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Introduction
This paper analyzes some determinants of natural resource

use by focusing on forests in the Indian Himalayas. I address one
of the most controversial issues related to resource management:
how, and to what extent, do population pressures affect resource
use? I examine this question by analyzing the relative impact of
three different variables: population levels, market forces, and
institutional arrangements. In the process of investigating the
relative significance of variables such as population, markets,
and institutions, the paper contributes to the literature on the
commons, and the decentralized management of land based natural
resources. In highlighting the significance of institutional
arrangements in resource management, it undermines Neo-Malthusian
accounts of resource scarcity, degradation, and carrying
capacity. It is perhaps best to travel to these more general
issues by beginning from Kumaon — the region in the Indian
Middle Himalayas where the research was conducted.

Three districts comprise Kumaon - Almora, Pithoragarh and
Nainital (see figure 1).

(Figure 1 here)

Since India's independence in 1947, the population in the three
hill districts has grown enormously - at a rate comparable to the
rest of the state of Uttar Pradesh (See Table 1).

(Table 1 here)

While the figures may seem to suggest that population density in
the hills is low, this is illusory. Much of the land is not
suitable for agriculture, and a large part of the hill districts



is under forest cover in comparison to the rest of the state.
Because the hill economy is based on agriculture and there is an
acute shortage of arable land in the hills, comparable population
growth leads to severe pressure on land based resources in the
hills. The growth in population and the increase in the number of
towns and markets has resulted in a greater pressure on the
resources of the districts overall, especially the forest
resources which are integrally implicated in the agricultural
livelihoods of the population.

Hill agriculturists, because of their partial isolation from
factor and product markets, employ animal draught power instead
of mechanized implements, dung and other organic manure instead
of chemical fertilizers, and traditional varieties of seeds
instead of modern high yielding varieties. All of these factors
conspire to extend in hill areas the close connections between
different ecological subsystems - agricultural, pastoral and
forest related. Animals, and forests, which provide not just
fodder but also fuelwood, leaf litter for manure, timber, and
other minor products, continue to play a very significant role in
the subsistence of hill populations even in today's context of a
money-order economy (Guha 1989).

The presence of the British in the Kumaun, beginning from
the 1840s, can be treated as a convenient point of departure for
delineating the history of the relationships between agriculture
and forests and the dependence of hill dwellers on forests. For
the British, forests were primarily a commercial and economic
resource and between 1840 and 1910, they brought under their
control most of the forests in Kumaon - more than 60% of the
entire land area - in the process limiting and proscribing
customary subsistence rights that villagers possessed.

The colonial state accomplished this radical change in
property rights through the use of naked force. Its acts of theft
and loot, as the local populations perceived them, spurred
widespread, and sustained popular resistance from the villagers.
In 1922 the government was forced to appoint the Kumaon Forests
Grievances Committee to look into the demands of the local
populations. Following its recommendations, the state passed the
Van Panchayat Act (Forest Councils Act) in 1931 which permitted
villagers to form relatively autonomous management committees and
bring back under their control significant areas of hill forests.
Today more than 5,000 forest panchayats — management councils —
formally control the use of nearly 30% of the hill forests in
Kumaon. The day-to-day management of panchayat forests is
governed by the rules forest councils create in regular meetings.

The forest councils of Kumaon, and the forests they have
controlled over the last sixty years, form the subject of
analysis in this paper. They provide an excellent empirical
instance to test the extent to which different factors contribute



to particular patterns of resource use. The studied villages are
all located in the same administrative division - Kumaon. Their
resource management institutions have been subject to similar
central administrative and bureaucratic rules; especially since
the panchayats are all governed by the same law - the Forest
Panchayat Act. Government regulations, therefore, are not likely
to have influenced the variations in village level outcomes. The
different types of resource management outcomes, it must then be
inferred, are likely to be a consequence of changing levels of
population pressure, variations in the exposure of villages to
market forces, and/or local differences in institutional
arrangements.

The overpopulation thesis.
Fear of overpopulation is perhaps the most potent metaphor,

in discussions about environment. In ordinary conversations,
scholarly publications and popular media, discussion about
environmental degradation have a way of changing their spots and
becoming discussions about overpopulation. Concern with
population pressures is ubiquitously and overwhelmingly present
writings on deforestation, soil degradation, loss of
biodiversity, threats to the future, food scarcities, global
warming or underdevelopment. The concern with "overpopulation"
comes to colonize even seemingly unrelated subjects - Levi
Strauss summarizing his views on race and culture, (1985: 21),
Jack Nicholson talking about solar energy, (1992: 165) or Francis
Crick and James Watson talking about their discovery of the DNA
(1993: 59) — all consider it obligatory to display their
apolitical concern about the future of the human race by
expressing the need to control human numbers.

