
distortions and increasing competition in the
economy. From 1980-81 to 1984-85, the average
degree of protection against imports in industry
fell from 79 to 37 percent of the cif import price.
Meanwhile, the rupee also depreciated substan-
tially over the 1980s, making the economy more
competitive internationally. These changes pre-
saged the far more comprehensive reforms in
economic policy of the 1990s, but in themselves
enabled and encouraged the private sector to
raise output in response to more buoyant de-
mand growth.

On the demand side, growth was stimulated by
an expansionary fiscal policy. Unlike many other
developing countries, India had avoided excessive
foreign borrowing in the wake of the oil shocks of
the 1970s and early 1980s, thanks to rising domes-
tic oil production, remittances from workers in the
Middle East, and a traditionally conservative
macroeconomic regime. In the 1980s, when other
developing countries were desperately retrench-
ing to accommodate capital outflows and suffer-
ing deep recessions, India was able to expand.
Over the 1980s, government revenues rose by
about 5 percent of GDP because of tax rationaliza-
tion, petroleum revenues, and economic growth,
but public expenditures increased even faster,
leading to a deficit of 9 percent of GDP. This in-
crease in expenditures consisted mostly of trans-
fers and subsidies to the private sector, which fed
an upsurge in domestic demand and translated
into faster growth in consumer goods and service
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industries. This, in turn, stimulated demand for
raw materials and intermediates.

India evidently entered the 1980s with signifi-
cant excess capacity and underutilized produc-
tive potential. Therefore, when demand surged
and supply constraints were eased, output could
increase without a proportionate rise in invest-
ment. The incremental capital-output ratio de-
clined, indicating more efficient use of capital.
Labor productivity also increased. Enterprises
raised production without hiring many new
workers. Productivity improvements like these
raised value added and reduced production costs
as output expanded.

However, increasing fiscal deficits are economi-
cally unsustainable. During the world recession in
the early 1990s, falling exports, the loss of export
markets in the former Soviet Union, and surging
imports led to a balance of payments crisis and
forced government to retrench. The economy
slipped back to slower growth rates. However, the
economic reforms begun in the 1980s and broad-
ened and accelerated under a new government
have the potential to return the economy to the
faster growth path established during the 1980s.

India's overall experience during the 1970s and
1980s illustrates the difficulties of raising living
standards substantially as population grows
rapidly. Although overly bureaucratic and cen-
tralized regulation slowed the economic growth
rate, prudent macroeconomic policies enabled
India to weather the oil price shocks of the 1970s
and the debt crisis of the 1980s. The GDP growth
rate in the 1970s was quite respectable by com-
parison with India's past and with the perfor-
mance of the vast majority of the world's nations,
including those of the OECD. In the 1980s, when
growth accelerated, India's economy outper-
formed all but China's, the booming economies of
East and Southeast Asia, and a few others.
Nonetheless, between 1970-71 and 1990-91 GDP
per capita rose from $240 to only $350 per year,
which is about the level of Burkina Faso's and
Benin's. At the end of the period, the number of
Indians living in absolute poverty still exceeded
300 million, and had declined only by a few per-
cent in two decades. Most of the increased scores
of millions in the labor force worked in unpro-
ductive, insecure, and low-earning jobs. An enor-
mous development effort still lay ahead.
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IV. Food, Agriculture, and Water

"...the green revolution has won a temporary success
in man's war against hunger and deprivation: it has
given man a breathing space. If fully implemented, the
revolution can provide sufficient food for sustenance
during the next three decades. But the frightening
power of human reproduction must also be curbed;
otherwise, the success of the green revolution will be
ephemeral only."

Norman Borlaug, Director of the Wheat Re-
search and Production Program at CYMMT,
on accepting the Nobel Peace Prize, 1970

India's agricultural performance since 1970 has
confounded those who feared a Malthusian
spectre of famine, but also those who saw the

emerging "Green Revolution" as a technological
breakthrough into markedly higher rates of agri-
cultural growth. In fact, between 1970-71 and
1990-91, foodgrains and overall agricultural out-
put kept increasing at the very same long-term
trend rates as during the previous 25 years. What
the Green Revolution accomplished was to main-
tain this output growth rate when room for fur-
ther expansion in the cultivable area was nearly
exhausted (Vaidyanathan [a], 23). Per capita food
availability improved modestly, in line with the
slow improvement in purchasing capacity, but as
the 1990s began, a substantial fraction of the pop-
ulation still lacked a nutritionally adequate diet.
Moreover, the unmistakably rising resource costs
of agricultural production fostered doubts about
whether the growth trend could be accelerated to
meet demands generated by more rapidly rising
incomes. (Vaidyanathan [a], 57).

The Second India Study unambiguously rejected
the Malthusian idea that the second India would
be unable to feed itself. While not unduly eu-
phoric about the recent successes of high-yielding
dwarf varieties of wheat and rice—the so-called
green revolution—it nonetheless maintained that
India's land and water resources, used with
demonstrated farming methods of the 1970s,
would be sufficient to feed a second, third, and
fourth India (Rao [1975], 74). It predicted that in
the 1970s, increases would come mainly from
greater use of high-yielding seeds, fertilizers, and
other inputs in the irrigated areas where initial
successes were achieved. Thereafter, yield in-
creases would have to come from extending adap-
tive research to other crops and agronomic condi-
tions and from establishing the rural institutions
and infrastructure needed to spur agricultural de-
velopment in lagging regions (Rao [1975], 71-84).

The Second India Study warned, however, that
"increased production of food would provide
only a necessary precondition to move towards
removal of hunger; the lasting solution to the
problem would remain contingent on the re-
moval of poverty, in the sense of enabling the
poor to earn the requisites of a decent living in
the normal course of working of the economy"
(Rao [1975], 3). Rural livelihoods were identified
as the key link between raising food output and
ensuring adequate purchasing capacity among
India's poor:

"Above all, India's success in bringing
about increases in agricultural production
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along with reducing poverty and 'latent
hunger' would depend critically on her ca-
pacity to carry out basic reforms in the
structure of ownership and cultivation of
land, to tilt the balance in favor of the small
cultivator, tenant, and laborer. With these
reforms she would find it possible to face
not merely the food problem but also the far
more formidable problem of providing
livelihood in agriculture to the growing
labor force which, for many decades to
come, is not expected to move out in suffi-
cient numbers to non-agricultural sectors.
Without them, India will have to look for
miracles to help her tackle the problems of
food and employment for the rural masses"
(Rao [1975], 83).

One Second India Study scenario of rapid popu-
lation growth and moderate economic growth
did approximate actual trends over the 1970s and
1980s. Nonetheless, the Second India Study over-
estimated the growth of food demand. (See Figure
11.) Because cereals and pulses make up such a
large part of the low-income household's diet and
of India's agricultural acreage, the Second India
Study's analysis of agricultural production fo-
cussed mainly on these foodgrains. With stable
prices, no net imports, substantial subsidized dis-
tribution to needy households, and sizable addi-
tions to stocks, 176 million tons of domestic food-
grains production met actual demand in 1990-91
(Bowonder, Food, 24). This represented a 97 per-
cent increase over 1964-65, compared to a pro-
jected rise of 115-126 percent (Rao [1975], 53).

Changes in consumption patterns account for
most of this overestimate. In both rural and urban
areas and at high and low levels of income, house-
holds spent more of their available funds on non-
food items as the years went by (Vaidyanathan [a],
50). They spent a larger fraction of their food bud-
get on vegetables, oils, dairy products, and other
relatively expensive foodstuffs, and commensu-
rately less on foodgrains. Similarly, more was
spent on "superior" cereals—rice and wheat—and
less on sorghum, millets, and other coarse grains
(Radhakrishna & Ravi [1990], cited in Vaidya-
nathan [a], 50; Vaidyanathan [a], Tables 37-39).

Figure 11. Foodgrains
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This could be the consequence of rising living
standards and a greater food availability, which
allows a more varied and appealing diet. It also
undoubtedly reflects a change in tastes and con-
sumption habits encouraged by increased mobil-
ity and improved communications. What is re-
markable, however, is that this shift also took
place among households at or below the poverty
line: those with barely enough resources to obtain
the minimum required calories (Bhattacharya
[1985], cited in Vaidyanathan [a], 51). (See Figure
12.) Even households with inadequate calorie in-
take did not use additional income to purchase
adequate calories in the form of foodgrains, the
cheapest available source. The caloric intake of
households in the lower third of the expenditure
scale hardly improved. (See Figure 13.) In fact, the
percentage of households whose total monthly
expenditures would have allowed them to pur-
chase enough calories, but who nonetheless did
not do so, rose substantially over the period, from
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Figure 12. Consumption Patterns of the "Very Poor." Budget Shares Allocated to Different Food
Types and Non-food
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12 percent in 1977-78 to 37 percent a decade later
(GOI, Report of the Expert Group, 62-64).

This strange phenomenon runs counter to nor-
mal responses to income and price changes. Part
of the explanations may lie in changes in the way
households earn and spend money. In both urban
and rural areas, the fraction of primary earners
who worked as wage laborers has risen substan-
tially. In the villages, as the average farm size has
diminished, more people have had to seek off-
season or full-time work as day laborers in neigh-
boring villages or nearby towns. People who
work away from home eat out and buy other
items more often than those working on their
own holding (Vaidyanathan [a], 44).

Another explanation may lie in the differing ex-
penditure choices that Indian men and women
make. In poor households in which both men and
women earn, women spend virtually all the
money within their control on maintaining the

family; men spend a smaller fraction (Bennett, 15).
The fraction of men working for wages has in-
creased much faster than that of women. In rural
areas, as men have gone off in search of supple-
mentary or full-time employment, women have
taken over more of the work on the family hold-
ing. In the prosperous Northwest and the less
prosperous East, where gender bias is strong,
women are less likely to work outside the house-
hold as wage laborers as their family fortunes im-
prove. Working within the household is socially
more acceptable. Men are probably receiving a ris-
ing share of money earnings and controlling a
growing percentage of household expenditures.
This may help explain why households are spend-
ing less of their combined incomes on basic foods.

A. Change in Nutritional Status

Massive government sales of subsidized foods
through 400,000 "fair price shops" has probably
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Figure 13. Adequacy of Calorie Intake Above and Below Poverty Line

Poor-Adeq. Intake H Poor-Inadeq. Intake H Nonpoor-Inadeq. Intake Nonpoor-Adeq. Intake

12.5%

29.2%

28.3%

45.3%

12.3%
1978

RURAL

' "
37.8%

29.4%

3.6%

1983
RURAL

31.3%

1988
RURAL

12.0%

38.19!

34.4%

37.3%

12.7%

29.3%

2.5%

38.7%
. 1%

1978
URBAN

1983
URBAN

1988
URBAN

Source: GOI, Planning Commission (1993).

not changed the nutritional situation very much.
Public distribution continues to account for about
12 percent of total availability, and the subsidy
has grown significantly from 0.042% of GDP (Rs.
180 million) in 1970-71 to 0.5% of GDP (Rs. 24,500
million) in 1990-91. However, distribution is not
closely targeted to the neediest. In fact, the poor-
est 40 percent of households consume less than
half of the subsidized food. Moreover, during the
1980s, distributions were made from supplies
procured domestically, and thus didn't add to
total availability. On the contrary, domestic pro-
curement of foodgrains exceeded subsidized sales
and as a consequence government stocks in-
creased by more than 15 million tons
(Vaidyanathan [a], 52-57).

Consequently, much of India's population re-
mains poorly fed. Per capita availability of food-

grains rose by only 6 to 7 percent between the
early 1970s and late 1980s, although that of non-
staple food items increased more rapidly. Overall
calorie availability from all foods also rose only
very modestly. According to available survey in-
formation, which is far from conclusive, the per-
centage of households with adequate protein and
calorie intake increased between 1975 and 1989 in
some states (including Gujarat, Madhya Pradesh
and Orissa) but fell on average slightly in the
eight large states surveyed (Bowonder, Food, Ta-
bles 13-14). (See Figure 14.)

Among children under five, an especially vul-
nerable group, the percentage suffering from se-
vere or moderate undernutrition fell from 72 to
60 percent, according to survey data (UNICEF,
Table 2.16). This improvement in a still unsatis-
factory situation probably stemmed from lower
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Figure 14. Calorie and Protein Intake. Adequacy in Selected States
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birth rates, increased access to post-natal care and
child health services, nutritional interventions
through several public health and food distribu-
tion programs, and, especially, advances in the
educational status of young mothers. Nutritional
deficiencies in young children often stem from re-
peated bouts of diarrhea and respiratory infec-
tions, which impair their ability to absorb food
even when they eat enough, so improvements in
children's health care—especially by their moth-
ers—is critical (UNICEF, 29-30).

B. Agricultural Production

The overall growth rate between 1970-71 and
1990-91—2.5 percent per year for foodgrains and
2.7 percent for all crops together—masks signifi-
cant differences among crops, among regions,
among seasons, and between irrigated and unirri-
gated areas (Vaidyanathan [a], 23,33). It is widely
held that population growth acts as a spur to

The Green Revolution has often been
called a wheat revolution; it might also
be called a tubewell revolution.

agricultural intensification. However, interre-
gional differences in the growth of agricultural
production had little to do with differences in
population densities or population growth rates,
and much to do with differentials in the pace of
irrigation development (Vaidyanathan [a], 24).
The Green Revolution has often been called a
wheat revolution; it might also be called a tube-
well revolution. Crops grown in the post-mon-
soon or winter ("rabi") season have increased
rapidly in acreage, yield, and production using
irrigation water drawn mainly from wells by
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farmer-owned and operated pumps. Foremost
among these winter crops is wheat. Its acreage in-
creased substantially as a percentage of the total
area irrigated. Production grew at 4.9 percent an-
nually and more than doubled over twenty years.
High-yielding dwarf wheat varieties, which re-
spond well to fertilizers with adequate moisture
control, spread rapidly from 6 million hectares in
1970 to 20 million hectares (87 percent of total
wheat acreage, virtually all of it irrigated). Pro-
duction of rapeseed, mustard and other oilseeds,
also mainly winter crops, nearly doubled.
(Vaidyanathan [a], 30-33).

Production of "kharif" crops (those dependent
on monsoon rains) increased only about half as
fast as winter crops. Rice production, although
also benefitting from new high-yielding dwarf
seed varieties, grew by only 2.8 percent between
1970-71 and 1990-91. Paddy is grown mostly
during the monsoons, and more than half of all
rice acreage is unirrigated. Moisture control, in-
cluding drainage of excess water, is difficult in
many of the traditional rice-growing areas. There,
most of the plots are very small, tenancy is com-
mon, rains can be erratic, and canal irrigation is
unreliable. Rice production also grew fastest in
the tubewell irrigated areas, where drainage
problems are few and moisture control is supe-
rior. Commercial crops, such as sugarcane and
cotton, also did well under irrigation (Vaidya-
nathan [a], 32). (See Figure 15.)

At the other extreme, pulses and such coarse
grains as chickpeas and millets have shrunk in
acreage and their production has stagnated
(Vaidyanathan [a], 14). These staple foodgrains of
the poor are usually grown on unirrigated plots,
and little varietal improvement has been accom-
plished. For both these reasons, heavy fertiliza-
tion offers scant returns and substantial risks,
even though most soils are heavily eroded and
seriously deficient in nutrients. Yields increased
by less than 10 percent over the entire 20-year pe-
riod, making them relatively unappealing crops
for farmers with other opportunities. Dryland re-
gions where these crops are prevalent typically
lagged farther behind the regions where ground-
water resources could be developed. Techniques

Figure 15. Growth in Output of Commercial
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for conserving moisture, reducing erosion, build-
ing soil fertility, and raising yields and farm in-
comes in dryland areas are known, but they have
not been profitable enough to induce widespread
investments by individual farmers. Getting farm-
ers in a watershed to cooperate, as many of the
techniques require, has proven more difficult
than anticipated (Jodha et al, 64). The productiv-
ity gains of the green revolution were not ex-
tended to dryland agriculture.

During the period, the variability of agricul-
tural production around the trend rate of growth
seems to have increased. The exceptions were
wheat and sugarcane, two almost entirely irri-
gated crops. (Ninan & Chandrashekar, A3). For
crops grown with less complete moisture control,
the sensitivity of yields to rainfall fluctuations has
increased as fertilizer use has grown, because the
fertilizer response depends so critically on ade-
quate soil moisture. Also, many farmers have
shifted away from hardy traditional varieties, de-
fensive crops such as pulses, and inter-cropping,
which reduce risk, in favor of higher yielding
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By the late 1980s, over three quarters of
all holdings were less than two hectares
in size, and almost three fifths less than
one hectare—too small to provide
fulltime livelihood or subsistence to an
average-sized family.

crops and varieties. Finally, population pressure
has brought sub-marginal lands into production
and reduced fallowing (Ninan & Chandrashekar,
A2-A7).

C. Agricultural Land Scarcity

As the rural population grew, average farm
size fell from 2.3 to 1.7 hectares between 1971
and 1986. By the late 1980s, over three quarters of
all holdings were less than two hectares in size,
and almost three fifths less than one hectare—too
small to provide fulltime livelihood or subsis-
tence to an average-sized family. At the same
time, the number and total area in large hold-
ings—over 20 hectares—also diminished
(Bowonder, Food, 21-23). Total landlessness in
rural areas increased only slightly, and the con-
centration of agricultural land changed little.
However, while land ownership became slightly
less concentrated, operational land holdings be-
came somewhat more so. (Vaidyanathan [a], 24)
Larger landholders increasingly leased land from
smallholders during this period, partly because
some smallholdings were uneconomical to oper-
ate and partly because large landholders had in-
stalled the tubewells that were the key to raising
productivity and yields. Thus, despite laws on
the books governing tenancy reform and land re-
distribution, the changes in land tenure that the
Second India Study identified as critical to rural
poverty alleviation did not come about
(Vaidyanathan [a], 19-20).

The total area under crops in India has re-
mained nearly constant for the past 20 years. Any
new lands brought under the plough just offset
areas converted to other uses or lost to soil degra-
dation. For example, about 8.5 million hectares, 6
percent of the cropland base, went out of produc-
tion because of waterlogging, salinity, or exces-
sive alkalinity. Gullying and erosion took other
large areas. The modest 7 percent increase in the
gross area cultivated stemmed entirely from in-
creased double-cropping on irrigated farms
(Vaidyanathan [a], 23, Table 9).

