ACKNOWLEDGEMENT
All the Units of this block is designed and developed by ePG Pathshala.

Bachelor of Arts (Honours) in
Economics (BAEC)

DSE-IV
ENVIRONMENTAL ECONOMICS
Block-4 Natural Resources & Sustainable Development
UNIT-1

THEORIES OF OPTIMAL USE OF RENEWABLE RESOURCES

UNIT-2

THEORIES OF OPTIMAL USE OF NON- RENEWABLE
RESOURCES

UNIT-3 COMMONS: UNDERSTANDING COMMON-POOL RESOURCES
UNIT-4 PEOPLE'S PARTICIPATION IN THE MANAGEMENT OF
COMMONS AND FOREST LANDS
UNIT-5 ENVIRONMENT AND DEVELOPMENT

UNIT-1 THEORIES OF OPTIMAL USE OF RENEWABLE
RESOURCES

Structure:
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1.1 Introduction
1.2 Biological growth process of fishery
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1.7 Summary
1.8 Reference books
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1.0 Learning Outcomes
After studying this module, you shall be able to Understand


Understand the concept of steady state harvests and the biological growth function of
renewable resources.



Learn the process of arriving at bio-economic equilibrium outcome in an open access
fishery and static private property fishery.



Undertake comparative static analysis for open access and private property models.



Analyze the role of property rights in optimal use of renewable resources.
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1.1

Introduction

Environmental resources are generally categorized into 2wide categories – renewable
resources & exhaustible resources. The resources that have the capacity for reproduction and
growth are usually known as renewable resources. This includes biological organisms such as
fisheries and forests which have a natural capacity for growth, and water and atmospheric
systems which are reproduced by physical or chemical processes. Solar, wind, wave and
geothermal energy are also considered as renewable. Arable& grazing lands are also
classified as renewable resources as their fertility levels can naturally regenerate so long as
the demands made on the soil are not excessive.
Given this description of renewable resources, it is important to distinguish between stocks &
flows of the renewable resource. The stock is a measure of the quantity of the resource
existing at a point in time, measured either as the aggregate mass of the biological material
(the biomass) in question (such as the total weight of fish of particular age classes , or in
terms of population numbers. The flow is the change in the stock over an interval of time,
where the change results either from biological factors or from harvesting activity.
The management of natural resources is an comprehensively researched topic in
environmental economics. The prime economic question in the optimal use of renewable
natural resources has been regarding harvesting of renewable resources in both future &
present time periods.In this context, it is also important to draw one basic similarity between
renewable and non-renewable resources. Prolonged harvesting and extraction activity can
bring down the stock levels of both types of resources to zero. Nonrenewable resources may
exhaust due to their finite stocks whereas a few renewable resources may exhaust if the rate
at which they are harvested, exceeds the rate at which they replenish themselves.
The exhaustion of renewable resources can be linked to the lack of enforceable property
rights, regulation or combined control over harvesting behaviour. Open-access resources
incline to be overexploited in both biological and economic sense. If the access can be
restricted through appropriate property rights, the resources might not get overexploited to
the extent of near exhaustion. Literature on the economics of renewable resources largely
revolves around fisheries and the economics of forestry. Most forms of renewable resource
exploitation can be analyzed using certain modifications in fishery economics. Fishery
Economics can be studied under two sets of institutional arrangements: an open access
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fishery and a profit maximizing fishery in which enforceable private property rights exists.
This module shall principally deal with both the institutional arrangements of fisheries.

1.2 Biological growth process of fishery
Investigating the pattern of biological growth of the renewable resource is the first step taken
in order study the economics of any renewable resource. It is first necessary to describe the
pattern of biological (or other) growth of the resource. In the example of fishery, let S denote
the population stock of fish and g denote the intrinsic (or potential) growth rate of population
of fishery which can essentially be seen as the difference between the population‟s birth and
natural mortality rate. This is the proportional rate at which the fish stock would grow when
its size is small relative to the carrying capacity of the fishery, and so the fish face no
significant environmental constraints on their reproduction and survival. Suppose that the
population stock is S and it grows at a fixed rate g. Then in the absence of human predation,
the

rate

of

change of the population over time is given by
……2.1

Now let us suppose that under a given set of environmental conditions there is a finite upper
bound on the size to which the population can grow (its carrying capacity). We will denote
this as SMAX.
In this case let the logistic function determine the actual population growth rate. We may
therefore

write

the

biological

growth function as
……2.2
2

g> 0. The changes taking place in the fish population that we have been referring to so far are
„natural‟ changes. But in order to reserve the use the notation S & and dt/dS in further
analysis to refer to the net effect of natural changes and human predation, this module shall
use the alternative symbol G(S){as G depends upon S} to refer to stock changes due only to
natural causes. With this change the logistic biological growth function becomes
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This notation defines a logistic growth function for the case where the species does not
possess (any non zero) lower threshold population level. Biological growth function that can
captures the natural growth process of many fish, bird and animal populations is the logistic
growth function and hence it has been extensively used in the literature.