Writings about overpopulation enjoy a long history and an
impressive theoretical pedigree. Dennery writing on the subject
in 1931 says, "in the supply of men, Asia possessed vast
reserves, masses that multiplied beyond all reckoning... teeming
races of mankind, more numerous than all the white peoples of all
the other continents" (1931, quoted by Spurr, 1993: 88). More
recently, one of the most eloquent expressions comes from Ehrlich
as he describes Calcutta. "The streets seemed alive with people.
People eating, people washing, people sleeping... people clinging
to buses. People herding animals. People, people, people,
people. As we moved slowly through the mob, hand horn squawking,
the dust, noise, heat and cooking fires gave the scene a hellish
aspect... since that night I've known the feel of overpopulation"
(Ehrlich 1968: 15-6, emphasis in original).

Many scholars since have echoed Ehrlich's focus on
overpopulation as they analyze resource use. Thus Eckholm, in
1976, states, "The basic arithmetic of world population growth
reveals that the relationship between human beings and the
environment is now entering an historically unique age of
widespread danger" (p. 18). In a policy document from the World



Bank, we find that "The causes of environmental degradation are
as varied as its manifestations. But at the heart of the problem
is the rapid rate of population growth in many developing
countries (WB 1987: 2, in Banuri and Apffel Marglin 1993: 36-37).
Rowe et.al. (1992: 39-40) suggest that in some countries with
high population densities, deforestation can definitively be
linked to population growth. Similar assertions, linking
population growth in a non-problematic way with deforestation and
environmental degradation in general are also to be found
elsewhere (Abernathy 1993, Demeny 1986, Durning 1989, Fischer
1993, Hardin 1993, Holdren 1992, Low and Heinen 1993, Meadows et.
al., Ness, Drake, and Brechin, 1993, Pimental et.al. 1994).

The concern with overpopulation is typically a concern with
increasing numbers in the third world. Thus the most expensive
survey ever undertaken — the World Fertility Survey — was aimed
at discerning fertility trends in the third world. As Davis
(1991) points out, the reason for this interest in fertility is
not a preoccupation with fertility per se, but rather an
unquestioned belief that high fertility is causing too much
population growth in the third world, straining limited
resources. According to Myers, "tropical forests could be all but
eliminated within a few more decades —• due primarily to the
impact of impoverished populations of slash and burn farmers with
their rapidly growing numbers (1991: 248). Raven (1991) singles
out the very poor in developing countries to judge that they use
natural resources very destructively. Many environmental
problems, Bilsborrow and DeLargy remark, "including elimination
of tropical forests and reductions in biodiversity, are most
clearly evident in the third world" (991: 125). Li claims that
"the most important thing the Chinese government can do to break
the vicious circle of overpopulation and deforestation is to
promote the practice of family planning and to strictly control
population growth" (1991: 256). Abernathy (1991), citing Bruce
and Fortmann, claims that private tenure is necessary for
conservation and that in common property arrangements,
conservation traditions governing use of forest products do not
survive pressure from growing populations.

Yet, the analysts who link population pressures in a
straightforward manner with resource depletion and degradation,
commit themselves to contradictory, incomplete, and untenable
claims. Thus Myers, at the same time as he points to population
growth as the major force driving environmental destruction, also
asserts that "certain environmental problems have less to do with
population growth than with other factors" (ibid). Raven, as he
blames the very poor in developing countries for destroying the
environment, concedes in the same paragraph that it is the
industrial countries that "consume 80-90 percent or more of
virtually all commodities that contribute to the standard of
living, such as industrial energy, metals and other materials,
while resources are being transferred out of poor, unstable



regions into rich ones" (1991: 260). Bilsborrow and DeLargy
concede that "while population pressure is often considered an
important factor in environmental degradation, solid empirical
evidence on its role is almost non-existent" (1991: 125). Li, as
he blames deforestation on overpopulation, reveals that China's
forested land area changed from 8% in 1949 to 12% in 1984 to 8.4%
in 1988 (1991: 256). If forest area increased and decreased while
population went up each year, clearly there are other factors
that are much more significant in explaining deforestation. And
Abernathy (1991), in her diatribe against overpopulation,
community tenure, international aid, and immigration forgets, or
perhaps fails to understand, that it is security of tenure that
is at issue, not privacy of ownership; and that secure tenure and
secure enjoyment of products from resources do not necessitate
private ownership (Agrawal 1992, 1994, McKean 1992).