Bringing more land under cultivation in India
would require substantial investments, improved
technology, and more favorable economic incen-
tives. For example, 18 million hectares of heavy
black soils (vertisols) in central India, more than
10 percent of the gross cropped area, remain fal-
low during the summer rainy season because
they are too hard to cultivate with existing tech-
nology. The early rains don't saturate the soil
enough to relieve risk of subsequent drought
damage to the new plants, and when thoroughly
wet the plots are too muddy to cultivate and
weed. Neither the available technology nor eco-
nomic incentives are enough to bring such diffi-
cult areas into cultivation (Kampen & Burford,
157-159).

The quality of cropland became increasingly
stressed with intensive use. Salinization and alka-
linity affect as much as two fifths of India's irri-
gated soils. Salts build up as mineral-laden water
evaporates in the rootzone or on the soil surface,
whether drawn up from a high water table
through capillary action or deposited on the sur-
face through irrigation. Much of India's farmland
has long been deficient in nutrients and organic
matter. Organic matter is rapidly oxidized in the
heat, leached or eroded away during monsoon
rains, or removed through repeated cropping and
burning of plant and animal residues. Yet, be-
cause of the rural energy deficit, the quantity of
organic manures applied in India declined by 20
to 25 percent between 1975 and 1991. The runoff
of eroded topsoil into India's rivers and estuaries
estimated at around 25 billion tons per year, con-
tains nutrients equivalent to all the chemical f er-
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tilizers used in the country. Even though chemi-
cal fertilizer use is growing rapidly, micronutri-
ent deficiencies have emerged as important con-
straints on plant growth in much of India: large
percentages of soil samples are deficient in such
elements as zinc, iron, and copper (Bowonder,
Environmental Trends, 6).

These losses in soil fertility have apparently
nullified virtually all the yield impact of improve-
ments in seed varieties and agronomic techniques
that India's 44 specialized research institutes and
26 state agricultural universities have generated
since the early 1970s. Demonstrations of new
seeds released for use, grown according to prac-
tices recommended by the extension services on
farmers' fields have shown no upward trend in
yields since 1970-71. (See Figure 16.) If anything,
trends seem to be pointing downward for all
major crops except sorghum ("jowar"). Season-
specific and region-specific trend data on demon-
stration plot yields are needed to confirm this im-
pression. Demonstration plot yields are still far
above average yields across India, but it is signifi-
cant that the yield "envelope" toward which
farmers' are progressing has been stagnant or de-
clining despite heavy investments in agricultural
research (Vaidyanathan [a], Table 5). Weaknesses
in the research that is generated could perhaps
explain a slowdown in yield improvements, but a
pattern of absolute decline in yields might also
indicate deteriorating soil fertility and growing
conditions.

For all these reasons, increases in the land re-
source have not contributed significantly to
India's agricultural growth over the past twenty
years. Progress in shifting from low- to high-
yielding crops has continued. Rapid increases in
irrigation, mechanization, and fertilizer use, along
with the spread of improved seed varieties have
carried the entire burden of raising per hectare
yields. But these inputs have grown much faster
than output has over the years. (See Figure 17.)
Total investment in agriculture has been constant
in real terms since the early 1970s—maybe even
fell slightly in the late 1980s. But this greatly un-
derstates total government support for the agri-
cultural sector: in fertilizer plants, rural roads,

rural electrification, and other infrastructure. Over
the 20-year period, the number of villages with
electricity connections quadrupled, foodgrains
storage capacity more than tripled, and the mile-
age of surfaced roads more than doubled. The vol-
ume of institutional agricultural credit outstand-
ing rose from 5 to 9 percent of agricultural gross
value added (Vaidyanathan [a], 11-16).

D. Increasing Use of Chemicals

Fertilizer use increased almost six-fold in
twenty years, from 2.2 to 12.6 million tons of nu-
trients. By 1991, fertilizer use per acre in India
was no longer low by international standards. In
fact, per hectare of agricultural land it was 60 per-
cent higher than in the United States, although
yields of most major crops are much lower. More-
over, the additional crop output obtained from
increases in fertilizer use has declined substan-
tially over the period, even though farmers have
become more familiar with chemical fertilizer and
improved seed varieties, and despite the spread
of irrigation. This may also signal the growing
importance of other yield constraints, including
deficiencies in micro-nutrients and soil organic
matter (Vaidyanathan [a], 29).

There is no longer any difference between
large and small farms in their use of chemical fer-
tilizers and improved seed varieties. In this sense,
the Green Revolution has thoroughly diffused
throughout rural India. The big remaining differ-
ence is between irrigated and unirrigated areas.
Although the differentials have narrowed since
1970-71, a much higher percentage of irrigated
farms use chemical fertilizers, and they apply
substantially more nutrients per hectare, so they
get much higher yields. However, ecological
problems are growing. In the wet rice-growing
states of West Bengal, Orissa, Bihar, and Assam,
nutrient runoff has encouraged the growth of
such aquatic weeds as water hyacinth, which al-
ready have infested 40 percent of the total cul-
tivable area.

Pesticide use has increased 3.4 times, growing
by more than 6 percent per year between 1970-71
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Figure 16. Yields from Major Grain Crops
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and 1990-91. As cropping intensities increased, as
high yielding monocultures have spread, and as
farmers' investments in crop production have
risen throughout the Green Revolution regions,
pest management problems have intensified.
Ninety percent of all pesticides are applied in
only five states, and more than half are used just

on cotton, which occupies only one twentieth of
the total cropped area. Indiscriminate pesticide
use on such vulnerable crops as cotton have led
to pest resistance and the emergence of secondary
pests. Consequently, pest management costs have
risen above 20 percent of total production costs in
some areas (Subba Rao et al., 413). Herbicide-re-
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Figure 17. Agricultural Base, Inputs, and Output
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sistant strains of grass weeds emerging where
high yielding dwarf wheats are grown seriously
threaten future yields (Gianessi & Puffer, 18).

Nearly 70 percent of the pesticides used in
India, including DDT, aldrin, methyl parathion,
and BHC, are banned or severely restricted on
health grounds for agricultural uses in some
other countries (Center for Science and the Envi-
ronment [1985], cited in Joshi & Singh, 97). There
are no comprehensive systems for monitoring ex-
posure levels or comprehensive data on health
impacts. Yet, local surveys give clear warning
signs. In the Punjab, the leading agricultural state,
pesticide contamination of food was pervasive in
the 1970s, especially in milk and dairy products.
Seventy three percent of milk samples from Lud-
hiana District found excessive DDT residues, av-
eraging five times the legally permitted level.
Even mothers' milk contained DDT and BHC
residues several times higher than permitted lev-
els. In a Punjabi cotton-growing district, DDT in-

Nearly 70 percent of the pesticides used
in India, including DDT, aldrin, methyl
parathion, and BHC, are banned or
severely restricted on health grounds for
agricultural uses in some other countries.

take through mother's milk was 24 times the ac-
ceptable daily level. Use of these compounds con-
tinues to increase (Dhaliwal & Diliwari, 193-94).
Recent findings implicating these estrogen-mim-
icking compounds in reproductive disorders are
grounds for substantial concern (Colburn &
Clement, [1992]). More powerful and toxic organ-
ophosphates such as methyl parathion have also
come into use. Although these substances break
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down faster and do not accumulate in tissues as
DDT does, their use involves both acute and
chronic health risks. In a more recent study in an
urban market in Rajasthan, 40 percent of veg-
etable samples were contaminated with organ-
ophosphates (Gupta [1990], cited in Joshi and
Singh). Since these pesticides may impair the
human immune response, they are potentially
dangerous to malnourished children subject to re-
peated infections, since the immune systems of
such children are already stressed. This syndrome
illustrates the complex linkages among poverty,
demographic factors, and the environment.

E. Expansion in Tube well
Irrigation

In most major agricultural states, output per
hectare grew by 2 to 4 percent per year in irri-
gated areas, but showed no significant increase in
unirrigated areas. Those districts that achieved
rapid growth in output had a much larger frac-
tion of cropped area under irrigation in 1970: they
also subsequently increased the area under irriga-
tion more rapidly than other districts did (Vai-
dyanathan [b], Table 13). Large parts of the Pun-
jab, Haryana, western Uttar Pradesh, and parts of
Gujarat, Andhra Pradesh and other alluvial areas
with groundwater resources experienced rapid
growth. Irrigation was undoubtedly a key factor
allowing India's agricultural production to keep
pace with the rise in population since the Second
India Study. (See Figure 18.)

Exploitation of groundwater resources was by
far the key irrigation source, except in areas where
aquifers are limited. Groundwater irrigation con-
tributed 60 to 70 percent of the increase in net irri-
gated area between 1970-71 and 1987-88, increas-
ing much more rapidly than either large or small
surface irrigation systems (Vaidyanathan [b],
Table 5). Over 14 million diesel or electric
pumpsets have been installed, supplanting tradi-
tional animal or hand-powered lifting devices that
can water only a much smaller area. Wells now
serve a larger area than the canal systems in
which the Central Government has invested so
heavily (Vaidyanathan [b], Table 3). Tubewells

Figure 18. Irrigation by Source
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Wells

have also been largely responsible for the double
cropping of 18 million additional hectares because
they provide a reliable year-round water supply,
which many surface systems do not. According to
recent estimates, the gross area irrigated by wells
is at least 30 million hectares, and possibly much
more. Field studies show that in some regions,
water sales from well owners to other farmers
triple the area irrigated per well, but these addi-
tional areas are poorly reflected in statistics.

Even though canal irrigation is heavily subsi-
dized, farmers strongly prefer tubewells. If they
can control water supply, they can shift to higher
valued crops or high-yielding varieties and use
more fertilizer without fear that drought will de-
stroy their investment. Timely water applications
markedly increase yields. On average, well own-
ers triple the gross value of output per hectare
over rainfed levels, and these farmers have
achieved twice the gains in foodgrains yields that
canal irrigators have (Shah, 26). Even allowing for
higher input costs, well owners have greatly in-
creased their net agricultural incomes.

Although an increasing share of direct public
investment in irrigation has gone into the con-
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struction of large and medium-sized surface irri-
gation systems, government strongly supports
tubewell irrigation indirectly through loans at
subsidized interest rates (many of which are de-
faulted), favorable pricing of diesel fuel, and—
more than anything else—subsidized electricity
sales to farmers (Pachauri, 8.4). These subsidies
have grown over time. By 1990, tariffs for electri-
fied pumps covered only about one-tenth of en-
ergy costs and the aggregate electricity subsidy,
much of it attributable to the rural sector, ex-
ceeded one percent of GDP.

The benefits have gone primarily to larger
farmers, who have increased the use of irrigation
most rapidly (Shah, 131). Larger farmers had the
money or credit sources to invest in tubewells,
and could also utilize pumping capacity more ef-
fectively over a larger cropped area. Once in op-
eration, their wells frequently reduced the yield
of nearby traditional non-electrified wells, and, in
areas where the water table has gone down, put
them completely out of operation. Small farmers
who couldn't afford to install deeper wells and
more powerful pumps were injured. Efforts to
control this sort of interference or overuse also
erected barriers to entry for later comers. Spacing
requirements between wells and restrictions on
credit or electricity connections to new wells in
regions where groundwater resources were al-
ready fully utilized gave an advantage to those
who had invested earliest. In effect, those able to
put down electrified tubewells gained de facto
ownership rights over the groundwater resource.

In India, the rights to an immensely valuable
resource were distributed gratis in a pattern even
more unequal than that of land distribution, rein-
forcing rural inequalities in income and wealth. A
potential opportunity to arrange property rights
to benefit small farmers and agricultural workers
was missed.1 In addition, agricultural credit, fer-
tilizers, and other inputs that are more produc-
tive where water supplies are assured have been
subsidized along with electricity. Since well-
owners also use these inputs more intensively,
they have also benefitted disproportionately from
input subsidies. In fact, subsidies of fertilizer,
credit, irrigation, and power are distributed dis-

In India, the rights to an immensely
valuable resource were distributed gratis
in a pattern even more unequal than that
of land distribution, reinforcing rural
inequalities in income and wealth. A
potential opportunity to arrange
property rights to benefit small farmers
and agricultural workers was missed.

proportionately in favor of the more advanced
states, and, within them, to the better-off farmers
(Mundle& Rao, 1162).

Nonetheless, tubewell development has bene-
fitted the small farmer and agricultural worker in
well-endowed regions as well, though perhaps
not as much. The increase in cropping intensity
and output that tubewell irrigation made possible
has helped keep foodgrain prices down and has
provided more work in the fields and in process-
ing industries than would otherwise have been
created. For rural households without enough
work or production on their own holdings to sup-
port themselves, both are important.

In addition, water markets have developed
rapidly in some regions, allowing those without
wells of their own to share the benefits of ground-
water irrigation. Two factors temper well-owners'
ability to extract monopoly rents on these water
sales. In some regions, potential buyers have more
than one potential source. In fact, because hold-
ings are fragmented, many well-owners both buy
and sell water on different fields. In addition, be-
cause many State Electricity Boards charge only a
flat rate per installed horsepower and no energy
charge per kwh consumed, making the effective
cost of pumping more water virtually zero, well-
owners are encouraged to utilize their equipment
to the maximum by selling excess water to neigh-
bors (Pachauri, 8.4). While these flat charges have
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led to an inefficient use of electricity and heavy
fiscal losses to the Electricity Boards, they seem to
have lowered the price of tubewell water and
spread its benefits more widely.

Groundwater irrigation is more sustainable in
some regions than in others. In the rainy alluvial
areas of eastern India, groundwater resources are
underexploited. Plot sizes and landholdings in
traditional paddy-growing areas are small, ten-
ancy arrangements are complex, rural electrifica-
tion has lagged, and the incremental benefits of
irrigation are considerably smaller than in semi-
arid areas. Without cooperative institutions to
share the costs of installing tubewells and the
pumped water, farmers have been slow to de-
velop an abundant resource.

In stark contrast, in much of Punjab and
Haryana, parts of western Uttar Pradesh, north-
ern and coastal Gujarat, and the alluvial areas in
Andhra Pradesh, Tamil Nadu, Gujarat, Orissa,
and Kerala, groundwater resources are overex-
ploited. Water tables have been falling by less
than a meter to several meters per year (Vaidya-
nathan [b], 30). Efforts to limit the numbers or
spacing of new wells have been inadequate to
balanced extraction and recharge. Traditional
wells have gone dry, and larger farmers have
been forced to extend their wells and enlarge
their pumping capacity to manage the higher
lifts. Consequently, although masked by flat-rate
electricity tariffs and huge subsidies, real pump-
ing costs have risen rapidly, and the resource has
been seriously depleted. In extensive coastal
areas of Gujarat and Tamil Nadu, the conse-
quences of overexploitation have been even more
disastrous. Across millions of hectares, pumping
has allowed seawater to infiltrate the aquifer, ren-
dering the water unfit for domestic or agricul-
tural use. Farmers have been trapped in a "pris-
oner's dilemma": even if they reduced their own
extraction, others would continue to pump and
they would suffer nonetheless.

At the other extreme, in many areas served by
canal irrigation but without adequate drainage,
tubewells have prevented the water table from
rising and have thereby helped limit problems of

waterlogging and salinization. Although surface
and groundwater irrigation are not planned or
coordinately effectively over a broad area or an
entire river basin, individual farmers do adjust
their pumping rates to the availability of canal
water and rainfall. In these areas, large surface
irrigation systems, although inefficient in them-
selves, have served to recharge the aquifer for
tubewells, which, in turn, have served to regulate
the water table. Although the Second India Study
called attention to the need for "conjunctive use"
and coordinated planning of groundwater and
surface irrigation, what conjunctive use there is
has emerged spontaneously through farmers'
own investments. For many years, the irrigation
authorities even tried to prevent farmers from
sinking tubewells within the command areas of
surface irrigation systems.

F. Continuing Problems with
Canal Irrigation

In contrast to the dynamism evident in farm-
ers' own tubewell investments, large and
medium surface irrigation projects, which are en-
tirely the domain of central and state govern-
ments, are wrestling without much success with
the same problems described by the Second India
Study twenty years ago. The net area brought
under irrigation from these sources has increased
by about 3 million hectares since 1970-71, accord-
ing to Ministry of Agriculture data.2

However, the real costs per hectare brought
under irrigation have risen, ever more time is
needed to complete large irrigation projects, and
the apparent gap between the potentially irriga-
ble area and the area actually irrigated has
widened. Further, the additional output per
hectare achieved by canal irrigation remains far
below that achieved by individually controlled
tubewells. Economic returns to investments in
major and medium surface systems have been
disappointingly low (Mishra [1986] and Cham-
bers [1988], cited in Joshi & Singh, 15).

The Second India Study foresaw that "...a revo-
lution or quantum jump has to take place in
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water resources development...—a moderniza-
tion of concepts, technology and institutions"
(Chaturvedi [1976], 73). Prominent among the de-
ficiencies evident in the early 1970s were ad hoc
decisions about project investments; lengthy
"inter-state wranglings" over the allocation of
water; a bureaucratic, unprofessional approach to
design, planning, and management of large pro-
jects; outmoded technologies; poor maintenance;
inefficient and inequitable distribution of water
and excessive wastage; failure to recover costs;
failure to integrate the farmers' interests and con-
straints into planning and operations; and inat-
tention to ecological considerations, such as dis-
ruption of riverine ecology and excessive siltation
of reservoirs due to deforestation in upper water-
sheds (Chaturvedi [1976], 73-77).

The revolution in public sector irrigation man-
agement has not taken place. Twenty years later,
some problems are more severe. Though strongly
linked and potentially complementary, water-
shed management, groundwater development, ir-
rigation, and agricultural development, are still
planned and managed by separate agencies with-
out effective coordination. Social and environ-
mental considerations, including disruption of
riverine environments and displacement of com-
munities by construction and flooding, still don't
receive enough attention in project planning. Ex-
cessive siltation of reservoirs is still shortening
the useful lives of irreplaceable storage facilities.
In a sample of 12 major dams, a recent study
found that actual siltation averages more than
twice the designed rate. Another study of five
major storage projects found that siltation was
curtailing their useful lives by two thirds, on av-
erage (Jalees, 246).

As in all countries, there is a large component of
"pork barrel" politics in public irrigation programs.

"The political pressures for starting new ir-
rigation projects are very strong: since new
projects stand to benefit a large number of
farmers, politicians in power view them as
instruments for mobilizing electoral sup-
port. Large construction projects also hap-
pen to be a convenient means for mobilizing

funds for party and other uses. The frequent
turnover of both ministers and bureaucratic
managers responsible for irrigation further
shortens the time horizon of decision mak-
ing. It militates against strict enforcement of
standards of design, efficiency and cost con-
trol in projects. Since the consequences of
bad decisions or delayed implementation
rarely visit the individual minister /officials
who make the decision, there is little check
on several undesirable tendencies: the pro-
pensity to commit the government to new
projects without necessary technical prepa-
ration and without regard to economic via-
bility, to exert political pressure to get engi-
neers to prepare projects in a hurry and
obtain the necessary clearances, and to start
far more projects than can be accommo-
dated within the available resources"
(Vaidyanathan [b], 21).