1.3 Steady state harvests
A steady state harvest is an important concept and shall be used repeatedly in this module. If
for a period of time the stock being harvested (H) remains equal to the amount of net natural
growth of the resource (G) and these magnitudes remain constant over a sequence of
consecutive periods, it is called thesteady-stateharvesting. The constant magnitude being
harvested is called the sustainable yield. Using the notations described earlier, S & being the
actual rate of change of the renewable resource stock, and hence S & = G - H . A steady state
harvesting is denoted S & = 0 & so the resource stock remains constant over time. The
diagram 3.1 depicts two different steady state harvests. The inverted U-shaped curve is the
logistic growth function for the resource, fish in our example.

The logistic growth model implies that an environmental system will have maximum carrying
capacity SMAXas shown in the figure 3.1 There is 1precise stock size (S MSY) at which the
quantity of net natural growth is at its maximum (GMSY). If at a stock of SMSY, harvest is set
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at the constant rate HMSY , then the steady state maximum sustainable yield (MSY) can be
obtained. However, HMSY is not the only possible steady state harvest. There may exist other
realistic steady state harvest between 0 & HMSY that can be supported by any stock between
O & SMAX.
For example in fig 3.1 , H1 is a realistic steady-state harvest if the stock size is retained at
either S1L or S. Optimal management of renewable resources like fishery, forest must involve
strategies to ensure maximum sustainable yield.

1.4 Open access fishery model
In the literature of environmental economics, open access fishery share a few features of
standard perfect competition model. First, large number of independent fishing firms is
involved in exploiting fishery for commercial purpose and hence each fishing firm takes the
price of fishery as given. Second, there are no impediments to entry into &exit from the
fishery. However, the free entry assumption in open access fishery comes with an additional
rider of no enforceable property rights to the in situ fishery resources, including the fish in the
water. But firms do have individual property rights to their fishing capital and to any fish that
they have actually caught. Moreover, if any firm chooses to leave some fish in the pond,
contemplating investment to enhance growth of fishes, that firm has no enforceable rights to
the fruits of that investment. Any firm that catch the fishes at any future date owns the fish
and keeps its catch.
Algebraically, the open access model has 2 components:
(1) A biological sub-model, defining the natural growth process of the fishery.
(2) An economic sub-model, explaining the economic behaviour of the fishing boat owners.
The analysis involves arriving at steady state equilibrium which consists of a set of
circumstances in which the resource stock size is unchanging over time (a biological
equilibrium) &the fishing fleet is constant with no net inflow or outflow of vessels (an
economic equilibrium). Because the steady state equilibrium is a joint biological-economic
equilibrium, it is often denoted as bio-economic equilibrium.
1.4.1 Biological sub-model
In the absence of harvesting and other human interference, the rate of change of the stock
depends on the prevailing stock size
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dS/dt = G(S) ………(4.1)
1.4.2 Economic sub- model
The harvest function (or fishery production function)
Harvest function may depend on the amount of resources devoted to fishing. The size of the
harvest is assumed to depend upon one magnitude called effort, E. Harvest may also depend
on the size of resource stock referred to as S. Other things being equal, the larger the stock
the greater the harvest for any given level of effort. Hence we obtain H= H(E,S)
………..(4.2)
This relationship can take a variety of particular forms. One very simple form appears to be a
good approximation to actual relationships (see Schaeffer, 1954 and Munro, 1981, 1982), and
is given by H = eES ………(4.3)

where e is a constant number, often called the catch coefficient. Dividing each side by E, we
have

which says that the quantity harvested per unit effort is equal to some multiple (e) of the
stock size. The growth function of fish stock with human predation can take the form of the
biological growth function less the quantity harvested. That is

The costs, benefits and profits of fishing
The total cost of harvesting, C, depends on the amount of effort being expended
C = C(E)

……….(4.6)

For simplicity, harvesting costs are taken to be a linear function of effort
C = wE

……………(4.7)

where w is the cost per unit of harvesting effort, taken to be a constant.
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If B denotes the gross benefit from harvesting some quantity of fish, it will depend on the
quantity harvested, so we have
B = B(H)
In a commercial fishery, the appropriate measure of gross benefits is the total revenue that
accrues to firms. Assuming that fish are sold in a competitive market, each firm takes the
market price P as given and so the revenue obtained from a harvest H is given by
B = PH

…….(4.8)

Fishing profit is given by
NB = B – C

……….(4.9)