I term the powerful concern with the numbers of human beings
"the overpopulation hypothesis". The hypothesis relies on the
following for its power and intuitive appeal.

a. Its mathematical simplicity: Resources are finite and
ever growing numbers of human beings will certainly overrun the
carrying capacity of an already overburdened nature. We must
therefore reduce population.

b. Its apolitical and humanist allure: "Overpopulation"
directly threatens "our" environment. We must all, therefore,
act to protect nature.

c. Its ethical superiority: Because environmental
degradation resulting from overpopulation threatens not just the
survival of human but all extant species we must reduce
population.

d. Its capacity to deflect blame: Because overpopulation is
primarily occurring in "other" places and "other" countries, the
blame for environmental degradation can be laid at the doors of
"others".

e. Its amenability to simple solutions: If we simply
educate the poor dwellers of the third world about the pernicious
effects of "overpopulation" and provide them with means of
contraception, the problem will be solved.

The analysis that follows attempts to show that the basic
assumption on which the "overpopulation hypothesis" rests - that
as population increases, resources are threatened — is flawed.

Market Pressures on Resources
Just as a vast literature asserts the signal importance of

overpopulation in determining resource depletion, a powerful
intellectual tradition, from Adam Smith and Karl Marx, to the



present day political and neo-classical economists, emphasizes
the role of markets and forces of production in transforming
existing economic relations of production and social
institutions. Both Smith and Marx were confident that capitalist
economic expansion, through trade and investment, would
inevitably transform pre-capitalist social productive relations
(Brenner 1977: 26-7). Some theorists have linked demographic
shifts changes in relative prices to suggest that the two may
move in tandem and thereby influence the development of markets
and resource use patterns (North and Thomas 1973). In general,
lower prices that prevail in integrated markets, prices that come
about as a result of greater specialization and constant
revolutionizing of production, create an ever increasing demand
and ever greater production in turn. But integration of local
resource systems into larger markets, while it provides for
greater economies of scale, also exposes them to demand from a
larger system and thus creates greater harvesting pressures on a
finite local resource system.

Forests managed under common property regimes often yield
products such as fodder, fuelwood, small timber, herbs, and dry
leaves which are primarily used for subsistence instead of being
traded in markets. The presumption of most theorists is that when
such common property systems are exposed to market pressures and
the demands of an economy based on cash exchanges, local users
are tempted to increase harvesting levels. In addition to
subsistence, users begin to use the resources system to gain a
cash income as well. Subsistence and market pressures drive the
system progressively faster towards lower production levels and
over time, lead to environmental degradation. Such a perspective
denies the possibility that rural users may be capable of
foregoing the temptations embodies in cash incomes from sale of
forest products in the market.

The Communitarian Response
While many resource management theorists and demographers

assert that overpopulation and markets ultimately lead to over-
harvesting of resources and decline of local systems of resource
management, an equally vehement group of scholars protests the
efficacy of local resource managers (Acheson 1989, Chhetri and
Pandey 1992, Feeny et. al. 1990, McCay 1992, Ostrom 1990).
According to these writers, local communities can be quite
successful in managing natural resources they own collectively,
often in the face of adverse pressures from the state, from
demographic changes, and from market forces. Their concerns and
the main thrust of their argument is expressed well by,
ironically, a demographer. Davis points out that if human culture
and social factors are what underlie the manner and the rate at
which humans use resources, then "any theory of population and
resources that overlooks cultural phenomena is likely to be
deficient. Yet in much of the literature, this is exactly what is
done" (1991: 4). Indeed, the works we have briefly surveyed in



the previous two sections, which look at the relationship between
population, markets and resource management, tend to completely
ignore the manner in which the impact of population pressures and
market forces on forests is mediated, especially at the local
level, by institutional arrangements.

Institutions are rules that guide actions (North 1990). The
creation of rules, spontaneously or by design, has the effect of
congealing the present into the future; and of projecting current
intentions into new realities. Thus institutions that exist now
extend their effects into the hereafter. They are a pressure, an
inertial force, that seeks to maintain what exists. Marx captured
this aspect well when he called them fetters (1970: 21). In
acknowledging that they not just mediate, but also soften,
constrain, attenuate, structure, mould, accentuate, or create
impacts that lead towards greater of lesser consumption we begin
to recognize that the relationship between humans and resources
is not, and cannot be mathematical. It cannot be expressed by
simple, static and definitive linear equations of the type
Ehrlich and Ehrlich have tried to popularize (1991: 7).