- Cost recovery has actually deteriorated over
the years. Irrigation revenues no longer cover
even minimal operation and maintenance—im-
plicitly, a large subsidy to users. According to a
recent study, user charges in public irrigation and
flood control investments recover only 20 percent
of construction and operating costs. This subsidy
to favored farmers exceeds 1.5 percent of GDP
(Mundle & Rao, Table 4). Not surprisingly, physi-
cal facilities (distributories and control structures)
are in poor repair—frequently silted up or broken
down. Older systems can't meet the needs of
more intensive farming, and they require better
intermediary storage, flow regulators, and con-
trols. Excessive water seepage and overuse in the
head regions has led to serious waterlogging,
while farmers at the tail ends of large systems still
receive inadequate and unreliable supplies. Un-
derinvestment in drainage has meant that in dis-
tricts in Haryana, Punjab, and Rajasthan, where
the groundwater is too saline for irrigation use,
canal irrigation has raised the water table enough
to cause soil salinization and drastic reductions in
yields. Canal seepage and waterlogging has also
contributed to the resurgence of malaria in the ir-
rigated areas, where the resistance of mosquito
vectors to DDT and other common insecticides is
now widespread (Joshi & Singh, 59).

44



The Second India Study saw the principal rem-
edy for these problems in greater professionalism
and particularly in more sophisticated systems
engineering and large scale computer modelling
of water resource development plans. Now, how-
ever, the problem is widely recognized as mainly
one of political economy. Funding projects
mainly from central government budgetary allo-
cations and distributing water to beneficiaries for
far less than its cost or value have politicized the
entire allocational process and encouraged what
economists call "rent-seeking behavior." Al-
though the problem persists, it is now seen that
viable solutions must include a drastic change in
incentives and institutional responsibilities.
Those affected by projects, whether adversely or
favorably, must participate in planning and pro-
ject decisions.

"Making the whole process more transpar-
ent and public is essential. One of the most
effective ways to induce more economical
use of resources is to give the potential ben-
eficiaries a strong stake—both to be con-
sulted and to participate in the design and
operation of each project and also to share a
substantial part of the investment cost and/
or to meet the full cost of operating and
maintaining the facilities" (Vaidyanathan
[b], 23).

An expert committee set up by the Planning
Committee made recommendations to this effect
in 1992.

G. Rural Employment

The more intensive use of irrigation, fertilizers,
and high-yielding seed varieties in Indian agri-
culture over the past 20 years has not generated
enough on-farm employment to reduce poverty
rapidly among landless agricultural workers and
households with inadequate holdings of their
own. Although multiple cropping and yields
have increased and the overall cropping pattern
has shifted toward more labor-using crops, these
positive effects on labor demand have been offset
by the increasing use of pesticides and herbicides

and by mechanization. In Haryana and the Pun-
jab, where output grew fastest, on-farm employ-
ment actually fell. In lagging regions, as popula-
tion grew and the average farm size fell, more
and more men and women were pushed off their
own farms to seek wage labor elsewhere. Overall,
the "employment elasticity," the ratio of the rate
of agricultural employment growth to the rate of
agricultural output growth, fell continuously
over the period, from about 0.7 in the 1970s to 0.5
in the early 1980s, and 0.3 in the late 1980s (Basu
& Kashyap, A178). Both casual wage labor and
off-farm employment grew substantially as out-
lets for the rural labor force.

The near stagnation in on-farm employment
has been balanced by new opportunities for off-
farm work in rural areas and neighboring towns.
Increasing mobility and rising incomes have gen-
erated employment. Rural works programs and
special employment schemes organized and
funded by state and central governments have
supplemented this market trend. During the
1970s, and increasingly thereafter, India's devel-
opment strategy has turned toward direct efforts
to alleviate poverty by providing employment
where needed and creating assets for the benefit
of low-income households that didn't have any.
During the 1980s, these rural anti-poverty pro-
grams were consuming 16 percent of total devel-
opment outlays, and creating over 350 million
man days of work per year (Vaidyanathan [a], 47;
Narayana et al., 211). Although the accuracy with
which these programs have been targeted on
needy populations and the effectiveness with
which funds have been spent have been ques-
tioned, assessments leave little doubt that the
programs have had a significant effect on rural
employment and poverty (Vaidyanathan [a], 48).
Although the institutional changes that the Second
India Study foresaw as essential to solve the prob-
lem of rural poverty have not come about, a shift
in the development strategy toward direct anti-
poverty interventions has partially compensated.

Faster overall growth during the 1980s also in-
creased employment opportunities in trade, ser-
vices, construction, and in towns to which rural
households have increasingly migrated for tem-
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porary jobs. As noted earlier, casual wage labor
off the farm provided an increasing share of rural
employment. Together, these opportunities have
allowed real wage rates to rise in rural labor mar-
kets, despite the growing labor force.

H. Agricultural Price Policies

In some respects, agricultural price policies
have added to the rural employment problem
that anti-poverty programs were designed to
fight. The basic policy during the 1970s and 1980s
was to keep foodgrains prices low for the benefit
of the urban and rural poor. At various times this
has been accomplished through imports, through
procurement in surplus states at below market
prices, and through distribution at subsidized
prices from "fair price" shops (Vaidyanathan [a],
52). Consequently, while some protected agricul-
tural commodities such as sugar and oilseeds
have sold well above world market prices, rice
and wheat prices have been substantially below
world levels. In view of the slow increase in pur-
chasing power and the continuing growth of pop-
ulation, keeping basic food prices low has been a
critically important anti-poverty measure.

Indian and foreign experts disagree whether
higher foodgrains prices would have resulted in
faster agricultural growth, given the technical
and institutional constraints on agricultural pro-
duction. However, to keep low prices from un-
dermining producers' incentives to innovate and
adopt advanced practices, modern inputs have
been heavily subsidized. Fertilizers, electricity, ir-
rigation, credit, and farm machinery costs have
been kept very low. Fertilizer subsidies alone
now exceed two thirds of a percent of GDP. Input
subsidies totalled roughly 17 percent of agricul-
tural value added during the 1980s, but exceeded
25 and 35 percent of value added, respectively,
for the important irrigated crops, wheat and rice
(Gulati [1989]). This policy has clearly been suc-
cessful in stimulating rapid production increases
in the regions where tubewell irrigation has de-
veloped. While growth in output stimulated em-
ployment directly and indirectly, it has had two
unintended side effects. First, it has brought

about a massive decline in the share of labor in the
total input mix in these regions. Other inputs
have substituted for labor. While the use of irriga-
tion, machinery, credit, and chemicals has grown
substantially faster than output, the use of labor
has grown substantially less so. This shift in the
pattern of input use, in part a response to price
incentives, has limited the growth of on-farm
employment.

Second, price policy has worked to the relative
disadvantage of dryland agriculture and the re-
gions in which irrigation is unavailable. In
1972-73, the percentage of households below the
poverty line was 68 percent in dryland regions
where the irrigation ratio was below 10 percent,
compared to 26 percent in regions where the irri-
gation ratio exceeded 50 percent. Since then, these
disparities have widened. In dry regions, high-
yielding varieties and heavy chemical use is
much less advantageous, due to moisture prob-
lems, so farmers there have benefitted relatively
little from the subsidies attached to modern in-
puts. Therefore, they have not been shielded from
the effects of low foodgrain prices. Moreover,
dryland farmers must compete with producers in
more favorably endowed regions who do benefit
from input subsidies (Vaidyanathan [a], 69).
These unfavorable price incentives have reduced
the profitability of agronomic practices, including
bunding, terracing, and use of cover crops, that
could raise the productivity of dryland agricul-
ture. Although India's development strategy has
included special programs for backward and
dryland regions, these programs have had to
contend with the differential effects of agricul-
tural pricing policies on farms with and without
irrigation.

To sum up, Indian agriculture has responded
to the massive increase in demand for food. Out-
put per capita has not only kept pace with the
population; it has slightly improved to allow
modest improvements in living standards. Al-
though total caloric intake is little more than it
was twenty years ago, the average Indian now
has a somewhat more varied and balanced diet.
Private and public investments have intensified
farming practices substantially. Irrigation, partic-
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ularly electrified well irrigation, has been the dri-
ving force, along with varietal improvements for
wheat and rice. Development has been highly un-
even across regions and crops, leading to some-
what wider disparities in the rural income areas.
Resource and ecological pressures have grown
perceptibly, but have not prevented continuing
increases in output and average yields. The most
intractable problems have been not technical but
institutional, having to do with coordinating the
interests and activities of different development
agencies as well as of individual cultivators, for
the common good.

Notes

1. In small areas and pilot schemes, alternative
arrangements have been tried out. In tubewell co-
operatives, water rights are assigned equally to
all member families, regardless of landholding.
Households that cannot use their share of the
water can sell it to others. (Shah, p.8.)

2. There are wide discrepancies in data from
different agencies. For example, the Planning
Commission estimates that canal irrigation in-
creased by 9 million hectares over the same period.
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V. India's Rural Off-Farm Environment

"Are not poverty and need the greatest polluters? For
instance, unless we are in a position to provide employ-
ment and purchasing power for the daily necessities of
the tribal people and those who live in and around our
jungles, we cannot prevent them from combing the for-
est for food and livelihood, or from poaching and de-
spoiling the vegetation. When they themselves feel de-
prived, how can we urge preservation of animals?"

Indira Gandhi, Prime Minister of India, address-
ing the plenary session of the UN Conference on
the Human Environment, Stockholm, 1982

Although India's cropped area seems to
have been expanded almost to its limits,
only 140 million hectares out of the total

land area of 330 million hectares are cultivated.
The remaining areas of forests, woodlands, grass-
lands, marshes, rivers, lakes, and shorelines are
known as India's Common Property Resources
because rights to use and manage them are
mostly held by governments or by local commu-
nities rather than by private individuals. Except
for a concern about fuelwood supplies gathered
mostly from natural woodlands rather than
grown on plantations, the Second India Study paid
little attention to future demands on common
property resources. Nor did Indian policy-makers
and planners at that time.

A. Importance of Common
Property Resources

Preoccupied with raising agricultural produc-
tivity, planners probably didn't fully realize how

important these non-cultivated areas were to the
subsistence and livelihoods of rural households,
especially to those without much land of their
own. Edible fruits, nuts, berries, roots, fungi,
leaves, fish, mollusks, birds and animals were
gathered or hunted on these commons. Tradi-
tional medicines and natural insecticides were
found in the forests. Poorer households obtained
around three quarters of their fuel supplies and
an even higher fraction of their animal fodder
from them (Jodha [1990], Table 1, 266). This al-
lowed households without enough crop residues
from their own farms to maintain draft and milk
animals. Instead of burning crop residues and an-
imal dung, households could use them as organic
manures and burn gathered fuels instead. On av-
erage, as much as 20-25 percent of the annual in-
comes of poor rural households came directly
from Common Property (Jodha [1992], 13).

Poles and timbers for building, fibers and dyes
for weaving, bark for tanning, essential oils and
oil seeds, gums and resins, bamboos and canes—
raw materials for artisanal crafts—could also be
gathered. The common property resources offered
substantial employment opportunities for the
landless, for small farmers and farmworkers, es-
pecially during the off season, and for women and
children. In total, smallholder households found
more employment there than on their own farms.
In drought years, when farming became impossi-
ble, the rural poor could fall back on the resources
of forest and stream (Jodha [1992], 16). Twenty to
thirty million people, many from India's tribal
communities, based their livelihoods exclusively
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on non-timber products obtained from forests and
other common property areas (Kulkarni [1983]/

cited in Agarwal [1993], 11).

Of course, these uncultivated areas also served
vital ecological functions that indirectly helped
maintain agricultural productivity. Vegetative
cover on the hillsides and plains reduced wind
and water erosion and prevented the siltation of
irrigation systems. The same vegetation moder-
ated water run-off during the monsoons and pre-
served stream flows and wetlands during the
long dry season, replenishing aquifers, irrigation
tanks, and waterholes for cattle. Pollinators found
refuge and nesting sites in natural areas. Farmers
found rich supplies of organic manures in grasses
and silts (Jodha [1992], 18-19).

The traditions and cultures of rural India are
incredibly varied, but over the course of cen-
turies, rural communities all depended on these
shared natural resources. Communities that sur-
vived evolved traditions and methods for using
them sustainably. In areas of settled farming, vil-
lages typically included not only the cultivated
lands but the surrounding village commons,
which might include forests, ponds, and pastures.
The use of common resources was governed ei-
ther by custom or by explicit rules: landlords or
village councils sometimes set fees and appointed
watchmen to regulate the use of certain valuable
village resources. Villages maintained sacred
groves and other natural areas, invoking religious
duty to preserve certain resources. Customary
practices were by and large sustainable. Typically
for example, villagers would collect twigs or
fallen branches for fuel and then, if necessary, lop
off a few limbs, but they would not fell or destroy
a living tree. Some low caste communities
evolved into specialized resource users, such as
fishermen, and caste membership limited access
to the resource. Tribal societies in forest areas, al-
though typically less specialized as resource
users, also defined who could use the resources
within its territories and how. Fallow rotations in
traditional shifting cultivation were long enough
to allow forests and soils to recover. Sustainabil-
ity was ingrained in traditional rural societies
(Agarwal [1992], 416).

B. Shrinking Common Property
Resources and the Economic
Effects

Much of this was altered in the 19th century
and early 20th century under British rule. The
colonial government asserted sovereignty over
most of India's uncultivated lands, abrogating or
ignoring the traditional rights and management
regimes of village and tribal societies. This gov-
ernment designated large areas of forest as timber
reserves for shipbuilding, railways and boiler
fuel, and it conceded commercial timber harvest-
ing rights in other forested areas as well (Agarwal
[1992], 417). Large areas were allocated to private
plantation owners and other commercial uses. In
addition, population growth and irrigation in-
vestments led to large scale expansion of the cul-
tivated area, which the colonial government en-
couraged as a source of additional land revenue
(Tucker & Richards, Ch. 9). For all these reasons,
common property resources shrank.

Independence did not reverse these trends.
State and central governments retained propri-
etorship and authority over virtually the entire
uncultivated area, inheriting the Forest Service
traditions that the colonial regime had created
(Gadgil, 131). Policies of the colonial era also sur-
vived, although recast as a national drive for eco-
nomic development. In the forested areas, pulp
and paper industries, timber production, and
land for water projects and other development
schemes took priority over the subsistence needs
of local populations. Privatization of land for
agricultural production also continued, much of
it spontaneous, some of it promoted by the gov-
ernment through continuing irrigation and rural
development investments. Spontaneous privati-
zation usually occurred through a process of in-
formal partitioning of parts of the commons into
individual use parcels, followed gradually by ap-
propriation of those parcels for exclusive use, and
only later by legalization of private ownership of
the land. In semi-arid regions spanning eight
states, the area of the commons declined by 30 to
50 percent between 1950 and 1980. Taking popu-
lation growth over that span into account, the
area per capita declined on average by two thirds
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its initial extent (Jodha [1992], 21-22) (See Figure
19.) Since the livestock population, including
more than 250 million head of cattle and buffalo,
also doubled in the span of thirty-five years, pres-
sure on available fodder and forage also intensi-
fied greatly (Bowonder, Environmental Trends, 3).

A broader assessment covering 16 large states
(excluding the hill states of northeast India) used
land use and agricultural census data to reach

much the same conclusion (Chopra and Gulati,
23-24). Other than on reserve forests, cultivated
lands, current fallows, and areas under non-agri-
cultural uses, communal use rights are likely to
exist by law or custom. Thus defined, the com-
mon property resource land areas of India in-
clude long-term fallow land, cultivable wastes,
pastures and other grazing lands, and virtually
all "protected" and unclassed forests. In most of
these, institutional breakdowns and erosion of

Figure 19. Decline of Common Property Areas
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governmental or village authority has increas-
ingly opened access to the commons.

Agriculturally developed states with extensive
alluvial plains, such as Punjab, Haryana, and
Uttar Pradesh, have less than 10 percent of their
total areas under common property regimes. At
the other extreme, states that contain large areas
of desert, mountain, and other uncultivable ter-
rain, such as Rajasthan, Himachal Pradesh, and
Kashmir, have the largest percentage of land in
common property. In virtually all states for which
data are available, the estimated extent of such
land declined substantially between 1970-71 and
1986-87. Across all 16 states, the area under com-
mons fell by 25 percent of the 1970 area; in indi-
vidual states, the median decline was 9 percent.

Agriculture has expanded into uncultivated
areas partially to compensate for failed attempts
to redistribute holdings to the landless. Many
poor or landless households couldn't hang on to
lands they received because of indebtedness or
shortages of credit and other needed inputs. Most
common lands privatized in the first twenty years
of independence fell into the hands of better-off
farming households (Jodha [1992], 26). Where ap-
propriated lands were able to support continuing
cropping or where management of fodder and
forage improved, privatization raised productiv-
ity and output. However, in many sub-marginal
lands, erosion and nutrient depletion on lands
converted to agriculture continued the process of
soil degradation that deforestation had begun
(Jodha [1992], 28).

Although government continued to assert au-
thority over the remaining commons at the ex-
pense of local communities, their ability to en-
force restrictions on access and use eroded under
the pressure of local demands. As the resource
base shrank and population expanded, forest offi-
cials found themselves increasingly cast as
guards and police, fighting a rearguard action
against "encroachment" by local people seeking
access to resources they badly needed and had
traditionally used. In the villages, resentment
against the government's much more favorable
treatment of large-scale industrial interests in ac-

cess to common property resources often ran
high (Agarwal [1992], 423; Gadgil [1990], 139).
With weakened authority over the commons, vil-
lage councils—now locally elected but often dri-
ven by factional conflicts—were also less able to
limit exploitation. For such reasons, common
property resources that had once been managed
more or less sustainably through local traditions
and community authorities increasingly became
open to unregulated exploitation by all. In-
evitably, "open access" to these resources tended
toward a situation akin to Garrett Hardin's fa-
mous "tragedy of the commons," wherein no in-
dividual had reason to restrain his own use,
knowing that others were free to exploit the com-
mon resources without limit (Agarwal [1993], 4).

When remaining areas of common
property resources couldn't meet the
demands on them sustainably, a cycle of
continuing degradation was set in
motion. As more people and animals
sought sustenance on a smaller resource
base, exploitation only intensified.

These forces did not operate uniformly across
rural India. The commons were better preserved
in more remote villages where traditions of self-
reliance had been maintained, where socio-eco-
nomic differentials had not widened, and where
government programs and commercial forces had
penetrated less thoroughly. They persisted to a
greater extent in less-favored agricultural regions,
where common property resources were essential
to subsistence (Chopra & Gulati, 13). Still, when
remaining areas of common property resources
couldn't meet the demands on them sustainably,
a cycle of continuing degradation was set in mo-
tion. Overexploitation reduced the stock of trees
and useful plants and of fish and animals. As
more people and animals sought sustenance on a
smaller resource base, exploitation only intensi-
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fied. As productivity declined, community man-
agement received less support, especially from
better-off households with other options than to
use common resources (Jodha [1992], 45-47).

Although the area officially under forests (that
is, under the authority of Forest Agencies) has
been maintained, forest cover and tree stocks
have greatly diminished (Gadgil, 137). Most of
the vast natural teak and "sal" forests have given
way to open scrub. Perennial grasses useful as
fodder have been replaced with unpalatable
bushes and barren patches. Many waterholes and
tanks have silted or dried up. In coastal areas,
coral reefs teeming with life have been destroyed
by siltation, pollution, or limestone mining. Man-
groves have been cleared for fuelwood, salt flats,
or shrimp farms, destroying marine breeding
grounds. This downward spiral has created vast
areas of wastelands (Chopra & Gulati, 2). Al-
though comprehensive data on resource degrada-
tion is absent, the evidence from widespread vil-
lage surveys is persuasive.

C. Effects on Rural Poverty

Villagers have adapted to the decline of the
commons as their means and opportunities al-
lowed (Jodha [1992], 45-54). Better-off house-
holds have substituted other resources, especially
where irrigation has allowed more intensive
farming. Buffalos, stall-fed on residues from the
higher crop yields, have been replacing cattle
grazed on the commons as milk animals. Tractors
have been replacing bullocks as draft animals.
Chemical fertilizers have been substituted for or-
ganic manures. Where commercial farming is
prevalent, wage labor and monetary transactions
have replaced reciprocal obligations to maintain
and use the commons. Landowners have with-
drawn traditional privileges for communal graz-
ing on their lands after harvest or during short
fallow periods, for example. As better-off house-
holds have withdrawn from the commons, they
have also become less interested in their mainte-
nance, except where opportunities for privatiza-
tion have arisen or government incentives have
been available.

For poorer households, the options have been
much more limited. These households spend
much more time collecting fuel and fodder, at the
expense of other productive activities. In regions
where fuelwood is scarce, they burn dung and
plant residues that would have been used as or-
ganic manures. When necessary, they have
adopted strategies of desperation, severely lop-
ping or felling trees, digging up roots of shrubs
that might otherwise have regenerated, or using
plants that were previously shunned. Many re-
place cattle and buffalos with sheep and goats,
which can forage more successfully on degraded
lands and sparse vegetation, although these small
ruminants are much harder on the ecosystem in
the long run.

Since most of the goods and services obtained
from the commons are gathered by household
labor, rather than purchased on local markets,
surveys of household consumption expenditures
haven't fully reflected their increasing scarcity.
Since these goods and services have become
scarcer, surveys measuring household living
standards in terms of household spending may
overstate improvements. Some households have
been forced to purchase substitutes for goods
once available freely or to do without some of the
goods that they used to be able to collect in the
commons (Agarwal [1993], 37-47). The impover-
ishment of the rural environment has offset some
of the gains realized from increased agricultural
output and rural wage employment.

The loss of common property resources has hit
women and girls especially hard. They tradition-
ally have had much of the responsibility for gath-
ering fuelwood, fodder and water. As boys have
increasingly been kept in school, girls have also
taken on more of the burden of tending animals
(Agarwal [1993], 41). Since women typically have
greater access to common property resources in
rural areas than to privately owned land or other
assets, the degradation and shrinkage of the com-
mons has undermined women's economic base
disproportionately. As the commons shrink,
women and girls must spend ever more time
gathering needed fuel, fodder, and water, losing
hours that could have been spent in other pro-
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Since women typically have greater
access to common property resources in
rural areas than to privately owned land
or other assets, the degradation and
shrinkage of the commons has
undermined women's economic base
disproportionately.

ductive activities. Materials that could have been
gathered for sale or for crafts have become scarce.
And, as the number of animals that can be sus-
tained on the commons has fallen, an important
source of income and nutrition has been eroded.

Women's vulnerability to the loss of common
property resources varies by region (Agarwal
[1993], 19). The situation is more serious where
gender bias is severe—in the northern, northwest-
ern, and eastern states—because there women
have less access to agricultural land, job opportu-
nities, and other resources. In states where gender
discrimination is compounded by widespread
poverty, women's vulnerability is greater still.
Where common property resources are also inher-
ently scarce because the climate is harsh or the
ecosystem barren, the situation is worst of all.

Fortunately, these worst-case conditions do
not occur simultaneously all over India. In the
Punjab, for example, gender bias is quite strong
and the semi-arid climate and the dominance of
private agricultural holdings make common re-
sources scarce, but economic development has
made poverty relatively rare. In Orissa, poverty is
more widespread and gender bias is also pro-
nounced, but abundant rainfall makes biomass
and water resources less scarce. The greatest vul-
nerability is found in such states as Rajasthan,
Bihar, and in much of Uttar Pradesh, where con-
ditions are relatively unfavorable on all three
counts. Over time, these regional differences have
changed little, except that development has re-

duced poverty and (to some extent) gender bias
in the agriculturally advanced states of the Pun-
jab and Haryana, in Gujarat, and in West Bengal
(Agarwal [1993], 33-35).

D. Effects on Biodiversity

In addition to its adverse effects on the rural
poor, and especially on poor women, the degra-
dation of common property resources has se-
verely damaged India's unusually diverse popu-
lations of living things. About 80,000 species of
animals and 15,000 species of flowering plants
have already been identified in India, but tens of
thousands more species remain virtually un-
known (Gadgil & Homji, 175). Because of its size,
the variety of its climates and landforms, and its
relative isolation beneath the Himalayas, India is
one of the "megadiversity" countries, home to
unusually large numbers of endemic species.
However, because most of India's distinct ecolog-
ical zones have been destroyed or extensively dis-
turbed, and now exist only in scattered remnant
patches, many of India's unique plants and ani-
mals are threatened or endangered.

Even in 1972, when the Second India Study was
underway, the government listed 70 mammals,
22 reptiles and amphibians, and 41 birds as rare
and highly endangered under the Wildlife Protec-
tion Act (Kirloskar Consultants, 229). The mam-
malian list included virtually all of India's large
predator species, which require substantial
ranges in which to hunt: the Indian lion, tiger,
spotted leopard, clouded leopard, snow leopard,
lynx, Malabar civet, Indian wolf, cheetah, and the
golden, fishing, desert, leopard, marbled, and
rusty-spotted cats. Also rare or endangered were
many forest-dwelling primates, such as the slow
loris, the capped langur, the crab-eating
maqaque, the leaf monkey, the hoolock gibbon,
and the lion-tailed maqaque. Other victims of de-
forestation were the small Travancore flying
squirrel, lesser panda, sun bear, sloth bear,
pygmy hog, Andaman wild pig, and spotted lin-
sang. Habitat loss had also endangered many
grazing and herding animals, including the In-
dian elephant and rhinoceros, the black buck, the
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Indian and Tibetan gazelles, Himalayan ibex, Hi-
malayan and Nilgiri tahrs, Indian wild ass, Kash-
mir stag, wild buffalo, wild yak, and the brow-
antlered, mouse, and musk deers. Despite
concerted efforts to save such flagship species as
the lion, tiger, and wild elephant, continuing de-
forestation at the rate of 150,000 to 300,000
hectares per year over the past 20 years and other
encroachments into natural habitat have height-
ened threats to India's diverse mammals.

Degradation of India's coastal ecosystems,
rivers and wetlands had put many other species
on the endangered list as far back as 1972. These
included several unique to India, such as the
Ganges dolphin, the Ganges soft-shelled turtle,
the crocodile-like gharial, the white-bellied sea
eagle, the Andaman teal, and the pinkheaded
duck. India's bird life is extraordinarily rich, in
part because many Asian species from north of
the Himalayas, such as the endangered Siberian
white crane, winter in India's plains and marshes.
The continued loss of habitat has threatened
many, such as the Great Indian bustard and the
forest-dwelling pied Indian hornbill. The continu-
ing large-scale use of such bioaccumulating pesti-
cides as DDT has endangered many falcons,
hawks, osprey, lammergeier, and other raptor
species. Although information on the numbers of
these endangered species is scarce, the underly-
ing threats to their survival have intensified over
the past 20 years.

The remaining unconnected patches of rela-
tively intact natural ecosystems—mostly in pro-
tected areas—average only 1,100 square kilo-
meters in extent. With few exceptions, sanctuaries
and protected areas amount to only a few percent
of the original ecological zones. Most are sur-
rounded by settled or disturbed areas, so they are
thus highly vulnerable to incursions or invasion
from the surrounding regions by growing popu-
lations or commercial interests. In most of India's
protected areas, tensions between resource man-
agers and land-scarce impoverished neighbors or
opportunistic commercial developers are chronic.
These remnant patches—surrounded as they
are—are also vulnerable to possible future
changes in climate since the plant and animal

With few exceptions, sanctuaries and
protected areas amount to only a few
percent of the original ecological zones.
These remnant patches—surrounded as
they are—are also vulnerable to possible
future changes in climate since the plant
and animal communities that make up
the ecosystems will have nowhere to
migrate if the climate zone to which they
are adapted shifts.

communities that make up the ecosystems will
have nowhere to migrate if the climate zone to
which they are adapted shifts.

Since the Second India Study was completed,
government policies toward common property re-
sources have shifted significantly. Several large-
scale development efforts have been organized to
promote reforestation and watershed management
(Jodha [1992], 69). Environmental protection laws
and programs have been created to control water
pollution (Bowonder, Environmental Regulations, 2).
Forest policies have been revised to emphasize
community over commercial interests. In 11 states,
community user-groups have been given exclusive
access rights to non-timber forest products in ex-
change for their participation in forest protection
activities. A number of local initiatives and pilot
programs have clearly demonstrated that affirm-
ing local community's rights, assuring them access
to common property resources, and increasing
local community participation in management de-
cisions, promotes sustainable resource use. Many
community initiatives have been started, orga-
nized, and sustained by local women, who have
most at stake. Affirming equitable rules of partici-
pation and access seems to be a critical element in
improving local management and halting environ-
mental degradation.
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VI. Urbanization, Urban Poverty, and the
Urban Environment

The Second India Study authors were gravely
concerned about the urban bias in India's
development patterns, which had created

enormous disparities in living standards between
citydwellers and villagers and which they saw as
the source of an irresistible pull toward the cities.
To some extent their concern has been validated
by subsequent events. Over the past 20 years
cities have grown at least as fast as the Second
India Study anticipated, and the disparity between
per capita production in rural and urban areas
has widened. (See Figure 20.) The urban economy
now produces one-half of India's GDP. But,
urban poverty has emerged as a major problem
that the Second India Study didn't fully anticipate.
The number of desperately poor people living in
cities has increased much faster than the number
of rural poor. For these people, the quality of the
urban environment can be a matter of life or
death. There is a widening gap between the need
for essential urban services and their availability.
The spread of urban poverty and the deteriora-
tion of the urban environment are becoming
more salient issues in India's development (GOI,
Planning Commission [1992]).

A. Urbanization Patterns

India's urban population was 217 million in
1991—26 percent of the total and somewhat more
than the Second India Study's forecast of 210 mil-
lion. Since 1971, the urban population has dou-
bled, increasing at twice the rate of the rural
population (Mathur, 6). Although India's urban-

Figure 20. Urbanization

Percentage of Total Population in Urban Areas

30

28

26

24

22

20

18

^ ^ — Actual Trend
- - - SIS Medium Projection 4

*
t

*
*

*

. . . . ^ ^ t •

^r *
S *

^r *

** *

/ *
I *I *

1 1 1 1 1

1971 1976 1981 1986 1991 1996 2001

Sources: Projected—Ambannavar (1975).
Actual—GOI, Registrar General (1991).

57



ization has not been particularly rapid by devel-
oping-country standards, 100 million people—the
equivalent of eight Calcuttas—have been added
to the urban scene.

However, the image of landless peasants pour-
ing into the cities from an overpopulated coun-
tryside is distorted. The 1981 census found only
29 percent of the population living outside their
place of birth, and less than 20 percent of these
migrants had moved from a rural area to a city. A
rising fraction of urban population growth is the
result of natural increase, the excess of births over
deaths among citydwellers: two-thirds of the
cities' growth in the 1980s, compared to two-
fifths in the 1970s (Mathur, 11, Table 5). Although
birth and death rates are both lower in urban
areas than in the countryside, urban population
growth from natural increase still averaged about
2 percent over the period, only slightly lower
than the overall population growth rate. Most of
the states in which urban growth has been espe-
cially rapid are those in which birth rates remain
high-

India's urban scene is no longer one of towns
and overgrown villages. Now, two thirds of the
urban population live in genuine cities with pop-
ulations over 100,000. One third live in cities of a
million inhabitants or more, up from one quarter
in 1971. There were 9 such cities in India in 1971,
23 in 1991, and no less than 50 are expected by
the end of the century (Mathur, 7-8). Even the
largest cities are still growing. In the West, such
metropolises as London and New York are stable
in size or are even losing population, but the
combined population of Calcutta, Bombay, and
Delhi—India's largest cities—has doubled since
1971.

Growth on this scale has put enormous pres-
sure on urban infrastructure and administration.
Housing, water supplies, sewage and water treat-
ment systems, roads and public transportation,
schools, hospitals and health centers, to say noth-
ing of factories, offices and shops, were needed
on a vast scale to accommodate a city population
increasing faster than 3.5 percent per year. The
task was rendered more desperate by the fact that

in 1971, conditions in most cities were even
worse. H. Ezekiel, one of the Second India Study
authors, noted that in Calcutta, an estimated two-
thirds of the population lived in shacks, hovels,
and substandard structures, while in Bombay, at
least 350,000 people—6 percent of the population
at the time—lived on the pavement (Mathur, 3).

Unlike several Asian countries where most of
the urban growth has taken place in the capital
city, India's is dispersed throughout the country
(Mathur, 7, Table 9). In particular, urbanization
has not occurred only in the richest or most de-
veloped states. On the contrary, during the past
20 years it has been most rapid in those regions
where only a relatively small fraction of the pop-
ulation lived in cities in 1971, where the birth rate
was high, and where poverty was relatively
widespread. Contrary to the fears expressed in
the Second India Study, the "pull" of rapid eco-
nomic growth and of development policies bi-
assed in favor of urban areas have not been
prominent influences on the pace of urbanization.
Instead, many of the states in which urban
growth was rapid, such as Orissa, Uttar Pradesh,
and Rajasthan, lagged behind the national aver-
age in economic growth; many of the states in
which economic growth was the fastest—Maha-
rashtra, Karnataka, and Tamil Nadu—recorded
relatively slow rates of urban growth (Mathur, 15,
Graph 2). Therefore, the poorer states have been
catching up in their degree of urbanization.

B. Urban Poverty

Urban poverty persists partly because of rapid
urban growth in poverty-stricken states and the
dominant role of natural increase in city growth.
Within the cities, poorer and less educated house-
holds tended to be those with the highest birth
rates. Slow economic development, and, in partic-
ular, slow growth of industrial output and em-
ployment, failed to provide the engine that could
pull these rapidly increasing urban populations
out o( poverty. Overwhelmingly, low income
households in cities depend on their own labor
for survival; industrial growth provides not only
the direct factory employment, but also the ancil-
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lary opportunities in transportation, trade, con-
struction, and other services that provide jobs for
the urban poor. Because industry grew slowly
and also became increasingly capital-intensive
over most of this 20-year period, the way out of
poverty is closed to most of these people. Only
during the 1980s did industrial output accelerate,
and even then it spurred little direct employment.

The working definition of poverty in India is
very basic; it is whether a household's income is
sufficient for it to purchase enough calories for
adequate nutrition, given typical prices, expendi-
tures and dietary patterns in the locality. Careful
estimates of the number of households below the
poverty line take account of price differentials,
differing caloric needs in rural and urban areas,
and different expenditure patterns across regions.
However, this measure does not encompass other
aspects of economic wellbeing and security;
whether a household has assets or sources of sup-
port it can draw on; whether it is in debt; whether
or not the household can obtain essential items,
such as fuel and water, outside the cash economy;
or whether the household's immediate surround-
ings create risks to health and productivity
(Chambers [1992], 310-313).

Even defining poverty simply in terms of a
household's ability to purchase enough calories,
40 percent of the urban population fell below the
poverty line in 1987-88. Although the situation
was worse in 1973-74, when one-half the urban
population lived in poverty, the numbers of urban
poor still grew from 60 to 84 million. By contrast,
in rural areas the numbers of poor fell from 261 to
229 million, and the incidence of poverty fell from
56 to 39 percent of the rural population (Mathur,
18). A much larger fraction of India's poor now
live in urban areas than in the early 1970s. By the
late 1980s, for the first time, the fraction of the
population below the poverty line became higher
in cities than in rural areas, even though output
per capita is far higher in cities.

The interplay of underlying economic and de-
mographic conditions largely determined the ex-
tent of poverty in each region. In Bihar, one of the
poorest states, poverty afflicted over half the

urban dwellers; in the Punjab, a relatively rich
state, only 12 percent lived in poverty. The urban
poor tended to increase in numbers more rapidly
over the period in states experiencing rapid ur-
banization and relatively slow economic growth,
as one might expect (Mathur, 26).

C. Environmental Hazards and
Effects on Health

These trends exacerbated pressures on the
urban environment, and, hence, worsened living
conditions for the urban poor. Population densi-
ties in cities increased by 20 percent between 1971
and 1991, forcing up urban land values and mak-
ing it increasingly difficult for low income house-
holds to find space. In the 23 largest cities, 28
percent of the people now live in squatter settle-
ments, twice the percentage for all of India
(Bowonder, Population, 28). Housing in these set-
tlements is typically makeshift, constructed from
scrap material—sometimes just rags and straw.
Only one household in twenty in these "bustee"
settlements enjoys a "pucca" house of permanent
construction. Most of the squatter settlements are
established on undesirable land—subject to
flooding, near heavily polluted industrial sites or
other hazards. The catastrophic toll of death and
injury to slumdwellers in an industrial area of
Bhopal when a pesticide-manufacturing plant ac-
cidentally released toxic chemicals demonstrated
how precarious such industrial residential areas
can be. Moreover, very few have sewers, drains,
or facilities for collecting and disposing of
garbage and other solid wastes—ideal conditions
for the spread of communicable diseases. On the
other hand, in some of the largest cities, such as
Calcutta, the quality of life is better now than
when the Second India Study was written.