Scarcities of particular products then are a result of
specific modes of production and consumption. The idea of
scarcity makes sense only in terms of levels of demand and supply
which are generated by humans - but in ways that are crucially,
always, and without exception, mediated by institutions. The
scarcity of timber, fodder, or fuelwood, and changes in land use
are a consequence of particular modes of consumption that create
demand, production that may be wasteful, accumulation that
intensifies use, distribution that creates massive inequalities
in production, consumption and accumulation, and ideologies that
justify all of the above (see Collins 181). As O'Connor (1989)
Merchant (1989) and Gadgil and Guha (1992) have argued,
scarcities are a consequence of the inability to reproduce a

According to the Ehrlichs, environmental change can be
expressed through the following equation:

I = P X A X T
Where

I = Impact on the environment
P = population Size
A = Affluence (as measured by levels of consumption), and
T = the technologies employed with reference to the extent of

damage the technology inflicts on the environment.
The underlying framework for this apparently scientific model

of the relationship between environmental damage and population and
market pressures is simple and completely ignores institutional
arrangements that may employ contain the impact of changes in
population size and market demand.
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given mode of production. They do not represent a situation
where "society runs headlong into "nature" or natural
constraints" (Collins 181).2

As Wolman and many others highlight, human activities have
made landscapes more productive as well as degraded them. But we
know very little about the extent to which population numbers or
rates of change have been directly or indirectly the driving
force behind degradative or restorative processes (1993: 26). In
recognizing the fact that resource use patterns are not
determined in any straightforward fashion by demographic changes
we begin to move towards the understanding that many different
factors influence land and resource use. We are then confronted
with the fact that case studies that clearly delineate the role
of different factors are not very common (Jolly and Torrey 1993:
11). Such case studies must follow an analytical strategy that
can comparatively assess the different forces that influence and
govern resource use patterns, and explain resource condition.

Explaining the Condition of Local Forests
According to the analytical frame I adopt factors such as

overpopulation and markets influence resource use and the
consequent condition of the resource, but only through
institutions that help guide human activities. At any given point
in time and space, a large number and variety of institutions may
shape how humans choose to use resources. In looking at forest
use in the Kumaon Hills, I explicitly analyze the effect only of
one set of institutions — the local forest councils, or the van
panchayats.

To be effective, local community institutions that help
manage forest resources must contain four types of rules to
facilitate particular tasks: rules should define the level of
benefits that can be harvested from the common resource; rules
should help monitor the behavior of users and whether users are
conforming to prescribed rules; rules that sanction users who
violate rules; and rules to help settle disputes among users,
guards, managers and outsiders (Agrawal 1994). These four sets of
rules are sequential in nature. Without rules that define how
much can be extracted, there would be no violators, without
violations, there would be no need to monitor, without
monitoring, it is impossible to punish violators, and without
rules, sanctions, and the discipline they imply, there would be
little need to arbitrate or settle disputes.

2Under extreme deprivation resulting from famine, pestilence,
or war, institutions may play a much smaller role than argued. Such
situations, however, do not mark the context of analysis in this
paper. Whether humanity is confronted with the prospect of such
extreme deprivation over the next few decades or centuries is
unknown.
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In the context of forest councils, the most significant step
in these four sets of sequential rules is the monitoring and
sanctioning of rule violators through guards that the council
appoints. Villagers are selected by the council to act as guards
for the community forest in return for a small monthly stipend.
These guards report violators to the forest council which then
exacts fines or imposes other sanctions. Not all councils possess
sufficient funds to hire a guard for the entire year. While
officers of the council monitor the forest to some extent, in the
absence of a regular guard, rule violations rise enormously with
predictably adverse effects on the condition of the forest.
Arbitration of disputes occupied the attention of villagers only
infrequently and only to a limited extent. This further confirms
that once the guard detected rule violators and the council
imposed sanctions as a result of the guard's report, rule-
breakers tended to comply with the imposed sanctions.

The ensuing analysis estimates statistically the relative
effects of population pressure, market forces and institutions in
influencing the condition of the panchayat forests that supply
between 50 and 100 percent of the subsistence needs of village
community for fodder, fuelwood, and small timber for
construction. Population pressure was estimated using two
variables: as area of community forest available per person in
the village; and, as area of the village that is available per
person. In the actual regression tables, however, only the second
variable was used. The area of village provides a better
approximation of population pressure since some of the products
that are derived from forests, especially fodder, can be
substituted with agricultural products.3 The correlation between
these two variables — 0.7 — is high enough to warrant the use
of either. The strength with which market forces impact on the
local village economy is measured as the distance of the village
from paved roads. Institutional effectiveness is measured by the
number of months for which a forest council hires a guard to
protect the community forest from illegal harvests by village
residents. The condition of the forest is represented by a
dichotomous variable where villagers were asked to judge whether
their community forest was in a good or a bad condition. The
dependent variable is, thus, categorical and therefore the data
from the 279 forest councils in Kumaon is analyzed using logistic
regression.