In particular, progress has also been made in
providing access to safe water in Indian cities.
According to official statistics, almost 90 percent
of the urban population now has access to pro-
tected drinking water, compared to 78 percent in
1981, although for the urban poor the source is
typically a public tap and supplies may not be
sufficient (Mathur, Table 21). Yet, rivers and
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streams bordering urban settlements, still widely
used for bathing and washing, are heavily pol-
luted by human and industrial wastes, as are
shallow aquifers underlying cities, from which
many households draw well water. In coastal
cities that have overdrawn their groundwater
supplies, such as Madras, the intrusion of saltwa-
ter into the aquifers has created serious water
supply problems. Heavy pollution loadings and
increasing urban population growth have com-
pounded the problems of providing adequate
water supplies.

Less progress has been made in the collection
and treatment of human wastes, which can be in-
ordinately expensive if conventional sewer sys-
tems and sewage treatment plants are used. Over
half the urban population, 125 million people,
have no access to basic sanitary facilities, but
must make use of "open spaces" surrounding
slum settlements (NIUA, cited in Mathur, Table
25). This fosters the spread of fecal-borne dis-
eases, such as dysentery, hepatitis, helminthic in-
fections, and cholera. According to 1988 data, in
cities with populations of 100,000 or more, only
22 percent of the sewage generated was collected,
and, of that, only 62 percent received primary
and secondary treatment. Of the 241 towns with
fewer than 100,000 inhabitants, which contain one
third the urban population, only 19 have waste-
water collection systems, and only 10 have treat-
ment facilities (GOI Central Pollution Control
Board, cited in Bowonder, Water, Tables 6-8).

The urban poor are exposed to other environ-
mental hazards. Most still rely on fuelwood and
biomass fuels, which they must purchase at rising
prices in the marketplace. Around most Indian
cities, forest cover has been disappearing at the
rate of 2-3 percent per year (Bowonder [1985],
cited in Mathur, Table 18). A wide ring of defor-
estation has spread, as all nearby fuelwood
sources have been exhausted. Women cooking
with these fuels in tiny huts, using makeshift in-
efficient stoves, are exposed to incredible concen-
trations of smoke, as are their children: 25,000 mi-
crograms per cubic meter according to a study
carried out in Ahmedabad. The consequences in-
clude high levels of bronchitis and respiratory in-

fections, which are often fatal in malnourished
young children, and widespread chronic eye irri-
tation and infection.

In the 20 years since the Second India
Study, the number of vehicles on the
road in India has increased tenfold.

Because so many squatter settlements are clus-
tered in industrial areas, along roadways, and in
other congested urban areas, the urban poor are
highly exposed to air pollution from vehicles and
industries. In the 20 years since the Second India
Study, the number of vehicles on the road in India
has increased tenfold, and city traffic jams are
commonplace. Two thirds of the vehicles on the
road, almost all in urban areas, are two-wheel
motor rickshaws and scooters powered by high
emissions two-stroke engines. Poorly maintained
buses and trucks spew forth highly toxic diesel
emissions. Gasoline in India still contains lead,
and lead concentrations found in samples taken
from India's children are extremely high. A study
carried out in Ahmedabad, Bangalore, and Cal-
cutta found that lead concentrations in the blood
averaged twice as high as in other large cities
where unleaded gas was used, such as Tokyo and
Stockholm (Khandekar, 46-49). Exposure to lead
impairs children's mental development. In Bom-
bay, where trend data are available, total atmos-
pheric emissions of sulphur dioxide, nitrogen
oxides, suspended particulates, and carbon
monoxide doubled between 1970-71 and 1985-86
(Punder & Das [1985]). Measured air pollution
from particulates and NOX, which are vehicle re-
lated, have risen in almost all major Indian cities.
(See Figures 21, 22 and 23.)

These environmental hazards are particularly
dangerous to the urban poor because they com-
pound the problems of malnutrition, general ill-
health, and the lack of medical care. The well
known interplay of diarrhea, weight loss, and
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Figure 21. Suspended Particulate Matter
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Figure 22. Nitrogen Oxides
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Figure 23. Sulfur Dioxide
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malnutrition, and vulnerability to respiratory in-
fection is a deadly cycle to which many Indian
children succumb. The prevalence of tuberculosis
which spreads mainly among low income popu-
lations living in close contact, is 30 percent higher
in India than in developing countries as a whole.
To this must be added the risks of exposure to
high concentrations of air pollutants, known to
have more serious harmful effects on those whose
respiratory functions are already impaired. A
WHO/UNEP study compared standardized
prevalences of respiratory diseases in different
areas of Bombay, classified according to ambient
average concentrations of sulphur dioxide. The
study found that relative prevalence of most res-
piratory diseases were higher in polluted urban
areas than in the rural control area which had no
sanitation, no protected water supply, and poorer
housing and medical care than Bombay. (See Table
2, from Bowonder, Air Pollution, Table 21.) As a
result, infant mortality rates in urban slums in
1989 were 123 per thousand, compared to the all-
India rate of 98, the overall urban rate of 62, and
an infant mortality rate of 22 among urban house-

holds above the poverty line (Srinivasan, Table 7;
Mathur, Table 26).

In addition, these conditions impose a heavy
burden of ill health on the living. The results of a
study of women's health in a Bombay slum sug-
gest the extent of the problem at the time of the
survey:

"...that 70 to 75 percent of the women suffer
from anaemia, 50 to 60 percent suffer from
chronic malnutrition and B-complex vita-
min deficiency, 25 to 30 percent suffer from
repeated attacks of gastroenteritis and infes-
tations of worms, 15 percent complain of
upper respiratory tract infections, and 13 to
15 percent suffer from skin infections like
scabies, pediculosis, and pyoderma. Apart
from these common ailments, they also suf-
fer from pulmonary tuberculosis, urinary
tract infection, typhoid fever, infectious he-
patitis, malaria and such chronic diseases as
diabetes and hypertension." (The Economic
Times, 28-4-85).
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Table 2. Ratios of Disease Prevalence in

Disease

Dyspnea
Chronic Cough
Intermittent Cough
Frequent Colds
Chronic Bronchitis
Cardiac Disorders

Source: WHO/UNEP

Area #1
Less than 50

microgrammes
per cubic meter

0.58
0.52
0.11
1.10
0.46
3.04

(1992).

Bombay to Rural Control Sample

Pollutant Load
Area #2
51-100

microgrammes
per cubic meter

1.09
0.82
1.57
1.89
0.90
1.59

in Urban Areas
Area #3

More than 100
microgrammes
per cubic meter

1.33
1.55
4.22
1.64
0.90
2.52

Rural
Control
Sample

1.00
1.00
1.00
1.00
1.00
1.00

This overwhelming burden of sickness cannot
but lower the productivity and earnings of adults
who must work every day for a living, and per-
petuates poverty in these unhealthy environ-
ments. Women in particular, who suffer from in-
ferior access to health care and even to food, but
who nonetheless must work long hours, are soon
debilitated. Children, who also suffer chronic
sickness, malnutrition, and vitamin deficiency,
cannot attend school and learn effectively if they
are sick and hungry, so their hopes of escaping
poverty's trap are also undermined.

State and national development programs over
this period focussed increasingly on poverty alle-
viation. During the 1980s, combatting urban
poverty became an explicit focus of development
programs. New programs were put in place in
the Seventh Five-Year Plan to improve environ-
mental conditions in urban slums, provide basic
health services, especially for women and chil-
dren; and support microenterprises and generate
employment for the urban poor. Although most
such programs were planned and implemented
in a top-down fashion, more than ten million peo-
ple had benefitted from these interventions by
1991. Targeted anti-poverty programs supple-
mented ongoing efforts to expand the availability
of urban services and infrastructure, but were in-
sufficient in scale or impact to stem the increase

in the numbers of urban poor (Mathur, 50).

Moreover, these efforts were held back by im-
portant urban policy and institutional issues, as
well as the overall demographic and economic
trends. Over the period, municipal governments
became ever weaker, their authority and func-
tions progressively taken over by state govern-
ments and state sponsored urban development
agencies. As the role of local governments in
planning and providing urban services dimin-
ished, accountability and popular participation
suffered (Mohan, 1917-1919). Municipalities be-
came financially more dependent on transfers
and grants from state and federal governments,
which controlled the important tax bases, since
few taxes devolved to local government. Property
taxes, the municipalities' own principal revenue
source, stagnated not only because of inefficient
assessment and collection procedures but also be-
cause urban rent control froze property taxes at
artificially low levels. Urban services deteriorated
as responsibilities for maintaining infrastructure
planned and constructed by state agencies out-
stripped municipalities' financial resources.

During the 1970s and 1980s, user charges
played almost no role in financing urban infra-
structure or in rationing the growing use of scarce
urban services. In the absence of direct service
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charges, cost recovery was usually through sur-
charges on property taxes, a practice that multi-
plied all the limitations of property taxes. User
charges rarely even covered operating and main-
tenance costs, and made no contribution to capi-
tal needs. Most capital spending consisted of
public sector budgetary outlays financed by
transfers from state and central government, and
ultimately paid for by general taxes. Urban ser-
vices have been heavily subsidized, even for
members of the urban middle class who can af-
ford to pay. Consequently, the availability and
quality of service for most of the urban poor is
low. For example, public transportation and
urban road networks have deteriorated while pri-
vate vehicles have multiplied, aggravating con-
gestion and pollution (GOI, Planning Commis-
sion, Ch. 13). Revenues were estimated in the
1980s to cover only half of minimal current ex-
penditures, including depreciation (NIUA
[1983]). Capital infrastructure met only one quar-
ter to one third of estimated minimal needs.

Municipalities have had little financial auton-
omy to set user charges, even had they been moti-
vated to do so. Any revenues from user charges
have been merged with other receipts in munici-
pal accounts, not reserved for improving or ex-
panding services. Thus, agencies supplying urban
services have been able to generate few financial
resources internally, either for capital or mainte-
nance expenditures, and have not been finan-
cially accountable to their customers. Without
any dedicated revenue source, they have not been
able to tap financial markets as autonomous bor-
rowers, nor have they been able to involve the
private sector. Little institutional or financial
strength has been created with which to meet the
infrastructure demands of rapidly growing cities
(Mohan, 1919).

Other aspects of the legal and regulatory
framework for urban development unintention-
ally impeded the supply of urban land and hous-
ing. Rent control not only froze property tax rev-
enues but also discouraged investment in urban
housing. Laws imposing ceilings on urban land-
holdings, land acquisition, and transfers also im-
peded commercial real estate investment and the

development of building sites. For example, own-
ers of land in excess of the ceiling are not permit-
ted to build on it, although they have through a
variety of means forestalled state governments
from taking it over. Paradoxically, the long-run
effects of regulations put in place to prevent prof-
iteering in urban real estate has been to drive
land and property values up out of reach of lower
income households.

Partly by policy decision and partly by default,
more urban services are being taken over by pri-
vate companies and contractors. In Calcutta, for
example, after an experiment in nationalizing
urban public transportation failed, the sector was
opened to all sorts of private buses, minibuses,
taxis and other vehicles. Two-thirds of daily trips
are now by bus, and private companies provide
90 percent of them (Roy [1988]). In Madras, more
than 170 neighborhood civic associations contract
with private rubbish collecting firms, who sweep
streets, collect rubbish, remove recyclables, and
deliver the rest to the municipal landfill. To date,
however, such examples represent more an adap-
tation to the municipalities' failure to provide ad-
equate services than a solution to the serious
problems that exist. Stronger municipal agencies,
revenue and tax reform, and market mechanisms
are all needed to provide an increasing urban
population with adequate services.

In summary, the growth of India's cities since
1971 proceeded in a predictable pattern and at a
normal pace. What was unforeseen was the rapid
increase in the numbers of urban poor, which
stemmed from continued population growth, the
slow overall growth of the economy, the stagna-
tion of industrial employment, and the wide dis-
parities in urban incomes. Poverty would itself
consign tens of millions of households to squalid
living conditions, but their plight was more pre-
carious because public authorities couldn't keep
up with the growing demand for essential urban
services or prevent urban pollution from increas-
ing. These lags in infrastructure investment
stemmed from a progressive weakening of mu-
nicipal authorities and from urban development
policies that chronically failed to produce needed

revenues.
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VII. Energy, Population, and the
Environment

Even in the early 1970s, the Second India
Study recognized clearly some of the most
important energy problems that India

would confront over the next 20 years. The first of
these was the critical shortage of traditional bio-
mass fuels in rural India, which was both the
cause and the result of serious ecological degra-
dation even then. The second was India's unbal-
anced fossil energy resources of abundant low-
quality coal but relatively meager petroleum
reserves. With demands for liquid fuels rising
rapidly, the fear was that this imbalance would
leave India economically vulnerable to rising oil
prices. The third, from the perspective of the Sec-
ond India Study, was the very low per capita con-
sumption of energy, which was associated with
low per capita incomes and low productivity in
agriculture, transportation, and other sectors of
the economy. This posed the substantial problem
of raising the supply of useful energy.

A. The Second India Study's
Assessment

The Second India Study identified potential
technological solutions to these problems.
Grounded in the dominant central planning phi-
losophy of the period, the study indicated what
shifts in priorities and allocations were needed.
However, developments in the energy sector
have diverged substantially from the technologi-
cal pathways the study identified. In part, the dif-
ferences can be attributed to unforeseen struc-
tural changes in the Indian economy and

developments in the energy sector. Mainly, how-
ever, the divergences are grounded in institu-
tional and policy issues that the Second India
Study didn't fully address but which have
strongly influenced how poverty and population
growth affected resource use.

In 1971, over half of India's total energy sup-
plies came from overused biomass fuel resources.
The "high population—low growth" scenario dis-
cussed in the Second India Study energy report
(economic growth averaging 5.5 percent annually
through the end of the century, and the popula-
tion approaching 1.1 billion by 2001), which is
close to the actual trajectories of demographic
and economic change, has meant more people in
rural areas, where biomass fuels dominate, and a
slower penetration of the commercial fuels used
by better-off households. For both these reasons,
the Second India Study anticipated that—absent
vigorous countermeasures—more firewood, ani-
mal dung, and crop residues would be burned
year after year, exacerbating an already serious
biofuel deficit (Parikh [1976], 91). Even in the
early 1970s, the authorized fuel wood harvesting
from forests controlled by the forest departments
met less than 10 percent of estimated firewood
consumption. The rest came from incursions into
these forests and from the harvest of wood on
other uncultivated lands in excess of annual
growth and reafforestation. The consequent thin-
ning of the forest stock, the Second India Study
warned, would be "very damaging to both soil
fertility and ecological balance." Substantial frac-
tions of animal dung and animal residues were
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also being burnt as fuel to meet the rural energy
deficit despite their value as organic manures.
The dangers to the soil's structure, water-holding
capacity, and nutrient content from a loss of or-
ganic material were foreseen. Excessive burning
of biomass was an obvious link among popula-
tion growth, poverty, and the environment.

India's growing dependence on petroleum im-
ports was an equally clear link between energy
and economic development. At the time of the
Second India Study, petroleum consumption was
growing at 9 percent per year, more than twice
the rate of coal (Parikh [1976], 17). Yet, two thirds
of India's oil was imported, and proven reserves
at that time amounted to less than ten times
India's still low annual consumption. Even before
the second round of oil price increases in the late
1970s and early 1980s, the Second India Study saw
the need to substitute coal for petroleum wher-
ever feasible, restrain the growth of demand for
petroleum products, and explore potential do-
mestic oil and gas resources. Otherwise, it was re-
alized, oil imports would put impossible pres-
sures on the balance of payments, limiting
supplies of other critical industrial materials and
imported capital goods. One Second India Study
scenario incorporated all reasonable technological
possibilities to cut back on petroleum use. It im-
plied that historical growth rates could be re-
versed: the growth of oil consumption could fall
to 5 percent per year, and coal and electricity use
could rise annually by 9 and 10 percent, respec-
tively. Even so, the study calculated, one third of
India's foreign exchange earnings over the period
would have to be devoted to petroleum imports,
even if exports grew by 7 percent per year
(Parikh [1976], 128).

The third major challenge the Second India
Study foresaw was creating the capacity to meet
the rapidly rising demands for commercial en-
ergy implied by projected economic and popula-
tion growth. India in 1971, the study pointed out,
consumed energy equivalent to only 189 kgs. of
coal per person per year, less than one fiftieth the
level of consumption in the United States—and
half of India's energy use was based on non-com-
mercial fuels. At the same time, annual per

capita income in India, expressed in U.S. dollars,
was hardly more than the average American's
weekly income. The Second India Study argued
that rapid economic growth would require even
more rapid increases in commercial energy use.
Agricultural expansion would depend almost en-
tirely on yield increases, which would come from
increased use of agricultural chemicals, from irri-
gation pumping, and from farm mechanization.
Industrialization along the lines of Planning
Commission models would require substantial
expansions of metals, machinery, and chemicals
industries, which were themselves energy-inten-
sive and also required large-scale transportation
and infrastructure development. Population
growth, rising per capita incomes, and urbaniza-
tion would create rapidly growing demands for
rural and urban electricity networks, for kero-
sene for lighting, and for other commercial fuels.
Thus, according to the Second India Study, coal
use would increase ten fold between 1970-71 and
the end of the century, petroleum use five times,
and electricity use 12.5 times (Parikh [1976], 127).
Although it was recognized that meeting these
energy demands would strain both investment
and foreign exchange budgets, much more atten-
tion was paid to the mix of fuels and energy
technologies that supply energy in these
amounts than to the possibilities for energy con-
servation or demand management.

The Second India Study pointed the way toward
technological solutions to these energy problems
(Parikh [1976], 115). In rural areas, the solution
lay in replacing inefficient and overexploited tra-
ditional fuels and conversion devices with more
efficient alternatives. Biogas plants, which con-
vert animal dung and other organic wastes to
methane and nitrogenous fertilizer through
anaerobic fermentation, were seen as an impor-
tant and highly attractive option. They could
raise the energy recovery from organic wastes
tremendously, both for clean burning fuel and
fertilizer, and could be built at small scales with
relatively low capital costs and simple technol-
ogy. Twelve million rural households, those with
enough animals to supply individual plants,
would find biogas plants an attractive investment
for lighting and cooking; many of the remaining
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78 percent of rural households could be served by
biogas plants constructed and operated by village
communities (Parikh [1976], 101). Biogas plants
could also fuel as many as 21 million additional
pumpsets drawing irrigation water from under-
ground aquifers. In addition, it was anticipated
that by the end of the century, 80 percent of rural
households would have electricity, mainly for
lighting, but electricity could also energize as
many as 15 million pumps.

The other major option cited for meeting rural
energy needs was fuelwood plantations. With
typical yields, the Second India Study estimated, 50
acres under plantations could fully meet a vil-
lage's energy needs (Parikh [1976], 91-92). This
substantial land requirement could be reduced by
an order of magnitude if high-yielding tree
species suitable for dryland plantations could be
found and used. For urban households still burn-
ing fuelwood brought in from the countryside,
soft coal briquettes could provide a cheap alterna-
tive fuel. In combination, plantations, electrifica-
tion, and biogas plants could meet rural energy
needs even under the "High population-Low
growth" scenario while reducing pressure on bio-
mass resources.

The most urgent challenges and best opportu-
nities for reducing the growth of oil demand lay
in the transportation sector. The increasing share
of freight moving by truck could be reversed by
investing in railways and improving their effi-
ciency. Railways could be converted from diesel
to electricity. Rapidly growing automotive traffic
could be curtailed, and urban transportation
could be made more efficient by investing heavily
in buses, light rail, and other forms of public
transportation. If urban growth were also chan-
neled into medium-sized, high-density cities,
transportation needs could be further scaled
down (Parikh [1976], 114).

In industry, using coal instead of fuel oil for
process heat, electricity for motive power, coal
gas as a feedstock for fertilizer plants, and rail-
ways for transportation were the important tech-
nical options for cutting petroleum use (Parikh
[1976], 128). The direct industrial use of coal was

projected to rise rapidly to 200 million tons by
1990-91, and—under India's strategy of import-
substituting, heavy industrialization—45 percent
of that was expected to supply the steel indus-
try's open hearth furnaces and coke-ovens.

Electricity output overall was projected to rise
rapidly from 49 billion kilowatt hours in 1970-71
to 398 billion kwh by 1990-91 (an average annual
growth rate of 10.5 percent), with 55 percent of
electricity generated in 1991 going to industrial
uses and over 10 percent to irrigation pumpsets
(Parikh [1976], 54). This consumption was to be
supplied by an installed capacity of 92.3 giga-
watts, of which coal-fired thermal plants were to
supply 50.7 GW and hydro-electric plants 33 GW.
Diesel and oil-fired generating plants were to be
completely phased out, but a rapidly growing nu-
clear sector would supply 8.6 GW of capacity
(Parikh [1976], 54).

Expanding the output of coal for power plants
implied shifting from underground to open-pit
mining of non-coking coal reserves, investing in
coal washeries, creating transmission facilities to
accommodate pitmouth power plants and rail-
way capacity to transport coal. Hydroelectric
power generation was thought to entail substan-
tial cost advantages, and the ultimate potential
capacity was optimistically estimated at 80 to 100
GW, with few qualifications on account of poten-
tial ecological or social constraints. India's limited
uranium reserves were thought adequate to sup-
port up to 10 GW of capacity in first generation
plants, with the ultimate potential to use recycled
plutonium in fast breeder reactors to support 600
to 1,000 GW of capacity. This assessment gave lit-
tle attention to nuclear waste management,
safety, or siting issues. On the basis of informa-
tion available in the early 1970s, without the ex-
perience of actual nuclear installations to evalu-
ate, the Second India Study concluded that nuclear
energy was economically justified for India. Re-
newable energy sources, such as wind and solar,
were considered uneconomical through the end
of the century despite falling cost trajectories. In
short, the Second India Study envisaged an enor-
mous expansion in the capacity to utilize com-
mercial fuels (Parikh [1976], 51).

67



B. Actual Rural Energy
Developments

Although with the benefit of hindsight some
obvious flaws appear in this technological vision,
the main divergences with actual developments
stem from unforeseen institutional and policy
problems. In the rural areas, the use of collected
biomass fuels has continued to grow because the
availability of alternative sources has not in-
creased nearly to the extent the Second India Study
envisaged. Although rural electrification has
spread rapidly to cover 84 percent of India's vil-
lages by 1991 and energized nearly 9 million
pumpsets—a significant achievement—still only
about 27 percent of rural households are con-
nected (Pachauri, 4.3). Despite partial compensa-
tion from the central government's Rural Electrifi-

cation Corporation, the state electricity boards are
losing large sums on rural electrification because
tariffs cover only one seventh of supply costs on
average. During the 1970s and 1980s most of these
state boards actually lowered tariffs for agricul-
ture in real terms and adopted flat rates per in-
stalled horsepower instead of tariffs based on
metered energy use, working against end-use effi-
ciencies in pumping (Pachauri, 4.8). As a result, al-
though agriculture's share of the total electricity
consumption has risen dramatically from 9 per-
cent in 1970-71 to 25 percent twenty years later, fi-
nancial losses have risen too (Pachauri, 8.7).

Biogas plants have also not been adopted
nearly to the extent envisaged. Of the 12 million
households that the Second India Study estimated
would be able to support a family installation, ap-

Table 3. Rural Energy Consumption Pattern (Percent)

State

Andhra Pradesh
Assam
Bihar
Gujarat
Haryana
Himachal Pradesh
Jammu / Kashmir
Karnataka
Kerala
Madhya Pradesh
Maharashtra
Meghalaya
Orissa
Punjab
Rajasthan
Tamil Nadu
West Bengal
Delhi
ALL INDIA

Source: GOI, Planning

Kerosene

8.7
9.7
3.7

26.3
4.2
7.4
5.9
6.5
7.2
4.1

14.6
6.1
3.6
2.8
9.2
3.6
7.0
4.6
7.1

Total
Logs,

Twigs, &
Commercial Charcoal

10.2
10.5
7.8

32.7
9.4

12.1
9.7
9.3

10.9
4.8

19.5
6.7
5.7
3.7

12.7
4.6

21.4
43.4
10.8

58.7
69.4
31.2
54.3
19.4
88.1
64.4
74.0
59.6
56.2
62.1
77.8
61.3
70.5
66.4
35.0
25.1
28.1
51.6

Commission (1992); Pachauri (1994).

Crop
Waste

10.4
20.1
19.9
2.7

27.3
0.4
3.0

14.7
29.5
12.3
4.3

15.5
9.6
4.0

13.4
19.0
38.9
13.6
16.3

Dung

8.4
0.0

41.1
14.7
43.6

0.7
22.9

1.6
0.0

26.8
13.7
0.0

23.4
21.7

7.4
32.4
14.6
14.7
21.1

Total
Non-

Commercial

89.5
89.5
92.2
66.7
90.6
88.9
90.3
90.3
89.1
95.3
80.1
93.3
87.2
87.2
96.2
87.2
86.4
78.6
89.0

68



proximately 1.3 million had one by 1990-1
(Pachauri, 6.5). Only about 1,000 community
plants were in existence to serve the remaining
rural population. Many villages haven't been able
to cooperate in running community facilities and
distributing the outputs. Moreover, although bio-
gas plants are potentially economical for their op-
erators, even without taking environmental bene-
fits into account, the central government created
highly subsidized promotional credit and con-
struction programs to accelerate diffusion. This
approach inadvertently discouraged private en-
trepreneurs from entering the industry, although
they might have built better service and distribu-
tion networks and improved design and con-
struction methods. At the same time, perfor-
mance standards among government contractors
have been at best inconsistent. Surveys have
shown that only two-thirds of installed plants
were functioning in 1991, the rest out of commis-
sion because of faulty construction or mainte-
nance (Pachauri, 6.5). The national program to
promote the use of improved cookstoves has had
a similar experience. The user subsidy amounts to
80 to 90 percent of the cost, and the program has
operated in a top-down, target-oriented way.
Through 1992, almost 13 million stoves have been
installed, but far fewer are in operation and the
realized energy savings are less than anticipated
(Pachauri, 6.6). Over the long term, relying on
government programs rather than private mar-
kets to diffuse economically attractive technolo-
gies has probably retarded, rather than advanced,
their rate of diffusion.

Problems of sustaining communal use of
forests for fuel and fodder have not been resolved,
despite government efforts. On most village com-
mons and state forests, effective mechanisms to
limit harvesting to sustainable levels or to enlist
widespread participation in reforestation and con-
servation efforts have been lacking—the so-called
tragedy of the commons. Moreover, state forestry
agencies have traditionally been more oriented to
revenue-yielding commercial production than to
meeting the needs of the rural poor (Agarwal
[1993], 4-5). Government development programs
have attempted fuelwood production schemes in
deficit districts, social forestry schemes, and par-

In the late 1980s, firewood consumption
was still six times the recorded
production from forest areas. Farm
forestry programs have expanded on
private lands, but the harvested wood
has typically been sold as more valuable
poles or pulpwood and has been beyond
the means of the poor.

ticipatory reforestation programs under the Na-
tional Wastelands Development Board. Cumula-
tively, 18 million ha. have been reforested under
these programs, with an estimated success rate of
about 30 percent and average yields of 3.7
tons/ha/year (Pachauri, 5.5). Often, however,
grazing pressures and competition prevented past
harvest regeneration from other species. Fast
growing and hardy species, such as Prosopis
juliflom, (mesquite), may improve on past perfor-
mance. Social forestry models successfully tested
and now adopted in 14 states show that perfor-
mance also improves when local communities are
involved at each stage. Recent legislative changes
requiring that local governments be popularly
elected and requiring state forestry agencies to
share management responsibilities with them are
steps in this direction. However, to date, "All
these efforts could not reduce the gap between
consumption and availability.. .in view of the lack
of funds for implementation, and also because of
the tremendous increase in human as well as live-
stock populations" (Pachauri, 5.3). In the late
1980s, firewood consumption was still six times
the recorded production from forest areas. Farm
forestry programs have expanded on private
lands, but the harvested wood has typically been
sold as more valuable poles or pulpwood and has
been beyond the means of the poor.

So the rural energy deficit and use of biomass
fuels have continued or even increased since the
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Second India Study was completed. Although esti-
mates of current consumption vary widely, the
range strongly indicates that burning of dung,
residues, and firewood in rural areas has in-
creased (Parikh [1976], Table 2.1; Pachauri, Table
11.2). Surveys indicate that firewood continues to
be the preferred biomass fuel where it's available,
but crop residues and dung are heavily used in
dry and deforested regions—many of which al-
ready lack soil organic matter.

Deforestation averaged 339,000 hectares per
year during the 1980s, 0.6 percent of the remain-
ing stock annually (World Resources Institute,
Table 19.1; p. 306). Because stocks are depleted,
women and girls, the main fuel collectors, must
spend more and more time bringing fuel from
greater distances. On the plains of Madhya
Pradesh or the hilly areas of Haryana, for exam-
ple, women must make two or three trips per
week for firewood, covering 4-5 km each time—a
total time commitment of 20 hours per week or
more. As discussed above, this time commitment
and fuelwood shortages combine to reduce house-
hold income. Even nutrition suffers as fewer
cooked meals are possible. Women also suffer the
effects of high particulate and carbon monoxide
concentrations from cooking fires on traditional
stoves in poorly ventilated dwellings, and suffer
significantly higher rates of chronic bronchitis
than do women who use non-biomass fuels.

In addition, the increase in the numbers of
urban poor living in slums has kept urban de-
mand for firewood growing. Rising prices have al-
lowed firewood, harvested mostly from state and
communal woodlands, to be trucked from ever
greater distances around major cities (Bowonder,
Air Pollution, 23). Soft coal briquettes have not
been marketed successfully as a substitute for
cooking fuel because their prices, availability, and
burning qualities have been unattractive.

C. Petroleum Demand and
Supply

Efforts to slow growth in the consumption of
petroleum fuels succeeded during the 1970s and

early 1980s largely because energy prices were
high and economic growth slow (Bowonder, Air
Pollution, 22). But, during the 1980s, when those
conditions were reversed, consumption acceler-
ated. Over the entire period, the consumption of
petroleum products increased at an average an-
nual rate of 6.5 percent. With the exception of air-
craft fuel and light diesel oil, consumption of pe-
troleum products has outpaced Second India Study
projections, despite substantial efforts to replace
oil with coal, electricity, and natural gas in indus-
trial uses (Pachauri, Table 1.3). The explanation
lies in transportation sector developments quite
contrary to the solutions proposed in the Second
India Study.

Despite the diseconomies the Second India
Study foresaw, the period 1971-91 saw road
transport rapidly replacing railways, both for
freight and passenger traffic. Freight movement
by road increased 8.2 percent annually, compared
to 3.4 percent for railroads (Pachauri, 9.1). By
1991, most freight moved by road, even over dis-
tances that gave railways a theoretical cost ad-
vantage. Trucking's competitive advantage
stemmed from its greater reliability, flexibility,
and convenience. Over much of the period, ca-
pacity bottlenecks, backward technologies, and
personnel and managerial problems kept public
sector railways from maintaining, let alone in-
creasing, their position as commodity carriers.
The electrification program foreseen in the Second
India Study to reduce diesel use in railroads is still
incomplete (Pachauri, 9.4).

Even more dramatic has been the falling share
of urban mass transit. Over the period 1970-91,
the number of motorscooters and motorcycles on
the road grew 17 percent per year, compared to 7
percent for cars and jeeps, and 6 percent for
buses, even though buses are potentially far more
efficient (Pachauri, 9.2). Per million passenger
miles, cars use 4.9 times and two-wheelers 2.6
times the energy as buses, occupy 38.5 and 54
times the road space, cost 9.5 and 3.1 times as
much to operate, and emit 5.7 and 3.1 times the
air pollutants. Although people in all developing
countries have demonstrated a strong demand
for personal vehicles, public transportation in
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India has also been held back by underinvest-
ment and poor maintenance and service. One of
the principal reasons, as with railways, has been
inadequate internal generation of operating and
investment funds. Fares that have been kept low
for political and equity reasons have, in most
cases, not even covered operating costs let alone
an investment budget for expansion. Moreover,
minimizing vehicular traffic through urban plan-
ning, as envisaged in the Second India Study,
hasn't worked at all (Pachauri, 9.7). Instead of
compact, medium-sized cities, rent controls and
restrictions on urban land development has dis-
couraged high density construction downtown in
many cities and stimulated suburban develop-
ments. Consequently, private investment in
motor vehicles has dominated the transportation
sector, outpacing capacity increases in congested
urban roads, as well as in overcrowded urban
mass transit. The share of petroleum among
transportation fuels has not fallen, but actually
risen substantially from 67 percent in 1970-71 to
91 percent in 1990 (Pachauri, 9.3). At the same

time, congestion, urban air pollution, and road
accidents have become increasingly severe prob-
lems. (See Figure 24.)

These difficulties in reducing petroleum use
have led to serious balance of payments prob-
lems, as the Second India Study foresaw. India's oil
import burden would have been much more seri-
ous had the Second India Study's over-optimism
regarding substitution possibilities not been bal-
anced by undue pessimism about India's oil and
gas resources. When that study was done, less
than 10 percent of India's potential hydrocarbon-
bearing territory had been explored, and only
preliminary indications of offshore resources (in
particular, in the "Bombay High") had come to
light (Pachauri, 3.2, 3.7). After the oil price shocks
of the 1970s, the Indian government dramatically
increased its own exploration efforts and invited
private sector participation. These efforts have
successfully discovered and developed substan-
tially greater potential oil and gas resources. De-
spite the past 20 years' production, proven re-

Figure 24. Petroleum Energy Use (Millions of Tons)
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India's oil import burden would have
been much more serious had the Second
India Study's over-optimism regarding
substitution possibilities not been
balanced by undue pessimism about
India's oil and gas resources.

serves of oil in 1990-91 are seven times higher
than in 1970-71 and those of natural gas ten times
higher (Pachauri, 9.3). As in many other coun-
tries, the reserve-production ratio has not fallen
despite rapid production growth (Pachauri, 3.7;
Bowonder, Energy, 17).

In the case of natural gas, however, the linger-
ing perception that resources were meager has re-
tarded the investments needed to develop mar-
kets and downstream uses for the gas that has
been found (Parikh & Parikh, 261). The govern-
ment has controlled prices and allocated produc-
tion almost exclusively to fertilizer and petro-
chemical plants. Despite severe power shortages
and the advantages of easily constructed gas tur-
bine power plants, distribution networks and po-
tential industrial fuel markets have not been en-
couraged. Consequently, substantial excess
production capacity emerged in some basins. In
addition, enormous amounts of gas have been
flared (Pachauri, 3.3). Since 1980, for lack of col-
lection and distribution facilities, 20 billion cubic
meters of natural gas have been flared just in the
Bombay High offshore production area, equiva-
lent to 18 million tons of oil worth $2.5 billion.
Only in recent years has the policy of flaring been
reversed (Parikh & Parikh, 260-61).

D. Electric Power

Ironically, the oil and gas sector, in which re-
source endowments were considered limited, has
exceeded projected capacity increases; the coal

and electricity sectors, in which India's resources
were considered ample, have fallen far short. Hy-
droelectricity capacity, considered especially at-
tractive for peaking power, was little more than
one-half the Second India Study forecast in
1990-91, and its share in total installed power ca-
pacity has fallen steadily from 43 percent in
1970-71 to 28 percent in 1990-91 (Pachauri, 4.5).
(See Figure 25.) The ecological issues of stream
and watershed disruption voiced by environmen-
tal groups, and the problems in resettling large
numbers of villages emphasized by social ac-
tivists have caused a slowdown in hydroelectric-
ity development. These issues have become far
more prominent as time passed. The other im-
pediments were mostly the more prosaic ones of
inter-state water sharing disputes, delays in site
acquisition and construction, rising costs and in-
adequate funding.

Growth in thermal power capacity, although
very substantial, also lagged behind Second India
Study forecasts. Nonetheless, the concentration of
large coal-fired power stations at pitmouth in the
coalmining regions of Bengal and Bihar has led to
serious local environmental impacts, including
acid rain and ash accumulations. The lag in ca-
pacity generation stems from institutional and
policy problems, not from any shortage of energy
resources. Overstaffing and other excessive costs
in state electricity boards combined with con-
trolled electricity tariffs far below long-run mar-
ginal costs or even average costs have left the
SEBs without enough internal funds for invest-
ment (Parikh & Parikh, 259). The gap between av-
erage costs and returns has widened from Rs 0.04
per kwh generated in 1974-75 to Rs. 0.24 in
1990-91 (Pachauri, 4.8). The Central Government
has stepped in with financial support, but hasn't
been willing or able to fill the gap entirely. Power
availability has been further curtailed by high
transmission losses and distribution, which have
remained above 20 percent—higher than in
1970-71.