Table 2 presents the results of the regression analysis.

(Table 2 here)

3In detailed interviews in a randomly selected smaller sample,
villagers revealed that community forests account for approximately
50% of their fuelwood, fodder and timber needs for subsistence
purposes.
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The coefficients in the table indicate the relative contribution
of different variables towards the probability that the forest is
likely to be in a good (or a bad) condition. The equation for the
probability of the panchayat forest being in a good condition can
be expressed as:

Prob (Forest is in a good condition) - 1/1 + e-z

where

Z = -2.2924 -.1061(ROAD) +.4354(GUARD) -.0090(ELEC) +.1520(POPN)

and

Road — Distance of the settlement from the road;
Guard = Number of months a guard is hired for the
community forest;
Elec = Number of years that have elapsed since the last
election;
Popn = Village land available per household in the
village.

Given the high chi-square value of the -2 LL estimate, the model
seems to be able to classify the data well. The other indicators
of how well the model fits are also all on the high side —• as is
evident from the classification table (86% of the observations
are classified correctly, whereas one would be able to classify
only 50% of the observation correctly at random); and the model
chi-square value.

The results of the regression indicate that as the number of
months for which the forest council hires a guard and the
availability of land per household increases, the probability of
the condition of the community forest being "good" will also
increase. The probability declines as the distance of the
settlement from the road increases. The statistical significance
of the regression coefficients is also indicated in Table 2.
While the variable "Elec" also contribute to a minor extent to
the condition of the forest, its coefficient is statistically
insignificant. The contribution of individual variables to the
"Z" score is difficult to determine per se, since it depends on
the value of other variables in a particular observation. But the
R statistic, which can be used to assess the partial correlation
between the dependent and each of the dependent variables, shows
clearly that the greatest correlation exists between "guard" and
the condition of the forest. The other variables contribute
relatively less to the outcome.

The results presented in the table underline the importance
of institutional arrangements, especially of monitoring and
sanctioning, in ensuring that the community forest remains in a
good condition. On the other hand, the two other variables —
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distance from the road, and population pressure on the forest —
often highlighted in the literature, emerge as relatively much
weaker contributors to predicting the condition of the forest.
How can we reconcile the divergence between the results this
paper presents, and the assertion that population pressures are
paramount in explaining resource condition?

Host analyses of the population/resources relationship tend
to focus on just one of the several factors that contribute to
explaining the condition of resources. Ecologists and resource
economists, thus, primarily tend to focus on population levels
and suggest that as population increases, resource condition
worsens. On the other hand, social scientists usually carry out
case studies that attempt to relate institutional arrangements to
resource condition. While they incorporate demographic variables
in their analyses, their conclusions are often undermined on the
grounds that they are non-generalizable (DeWalt et.al. 1993).

This paper tests the relative significance of several
different variables that different analysts have highlighted. The
empirical context in Kumaon Hills, where a large number of
resource management institutions are functioning under a similar
policy and ecological context, allows rigorous statistical
testing to examine different factors that affect forest use. The
results suggest that it is rash to try to explain resource use
without examining a number of different factors together, and
without paying attention to the institutional context. Most
analysts who hasten to do so, arrive at the foregone conclusion
that overpopulation and market pressures are significant
determinants of resource condition.

But if we focus only on the relationship between resources
and overpopulation, we should expect to find that none of the
forests in Kumaon should be in a good condition because the
region is overpopulated whether we consider the density of
population in the different districts, or we focus on the rate of
growth of population. The rate of growth of towns, markets, and
roads that link different settlements in the regions has also
increased apace in the last few decades. Yet, the imperatives of
hill agriculture to which forests are intimately linked and a
minimal level of central government support to local
institutional structures have created a situation where local
populations, in spite of rising consumption and subsistence
pressures, have created institutional arrangements to protect
forests, and have succeeded in maintaining their community
forests in relatively good condition. The institutions they
employ, came into being as a result of prolonged conflict and
interactions between the state and the local communities, and
even today, where they have succeeded in protected forests, it is
primarily by mobilizing local manpower and resources for
monitoring and sanctioning.
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The conclusion, therefore, is inescapable that institutions
play a significant role in influencing the conditions of forests
in the Kumaon Hills, and that attempts to postulate a direct link
between population and market pressures are unlikely to advance
our understanding of solutions to environmental crises.
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