For a number of reasons, plant and system-
wide load factors have also declined over the past
20 years. State Electricity Boards operate a large
number of small plants in poor condition and
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Figure 25. Installed Power Capacity by Type of Plant (in Gigawatts)
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can't renovate and modernize them. The SEB's
are not fully connected in transmission grids, and
even where they are, do not integrate their power
plant operations to maximize availability (Parikh
& Parikh, 259). Also relevant, the average grade
of coal received at thermal power plants has de-
clined, from 4,600 kcal/kg in 1975 to 3,800-4,100
in 1985-86, adversely affecting boiler efficiency,
maintenance, particulate control and ash han-
dling (Pachauri, 4.7). This is partly an inevitable
consequence of the large-scale shift to open-pit
mining of coal seams interspersed with rock, but
also in part the result of poor quality control by
the public monopoly that was formed in the early
1970s to take over coal production, and of inade-
quate investment in coal washeries, despite their
demonstrated returns.

These problems have led to electricity short-
falls in many states during the late 1970s and
1980s, estimated currently for the entire country
at 8.5 percent of total electricity generated and
17.5 percent at peak periods (Pachauri, 4.1).
Brownouts, voltage fluctuations, and supply in-
terruptions have been common. The resulting
substantial production losses have prompted

many industries to install their own backup
diesel-fired capacity and persuaded farmers to
buy backup diesel-powered pumps. Even though
these problems and the private sector's reactions
to them have substantially boosted national en-
ergy costs, until quite recently India avoided
using a market approach to reduce excess de-
mand by raising average and peak period tariffs.

These energy shortages would have been
much greater had Indian development been as
energy intensive as the Second India Study envis-
aged it would be. The overall energy efficiency of
the economy has improved with the shift toward
modern fuels since traditional biomass fuels are
both converted and used very inefficiently. In ad-
dition, the Second India Study underestimated the
extent to which technological improvements
within industries would reduce energy demands,
even without strong conservation policies and
price signals. For this reason, while consumption
of petroleum products has increased in line with
projections, the use of electricity and, especially,
coal was greatly overestimated. Since most of
India's coal is used for power generation, the two
overestimates are inter-linked, of course. (See Fig-
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Energy shortages would have been much
greater had Indian development been as
energy intensive as the Second India
Study envisaged it would be.

ure 26.) But, the industrial sector, which con-
sumes about half of India's commercial energy,
became 28 percent less energy intensive between
1972 and 1988 and consumes far less energy than
expected (Pachauri, 7.1). (See Figure 27.)

The steel industry, for example, has largely
converted from open hearth to electric arc fur-
naces, with a substantial gain in efficiency. Ce-
ment plants have almost completely replaced the
wet process with dry process technology, with at

least a 20 percent energy savings. In the fertilizer
industry, with the construction of new natural
gas feedstock plants, energy consumption per ton
of ammonia has fallen 17 percent since 1970
(Pachauri, 7.1). Many industries have switched to
higher efficiency electric motors and improved
design boilers. Overall, the energy efficiency of
the manufacturing sector improved by 60 percent
between 1974 and 1986. Since then, greater open-
ness to world technological developments and
heightened competitive pressures have probably
maintained or increased the rate of improvement.
Overall improvement would have been even
greater, had not relatively energy-intensive in-
dustries, such as chemicals and metals, grown
faster than industry as a whole.

Despite these gains, most Indian industries still
use considerably more energy per unit of output
than their equivalents in other countries do. Gov-
ernment of India studies and commissions have
found that the scope for cost-effective energy sav-
ings is large, at least 25 percent in industry and

Figure 26. Coal Use by Sector (Millions of Tons)
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Figure 27. Industrial Uses of Energy
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close to this figure in other sectors. Several special
government programs were initiated to promote
energy savings, including credit schemes and fis-
cal incentives, but they were "sporadic, ad-hoc
and uncoordinated" so their impact has been
marginal (Pachauri, 12.2). Energy pricing policies,
especially in agriculture but more generally with
respect to coal, electricity, and some petroleum
products, have not been used to foster energy
conservation (Pachauri, 12.3).

Even though India's per capita use of commer-
cial fuels remains much lower than the industrial
countries', the environmental impacts are evi-
dent: high levels of urban air pollution, severe
land and water degradation in coal mining re-
gions, and ecological and social disruptions from
multipurpose hydro projects. Pollution abate-
ment equipment is mandatory on major new in-

vestments, but constraints have kept these poli-
cies from being fully implemented. Far less
progress has been made in reducing the environ-
mental impacts of existing factories since many
use obsolete technologies and many—especially
small and medium-sized plants—have limited fi-
nancial, technical, and managerial resources. Nor
do state pollution control boards have adequate
capacities for monitoring and enforcement
(Bowonder, Environmental Regulations, 4).

Since the Second India Study was carried out,
the greenhouse issue has emerged as a com-
pletely new potential environmental factor affect-
ing India's energy sector and, potentially, the
overall economy. In discussing the need to de-
velop coal resources, the Second India Study made
no mention of potential climate change as a possi-
ble constraint. The issue became increasingly
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salient during the 1980s, and an international
treaty to control greenhouse gases has been nego-
tiated and has entered into force. As the world's
fifth or sixth largest emitter of greenhouse gas,
with heavy reliance on coal—a carbon-rich fuel—
India now must decide how best to respond
(Parikh & Gokarn [1992], 3). In the short-term, the
obvious options include policies to improve en-
ergy efficiency, to shift toward natural gas and re-
newable energy sources, and to develop clean
coal technologies.

India has still to address outstanding institu-
tional and policy issues as well. In order to fi-
nance the heavy investment requirements of the
energy sector and to improve efficiency, a frame-
work must be created to attract private invest-
ment and to allow public sector energy enter-
prises to behave more like commercial
enterprises, without sacrificing social objectives.
Among other things, this will require substantial
revision of energy prices and the price-setting
mechanism. Mechanisms are still to be developed

that will promote integrated development and
management of India's energy resources, includ-
ing greater attention to efficiency in energy end
uses.

In summary, India has rapidly developed its
energy resources over the past two decades in re-
sponse to the demands of population and eco-
nomic growth. However, institutional and policy
constraints have impeded the solution of India's
energy problems. In rural areas, the problems of
managing community resources and the diffi-
culty of developing markets for non-traditional
energy devices among dispersed low-income
households have been constraining. In the urban-
industrial economy, managing India's energy re-
sources and providing appropriate economic in-
centives have been the principal challenges.
Throughout the period, new discoveries and
technologies, new developments in international
energy markets, and new environmental chal-
lenges have emerged that the Second India Study
did not and probably could not have foreseen.
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VIII. Industry

Industrial growth in India over the past
twenty years has made a disappointingly
small contribution to poverty alleviation, but

a relatively large contribution to environmental
degradation. In the two decades as a whole, in-
dustrial output grew more slowly than in other
developing Asian economies and didn't meet
India's own growth targets. Industrial employ-
ment grew more slowly still, creating relatively
few of the jobs needed to occupy rural outmi-
grants and better-educated labor force entrants.
Structural shifts toward more polluting industrial
sectors, the persistence of relatively backward in-
dustrial technologies, and weakly applied envi-
ronmental regulations have combined to raise the
pollution intensity of Indian industry. The health
of susceptible workers and low income urban res-
idents has been affected. However, the Bhopal ac-
cident in 1984 and other unmistakable evidence
of pollution also created the political impulse to
strengthen environmental laws and regulations
during the 1980s.

Also, during the 1980s, other policy changes
began to improve the industrial situation. Ex-
pansionary fiscal measures increased consumer
demand at a faster rate. Infrastructure invest-
ments broke up some transport and power bot-
tlenecks. Relaxing government licensing require-
ments for industrial investments and imports of
industrial inputs increased competition and per-
mitted output to increase in response to de-
mand. The diversified base of industrial capacity
established in the 1960s and 1970s began to be
used more fully. These changes increased indus-

trial growth and productivity. Yet, employment
growth in organized industry continued to lag
as redundant workers were absorbed and as
firms sought to avoid taking on the obligations
of increased staff.

A. Indian Industrial Policy at the
Time of the Second India
Study

India's nationalist leaders conceived what
would become its industrialization strategy as far
back as the 1930s, marrying an admiration for the
Soviet Union's rapid industrial growth with pes-
simism about the future prospects for world
trade, which had all but collapsed in the Great
Depression. The strategy of import substitution
and direct government control over industry was
born during the crisis years of WWII, when trade
with England was cut off. It was nurtured during
the early years of independence, when both gov-
ernment and business agreed that fledgling In-
dian industries needed protection and public sec-
tor support (Mohan [1992]). It was articulated in
the first Five-year plan, which postulated that
government's intervention and involvement were
needed to direct investments into the production
of import-substituting capital goods and indus-
trial intermediates while holding down the
growth of consumer demand to raise the rate of
national savings. Spurred by large public invest-
ments in heavy industry and diverse private in-
vestments behind high protective barriers, indus-
trial growth in the 1950s and early 1960s was
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rapid until limited by balance of payments crises
and chronic foreign exchange shortages.

By the late 1960s or early 1970s, when the Sec-
ond India Study was undertaken, this industrial-
ization strategy had run out of steam. Public sec-
tor enterprises in steel, heavy equipment, and
basic chemicals were operating at low rates of ca-
pacity utilization and profitability, because of
supply bottlenecks, demand shortfalls, and man-
agerial problems. Even though typically over-
staffed and highly protected, these capital-inten-
sive public sector industries were generating few
new jobs and low returns on public funds in-
vested in them.

In the private sector, the slow growth in per
capita incomes in the 1960s fundamentally con-
strained the growth of demand for manufactured
goods. High prices, maintained by tariffs and
strict import quotas, as well as domestic excises,
discouraged "inessential" consumption and fur-
ther restricted demand. Because Indian planners
considered competitive investments wasteful, in-
dustrial licensing created virtual monopoly condi-
tions for many local producers, also pushing up
prices. In addition, many staple manufactured
goods were "reserved" for small-scale and cottage
industries, and factory production was prohibited.

Indian industry was no less constrained on the
supply side. Pervasive government controls over
new investments, industrial finance, imports of
capital goods and components, and joint venture
or technology licensing agreements with foreign
collaborators handcuffed domestic entrepreneurs.
Price controls and the administrative rationing
systems they necessitated created persistent
shortages of power and rail transportation and of
coal, steel, and other basic industrial raw materi-
als. The loss of export competitiveness, the over-
valuation of the rupee, and the pull of the shel-
tered domestic market created chronic shortages
of foreign exchange, so imports of industrial in-
termediates and materials had to be strictly
controlled.

In this climate, the growth of industrial output
slowed from an average of 7 percent per year in

the 1950s to 5 percent in the 1960s—well below
the target growth rates Indian planners adopted
during those periods. More tellingly, this was
only one third to one half the growth rates being
racked up by other Asian developing countries,
such as Thailand and Korea, that had adopted
outward oriented, market-driven industrializa-
tion policies. India's share of world exports fell
steadily from 2.0 percent in 1950 to only 0.65 per-
cent in 1970 (Ahluwalia [1991]). Traditional ex-
ports such as cotton and jute textiles lost market
share, and new manufacturing export industries
that fueled rapid growth in other countries by-
passed India almost completely.

If industrial output grew slowly, employment
fared even worse, increasing at only about half
the rate as industrial production. Government
policy restricted private investment in light in-
dustries manufacturing consumer products,
while public sector funds were invested in heavy
equipment and industrial materials industries.
The inward-looking trade regime discouraged the
potentially rapid growth of labor-intensive export
industries. In addition, industrial incentives re-
warded the installation of new capacity and dis-
couraged hiring of new workers: cheap credits
and tax advantages were linked to investment
rather than to additional output or employment.
Rationed imports and raw materials were allo-
cated according to plant capacity. Moreover, the
licensing of investments usually prevented addi-
tional investment once "sufficient" capacity had
been installed, so private firms could create barri-
ers to entry and monopoly positions if they could
build plant capacity ahead of demand. At the
same time, labor legislation pushed wage costs
far above those in non-factory sectors by support-
ing union wage demands, mandating fringe ben-
efits, and making it virtually impossible to re-
move redundant workers or rationalize the
workforce. Labor policy was oriented far more to
protecting existing jobs than to creating new ones
(World Bank [1990]).

These policies had serious consequences.
While employment grew by about 3 percent
yearly over the 1960s, the capital-labor ratio in In-
dian industry doubled (Ahluwalia, 40, 51). The
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increase in factory employment was actually
slower than the increase in the urban labor force.
Organized industry was not helping to reduce the
enormous burden of rural underemployment, nor
even preventing an increase in urban poverty.

B. The Second India Study's
Alternative Vision and its Fate

In this context, the Second India Study offered
an alternative pathway for industrial develop-
ment over the rest of the century. Its scenarios
suggested that continuing with the past strategy
would not generate enough employment to re-
duce poverty. As an alternative, it suggested redi-
recting investment into more labor-intensive in-
dustries—which it roughly equated (not entirely
accurately) with consumer goods industries.
While the policy implications of this alternative
were not spelled out in detail, the Second India
Study authors recognized that this alternative im-
plied relaxing the import-substitution imperative,
exporting more of the country's industrial output,
and hence, paying more attention to the man-
dates of comparative advantage and external
market forces (Ezekiel [1975]). This prescription
echoed a substantial body of opinion at this time
(Bhagwati & Desai [1970]).

During the 1970s, Indian policy-makers for the
most part resisted these suggestions. As a result,
virtually the same alignment of industrial licens-
ing, import controls, and public sector domina-
tion of heavy industries continued for another
decade. Performance plateaued. Industrial output
and value added grew only about 4 percent per
year over the decade. Capital intensity increased
by about another 40 percent by 1980. Productivity
in the overall use of labor and capital continued
to decline. (See Figure 28.) India's share in export
markets fell even further, from 0.65 percent in
1970 to 0.42 percent in 1980. The overall return on
capital invested in public sector industries in that
year was negative, even though the petroleum
sector earned profits during the oil crisis. Em-
ployment showed no faster increase. As in the
1960s, industrialization offered little escape to the
increasing numbers of urban poor and totally

Figure 28. Total Factor Productivity, Labor
Productivity, Capital Productiv-
ity, and Capital Intensity in
Manufacturing
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failed to provide the new jobs that could cut into
massive rural underemployment.

Indian planners, politicians and top civil ser-
vants, who resisted recommendations for change
throughout this period, had never been burdened
with excessive humility. They never doubted
their ability to discern the desirable pattern of in-
vestment, nor their ability to force the economy's
resources in those directions. In fact, in the end,
they were able to do neither. They grossly over-
estimated the benefits of investing in steel, indus-
trial machinery, and other heavy industries. They
totally missed the advantages of integrating into
global markets and the coming dominance of in-
formation technologies. The "commanding
heights" of the economy to which they aspired
sank under the weight of economic inefficiency
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and political interference—veritable sinkholes
into which public finances disappeared.

Europe for their equally inferior merchandise
under bilateral trade arrangements.

Further, not only were they unable to control
the flow of private investment, they couldn't even
control their own bureaucracies. Licensing and
import controls created huge monopoly rents for
investors in "inessential" industries, into which
money inexorably seeped. Price controls limited
profits in so-called "basic" industries, so private
investors shunned them. And throughout, the
morass of permits and regulations created such
opportunities for graft that corruption and special
interests ultimately became the only support for
the "Licensing Raj," keeping it in place long after
its economic rationale had crumbled.

The need for trade protection became a
self-fulfilling prophecy. Introduced to
shelter "infant industries" behind tariff
and quota barriers, it fostered industries
with inadequate plant sizes, obsolete
technologies, inferior quality products,
inflated payrolls, and mediocre
management.

The need for trade protection became a self-
fulfilling prophecy. Introduced to shelter "infant
industries" behind tariff and quota barriers, it
fostered industries with inadequate plant sizes,
obsolete technologies, inferior quality products,
inflated payrolls, and mediocre management. Not
only could such enterprises not compete interna-
tionally, all other Indian firms forced to buy their
products for no better reason than their "indige-
nous availability" were burdened with shoddy,
high-priced components and equipment—a
major disadvantage in world competition. Shut
out of world markets, much of Indian industry
was consigned to trade with USSR and Eastern

Because Indian industry was unable—and
given the sheltered domestic market—largely un-
willing to develop export markets, and because
world demand for such traditional agricultural
exports as tea and jute grew only slowly, India
wrestled with chronic balance of payments
deficits. Shortages of foreign exchange and weak-
ness in the rupee reinforced the perceived need to
protect the economy against imports—another
self-fulfilling prophecy.

Import substitution drove the economy into
highly capital-intensive industries in which India
had less and less comparative advantage. Mean-
while, by developing precisely those sectors of
relatively labor-intensive manufacturing from
which India had banished itself, the East and
Southeast Asian economies were enjoying phe-
nomenal rates of export and industrial growth.
While those economies found various forms of
foreign collaboration a way of increasing access
to foreign technology, designs, distribution net-
works and markets, India pursued a policy of
self-sufficiency that was highly restrictive of—
and sometimes outrightly hostile to—foreign in-
vestment. Although intended to foster domestic
technology and entrepreneurs, the cost was
slower diffusion and adaptation of technological
innovations originating elsewhere.

C. Industry's Environmental
Impacts

This policy orientation has contributed to the
industry's environmental impacts, along with
structural changes and weak implementation of
pollution controls. The share of highly polluting
industries, especially those that generate haz-
ardous and toxic wastes, has increased substan-
tially. These include electricity, chemicals and pe-
troleum refining, basic metals, non-metallic
minerals, paper, and leather industries, whose
share in industrial value added rose from 45 to 52
percent between 1975 and 1989 (Bowonder & Rao,
12). Not only are the wastes from these industries
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Table 4. Status of Pollution Control in Identified Polluting Industries

Industry and Particulars of Compliance

OIL INDUSTRY
Plants complying with effluent and emission standards

FERTILIZER INDUSTRY
Plants complying with emission standards only

THERMAL POWER PLANTS
Plants complying with emission standards
Plants complying with the standards for ashpond effluents

INTEGRATED IRON AND STEEL PLANTS
Plants partially complying with effluent and emission standards
Plants not complying with emission standards

CEMENT INDUSTRY
Plants complying with emission standards

PULP AND PAPER INDUSTRY
Plants having fully operational ETPs
Plants having partially operational ETPs

SUGAR INDUSTRY
Plants having fully operational ETPs
Plants having partially operational ETPs

DISTILLERY INDUSTRY
Plants having fully operational ETPs
Plants having partially operational ETPs

Note: ETP means effluent treatment plant.
Source: Bowonder and Rao (1994).

Number of
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12
6

110
49

70
25
33

7
6
1

94
62

336
118
49

365
180
31

176
74
32

Percent of
Total

50

44.5

35.7
47

85.7
14.3

66

35.1
14.6

49.3
8.5

42
18.2

especially hazardous to health, they have typically
been dumped on fallow or public lands without
any proper safeguards, thus making their way
into water bodies or the air (Kirloskar Consultants
[1991]). Proper facilities for treating and perma-
nently disposing of the growing volume of haz-
ardous wastes have not been available. Hundreds
of thousands of tons of hazardous wastes improp-
erly discarded threaten the present generation's

health and impose environmental and economic
burdens on future generations.

Compliance with emissions standards and pol-
lution control standards has been slow, especially
in older establishments, financially weak firms,
and in small-scale enterprises. In all of these,
there are often financial, technological, or man-
agerial constraints to compliance. In major indus-
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tries, even in 1991, fewer than half the operating
plants were in full compliance with emissions
standards or had fully operational effluent-treat-
ment plants.

Moreover, despite efforts to disperse industry
around the country, production remains highly
concentrated, so pollution is concentrated too.
Four states—Gujarat, Uttar Pradesh, Maharash-
tra, and Tamil Nadu—accounted for 52 percent of
industrial production in 1988-89, and 57 percent
of new investments in pollution-intensive rubber,
chemicals, and petrochemicals industries.

One population severely at risk is the indus-
trial workforce itself. The combination of obsolete
technology and lax pollution controls typically
leads to high exposure levels and inadequate pro-
tection of factory workers. Field studies from the
1970s and 1980s found disturbingly high occur-
rences of occupational diseases in various indus-
tries. For example, 29 percent of cotton mill work-
ers in one study showed symptoms of byssinosis,
16 percent of workers in ceramics factories in an-
other study had silicosis, 58 percent of workers in
pesticide factories showed symptoms of poison-
ing in a third study, and so on. Occupational
health problems are especially severe in such in-
dustries as leather tanning, where small-scale
firms using primitive technologies and toxic ma-
terials predominate (IGIDR [1993]).

Industrial pollution also affects the general
population. Precise epidemiological linkages are
hard to establish, because low income urban pop-
ulations are exposed to a variety of environmen-
tal assaults: unsafe drinking water, vehicular ex-
hausts, and cookstove fumes, for example. They
are also malnourished and burdened with high
levels of communicable and chronic diseases. In-
dustrial pollution acts synergistically with other
health problems in these highly vulnerable popu-
lations. Poverty, lack of access to adequate pre-
ventive and curative health care, and exposure to
pollution interact in industrial slum areas.

In the three highly industrialized states of
Tamil Nadu, Gujarat, and Maharashtra, per
capita incomes are above the national average.

Yet, deaths in urban areas from respiratory and
water-borne diseases are disproportionately high.
In 1988, these three states held 20.6 percent of
India's population, but accounted for 40 percent
of all fatalities from waterborne diseases and 48
percent of total deaths from respiratory diseases.
Although rates of urban and rural poverty have
declined in all three states, their combined share
of total deaths from respiratory diseases rose
from 39 to 48 percent between 1970 and 1988, and
their share in waterborne diseases rose from 38 to
40 percent. Moreover, despite higher per capita
incomes and better health facilities in urban
areas, these three states' share in urban deaths
from these diseases was higher than their share in
rural deaths from the same environmentally re-
lated diseases. (See Figures 29 and 30.)

Moreover, urban death rates within these three
states are higher in districts where industries are
concentrated than in districts where there are few
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Figure 30. Deaths Due to Respiratory
Disease. Proportion of Tamil
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industries, even though per capita incomes are
lower where industry is sparse. (See Figures 31,32
and 33.) Oi course, from an epidemiological per-
spective, these data are extremely crude and call
for more detailed and sophisticated investigation.
However, the magnitudes of the differentials cer-
tainly suggest the synergistic role of industrial
pollution in compounding the health problems of
low-income populations.

The Bhopal accident in 1984 stimulated new
measures to coordinate environmental regula-

Urban death rates are higher in districts
where industries are concentrated than in
districts where there are few industries,
even though per capita incomes are lower
where industry is sparse.

Figure 31. Death Rates Per 1,000 Population
in Urban Areas of Maharashtra
(1987)
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tions affecting industries and to strengthen im-
plementation. A comprehensive Environmental
Protection Act in 1986 brought hazardous wastes
under regulation, sanctioned citizen initiated ac-
tion against violators, and put non-complying
firms at risk of shutdowns and even criminal pro-
ceedings against management. While these more
stringent laws and subsequent implementing
measures have prompted many firms to install
pollution control facilities on an agreed compli-
ance schedule, and have resulted in the closure of
some highly polluting plants, they have had their
limitations as well. The threat of closure and
criminal prosecution and the absence of more
moderate administrative or economic penalties
has naturally resulted in a surge of litigation,
much of which languishes in the judicial system.
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Figure 32. Death Rates Per 1,000 Population
in Urban Areas of Gujarat (1987)
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Over 5,600 cases were brought under the Air and
Water Acts by March 1993. Of these, only 1,482—
roughly one-quarter—had been decided one way
or the other. Many firms find it cheaper to litigate
than to comply.

D. Accelerated Growth in the
1980s

During the 1980s, industrial growth improved
as industrial policy moved belatedly in the direc-
tion indicated in the Second India Study. As men-
tioned above, fiscal policy became more ex-
pansionary, stimulating consumer demand.
Production in consumer goods industries—espe-
cially consumer durables—accelerated sharply.
This stimulated production of industrial interme-
diates and capital goods. (See Figure 34.) The gen-
eral index of industrial production increased at

Figure 33. Death Rates Per 1,000 Population
in Urban Areas of Tamil Nadu
(1987)
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an annual average rate of nearly 8 percent during
the 1980s, and almost 90 percent of the increase in
manufacturing production during the 1980s
stemmed from an increase in domestic consump-
tion. Export expansion, import substitution, and
replacement of production from the cottage in-
dustry sector made only small contributions to
the acceleration of factory output (Gupta [1993]).

Indian industry was able to respond to the in-
crease in demand by raising production instead
of enduring shortages and increasing industrial
prices partly because the nation enjoyed substan-
tial unused production capacity. Production in-
creased far faster than the capital stock or the reg-
ular labor force grew. For reasons explained
above, industry had become increasingly capital-
intensive. Because of restrictive labor legislation,
the factory workforce contained significant re-
serves. When production accelerated, underuti-
lized equipment and workers were employed
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Figure 34. Growth Rates of Value Added and Per Capita GNP
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more fully. Therefore, productivity increased in
the use of capital, labor and materials. Capital-
output ratios declined. Only in the use of energy
did Indian industry become less efficient over the
1980s, largely because of low and falling real en-
ergy prices and increasing availability. Rising
overall productivity allowed the prices of manu-
factured goods to rise less rapidly than input
costs, lowering output prices in real terms.
Falling real prices also stimulated the increase in
demand, creating a positive feedback.

Important policy changes had positive eco-
nomic effects too. Licensing requirements for new
investments were relaxed in a wide range of in-
dustries. Restrictions on expansions by large In-
dian industrial houses were also loosened. Finan-
cial and technological collaborations with foreign
firms were viewed more positively. Import licens-

ing for industrial intermediates and equipment
was simplified or abandoned. Price controls and
administrative rationing for many commodities
were also dropped, eliminating some supply con-
straints. And investments in transportation and
power broke important infrastructure bottlenecks.

Finally, greater competition limited how much
industrialists could raise prices and profit mar-
gins as demand increased. The level of protection
in most Indian industries declined substantially
during the 1980s, as tariff levels were reduced
and import quotas were relaxed. Declining petro-
leum import costs during the latter half of the
1980s and reduced needs for foodgrain imports
freed up foreign exchange for industrial imports.
Indian industries faced greater competition from
outside. Moreover, greater flexibility for Indian
producers to invest and expand implied greater
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domestic competition within Indian industry.
These policy changes ensured a favorable supply
response.

Even so, these desirable changes in industrial
policy and performance did not spur more rapid
growth in industrial employment. Large and
medium-scale private industries, expanded with
almost no increase in the regular workforce,
partly because they made better use of their ex-
isting workers and partly because they increas-
ingly resorted to using contract, casual, and tem-
porary workers to skirt inflexible Indian labor
regulations.

Moreover, the expansionary impetus of a loose
fiscal policy ran into balance of payments con-
straints in the early 1990s. Ballooning budgetary
deficits and increasing demands for imports ran
into a world recession and the collapse of the So-
viet economy in the early 1990s, both of which ad-
versely affected Indian exports. A sharp demand
contraction was inevitable, and reduced the indus-
trial growth rate. Whether a more rapid rate of in-
dustrial growth can be regained without the stim-
ulus of unsustainable fiscal deficits, and whether
this can be translated into more rapid growth in
industrial employment, remain to be seen.
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IX. Facing the Future

Fertility rates in most of India have far to fall
before they reach replacement level. The age
structure is still heavily weighted with

younger women, so the next generation of moth-
ers will be much larger than this one. Conse-
quently, huge additions to India's current popu-
lation seem inevitable—possibly another
doubling. What lessons do developments of the
past two decades hold that might help in dealing
with future population increases? Are there in-
sights in the Second India Study still relevant to the
Third, and possibly to a Fourth India?

In order to contain future population growth,
experience shows the importance of changing both
the social conditions that support high birth and
death rates and the way family planning and ma-
ternal/child health services are provided in most
parts of India. Poverty, isolation, social and eco-
nomic disempowerment of women, illiteracy and
other manifestations of underdevelopment have
high costs. One is the persistence of high levels of
ill health and mortality. Another is fertility that
starts at very young ages and prejudices the wel-
fare of mother and child. It is often argued that
changing these deep-rooted social conditions is a
long-term proposition, which must yield priority
to the more feasible short-run pursuit of targeted
family planning and public health interventions,
but experience shows the flaw in this point of
view. In parts of India where social conditions re-
main backward, more than three decades of tar-
geted intervention on a massive scale have only
dented the problem. In other parts of India, where
rapid economic development, extensive contact

with modernizing forces, or less gender-biassed
social structures have supported targeted inter-
ventions, declines in birth and death rates have
been rapid and the demographic transition is vir-
tually complete. Social change can be rapid when
supported by modern communications, visible
political leadership, increased personal mobility,
and economic and educational opportunities.

Centering maternal/child health and family
planning services on clients' needs also implies a
major transition. Critiques of the family planning
program in the Second India Study and in assess-
ments twenty years later found excessive empha-
sis on extending coverage to new acceptors, at the
expense of sensitive continuing follow-up of ex-
isting clients; inadequate integration of family
planning with reproductive and infant health ser-
vices; overreliance on sterilization, especially of
women, at the expense of spacing methods; over-
reliance on administrative targets and financial
incentives at the expense of education and
broader community outreach; and underuse of
non-governmental and private sector service
providers.

Making this transition involves no more than
fully implementing the Government of India's
own current population policy: it pledges to pro-
vide family planning services in the context of
maternal and child health care; to offer an appro-
priate choice of contraceptive methods on a vol-
untary basis; to use multiple service providers,
including NGOs, commercial channels, and pri-
vate physicians; to conduct widespread commu-
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nity outreach, information and education pro-
grams; and to promote improvements in
women's status, educational and employment op-
portunities. However, making these ideals a real-
ity while simultaneously extending coverage to
tens of millions of additional women will require
substantial investments in training and new facil-
ities, significant upgrading in management, and a
thorough reexamination of the ways in which
policy and program are implemented.

Even if these changes are made, the likely in-
creases in population and per capita incomes
imply that agricultural output must expand at
least as rapidly in the coming decades as in the
past. Virtually all the additional output must
come through increasing yields on a constant or
shrinking cropland area. The prospects seem gen-
erally less favorable today than when the Second
India Study was written. No new technological
breakthroughs comparable to the package of
high-yielding, input-responsive seed varieties
that sparked the Green Revolution have been
demonstrated. For the main cereal crops the yield
frontier doesn't seem to be expanding. Yield in-
creases in the two decades since the Second India
Study have been supported by ever-rising input
subsidies, which have already exceeded a fiscally
sustainable level. At the same time, pressures on
the agricultural resource base from ecological
degradation and expanding population are more
pronounced. Overdrafts on groundwater, deteri-
oration of surface irrigation systems, soil degra-
dation through salinization, erosion, loss of nutri-
ents and organic matter have proceeded virtually
unchecked for the past two decades. In the com-
ing decades, climate change could disrupt hydro-
logical systems in India in unpredictable and po-
tentially calamitous ways.

Particularly acute is the need to manage water
resources efficiently and sustainably, because irri-
gation has driven yield increases since the 1960s.
The economic potential for extending ground and
surface systems or replacing those that have dete-
riorated is now more limited. The main challenges
are institutional. Property rights to groundwater
need to be clearly and enforceably defined, to
prevent overdrafts, to promote efficient use, and

to ensure more equitable access of this valuable
resource. Incentive mechanisms are needed to in-
duce coordinated use of surface and groundwater
flows, and to develop still underutilized ground-
water resources in such states as Bihar, where
farms are small, tenancy is rife, and rainfall is rel-
atively abundant.

Institutional reforms of public sector irrigation
emphasized in the Second India Study are still
overdue. If anything, performance since then has
deteriorated. Returns on invested capital and on
diverted water are low. Rather than delivering
high-quality irrigation services to farmers, the
system mainly delivers economic rents and politi-
cal benefits to contractors, bureaucrats, elected of-
ficials and local elites. The institutional challenge
is formidable. Beneficiaries must be made finan-
cially responsible for irrigation investments, and
irrigation managers accountable to clients. Both
physical works and the operating staff need to be
upgraded so that irrigation deliveries to the farm
are timely, predictable and adequate. Improve-
ments in quality must take precedence over new
construction. Difficult though it has been to
achieve over the past decades, India's antiquated
irrigation system must be modernized if neces-
sary yield increases are to be obtained.

Institutional reforms are no less imperative in
dryland farming regions, where yields have
lagged and vital woodlands and pasturelands
have grossly deteriorated. Evidence shows that
success must be built upon local community or-
ganization and initiative. Devolving responsibili-
ties and resources to local government and non-
governmental organizations, as India has begun
to do, acts on this principle. Programs run by cen-
tral and state government agencies have a critical
supportive role, providing resources, technical
assistance, infrastructure, and common facilities.
However, these inputs must be coordinated lo-
cally, rather than provided on a centralized, top-
down pattern, so that they are appropriate and
sufficiently flexible to meet local needs.

Also, the large agricultural research and exten-
sion establishment that India has built up needs to
be re-invigorated. Farming system research to



raise productivity and reduce risks on rainfed
lands have so far produced limited results. Even
adaptive and more basic varietal research on the
main cereal crops shows sharply diminishing re-
turns. Maintaining high professional research
standards, increasing contacts and feedback
among researchers, extension workers, and farm-
ers and decentralizing programs to the level of the
agro-climatic regions are important objectives.

India faces a further huge increase in the
labor force, and there remains a massive
backlog of workers in low-productivity,
low-skill jobs.

The Second India Study emphasized—correctly,
as it has turned out—that raising agricultural out-
put was only a necessary condition for improving
nutritional standards throughout the population.
Raising per capita income levels sufficiently
above the poverty line that households can afford
more adequate diets is also critical. In the future,
employment will continue to be the key to
poverty eradication. India faces a further huge in-
crease in the labor force, and there remains a
massive backlog of workers in low-productivity,
low-skill jobs. Stimulating faster growth in labor
demand remains the highest economic priority.

For most of the period since the Second India
Study was written, the Indian economy failed to
meet this priority. Growth was slow, and other
inputs were substituted for labor in agriculture
and industry. At this point there seems to be con-
sensus within India that overregulation, distorted
prices, and an excessive role for government sec-
tor enterprises slowed economic growth and pro-
moted increasing capital-intensity. Far-reaching
changes in economic policies, which were initi-
ated in the 1980s and continue in the 1990s, seem
to have helped accelerate the growth rate and re-
duce capital-output ratios. Evidence that this has

helped stimulate employment is found in the ris-
ing trend in real wages.

However, most of the increase in employment
has come, and will continue to come, in casual
day labor and self-employment—in construction,
petty trade, artisan and repair work, and other
services. Factories, farms and offices will provide
only a minor fraction of the jobs. The skills,
strength, and productivity of the labor force will
be as important as the overall growth of the econ-
omy in generating livelihoods. A labor force that
is predominantly malnourished, unhealthy, and
uneducated will be ill-equipped to find or create
livelihoods for themselves. India has made a mas-
sive effort to make education and health widely
available. Still, females, lower-income house-
holds, and disadvantaged communities are dis-
proportionately left out, and the quality of ser-
vices is often low. Other Asian developing
countries have invested a higher proportion of
their total output in human capital. Investing
more in human capital through expanded pro-
grams of education and public health can pay
double dividends. First, it will raise the produc-
tivity of the labor force, and help directly in re-
ducing poverty. Second, it will accelerate the de-
cline in birth and death rates, and ease the
burden of future numbers.

Environmental and ecological problems will
undoubtedly be more prominent in the coming
decades, as India's economy and population ex-
pand. The Second India Study gave little attention
to these issues, except for its concern with the fu-
elwood shortage. But, they are more and more in-
escapable. Increasing millions of citydwellers live
in poverty—in substandard dwellings, in squatter
settlements without adequate services, highly ex-
posed to communicable diseases and urban or in-
dustrial pollution. Growing vehicular emissions
and toxic industrial effluents compound the risks
of poverty-related illness. In rural areas, popula-
tions are caught in a vicious cycle of increasing
demands on ever more degraded natural sys-
tems. Experience has accumulated within India
on aproaches that can successfully reverse these
cycles, building on local participation. It has also
been shown that industrial pollution can be con-
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trolled at costs that are low relative to the human
damages that are avoided. However, the scale of
India's environmental problems will require far
more widespread and pervasive efforts if further
degradation is to be avoided.

On completing this reassessment of popula-
tion, poverty, and environmental stress in India
over twenty years, one is impressed with the
complexity of the linkages. Simplistic, ideologi-
cally-driven depictions of the issues seem inade-
quate. So do the prescriptions that are drawn
from them. Many of the important challenges that

the Second India Study foresaw for India in coping
with a doubling population have indeed been
major issues. India's moderate success in dealing
with them generally falls within the range of Sec-
ond India Study scenarios. But, these aggregates
mask an enormous diversity of experience within
India's regions and populations. Much that was
unforeseen has happened, requiring new adapta-
tions and calling for wariness in scanning the fu-
ture. With a population exceeding 900 million,
and hundreds of millions more inevitably to be
added, India still faces a massive development
challenge.

Robert Repetto is Vice President and Senior Economist at WRI and Director of the Institute's Program in
Economics and Population. Formerly, he was an associate professor of economics at the School of Public
Health at Harvard University and a member of the economics faculty at Harvard's Center for Population
Studies.
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