Entry into and exit from the fishery
The harvesting effort supplied in open access fishery depends upon the level of economic
profit prevailing in fishery. Economic profit is the difference between the total revenue from
the sale of harvested resources and the total cost incurred in resource harvesting. Free entry of
firms into open access fishery continues(thereby increasing the harvesting effort) as long as it
is possible to earn positive economic profit. Conversely, individuals or firms will leave the
fishery if revenues are insufficient to cover the costs of fishing. The change in harvesting
effort as a dependent on level of economic profit can be algebraically shown with the
following

where d is a positive parameter indicating the responsiveness of industry size to industry
profitability. When economic profit (NB) is positive, firms will enter the industry; and when
it is negative they will leave. The magnitude of that response, for any given level of profit or
loss, will be determined byd. Although the true nature of the relationship is unlikely to be of
the simple, linear form in Equation 4.10 to capture what is essential.
Bio-economic equilibrium
Two equilibrium conditions that must be satisfied jointly are now discussed. Biological
equilibrium occurs where the resource stock is constant through time (that is, it is in a steady
state). This requires that the amount being harvested equals the amount of net natural growth:
G = H …….(4.11)
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Economic equilibrium requires that the amount of fishing effort be constant through time.
Such an equilibrium is only possible in open-access fisheries when rents have been driven to
zero, so that there is no longer an incentive for entry into or exit from the industry, nor for the
fishing effort on the part of existing fishermen to change. We express this by the equation
NB = B – C = 0 …….(4.12)
which implies (under our assumptions) that PH = wE. Notice that when this condition is
satisfied, dE/dt = 0 and so effort is constant at its equilibrium (or steady state) level E = E*.

1.5 Steady state equilibrium
We can envisage open access fishery steady state equilibrium by means of what is known as
the fishery‟s yield-effort relationship. To obtain this, substituting the assumed functions for H
and G from Equations 4.3 and 2.3 respectively in biological equilibrium H = G to obtain:

Equations 4.15 and 4.16 constitute two equations in two unknowns (H and E); these can be
solved for the equilibrium values of the two unknowns as functions of the parameters alone.
This solution method can also be represented graphically, as shown in Figures 4.1 and 4.2.
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Fig 4.1 Steady state equilibrium fish harvests and stocks at various effort levels
Figure 4.1 shows equilibrium relationships in stock-harvest space. The inverted U-shape
curve is the logistic growth function for the resource. Three rays emanating from the origin
portray the harveststock relationships (from the function H = eES) for three different levels of
effort. If effort were at the constant level E1, then the unique intersection of the harvest-stock
relationship and biological growth function determines a steady state harvest level H1 at
stock S1. The lower effort level E2 determines a second steady state equilibrium (the pair
{H2, S2}). An intermediate effort level labelled EMSY depicts harvest-stock relationship
associated with the maximum sustainable yield. . The various points of intersection satisfy
Equation 4.14, being equilibrium values of S for particular levels of E. Clearly there is an
infinite quantity of possible equilibria, depending on what constant level of fishing effort is
being applied. The equilibrium {E, S} combinations also map into equilibrium {E, H}
combinations. As the points of intersection in Figure 4.1 not only satisfy Equation 4.14 but
they also satisfy Equation 4.15. The result of this mapping from {E, S} space into {E, H}
space is shown in Figure 4.2.
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The inverted U shape curve here portrays the steady state harvests that correspond to each
possible effort level. It describes what is often called the fishery‟s yield-effort relationship.
Mathematically, it is a plot of Equation 4.15.The particular point on this yield-effort curve
that corresponds to openaccess equilibrium will be the one that generates zero economic
profit. How do we find this? The zero economic profit equilibrium condition PH = wE can be
written as H = (w/P) E. For given values of P and w, this plots as a ray from the origin with
slope w/P in Figure 4.2. The intersection of this ray with the yield-effort curve locates the
unique open access equilibrium outcome given by HOA and EOA.

1.6 Private property fishery
In an open access fishery, the firms tend to exploit available stocks as long as positive profit
is available. From the perspective of the fishermen, allowing fish stocks to recover and grow
by reducing the catch today is in the collective interest of all. However, no guaranteed reward
for the restraint of fisherman in terms of higher catches later prevents him from individually
restricting the fishing effort. From a social perspective, open access fishery tends to
overexploit the resource, posing danger for the stock of fishery to reach biologically
dangerous levels.
Private Property rights can provide an institutional framework within which these problems
can be tackled. The private property fishery has the following three characteristics:
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1. There is a large number of fishing firms, each behaving as a price-taker and so
regarding price as being equal to marginal revenue. It is for this reason that the
industry is often described as being competitive.
2. Each firm is profit (or wealth) maximising.
3. There is a particular structure of well-defined and enforceable property rights to the
fishery, such that owners can control access to the fishery and appropriate any rents
that it is capable of delivering.
Economic literature offers many variants of private property fishery. This module shall cover
only the static profit maximising private property fishery model.
The static fishery model estimates the aggregate level of effort, stock and harvest that can be
achieved at an arbitrarily chosen period of time, in a set up where the individual profit
maximizing firm operates with enforceable private property rights. The analysis supposes that
biological and economic conditions remain constant over some span of time. This way of
dealing with time – in effect, abstracting from it, and looking at decisions in only one time
period (but which are replicated over successive periods) – leads to its description as a static
fishery model. More specifically, the static private property fishery turns out to be a special
case of a multi-period fishery model; the special case in which owners use a zero discount
rate.
The biological and economic equations of the static private property fishery model are
identical to those of the open access fishery in all respects but one; the open access entry rule
(dE/dt = d×NB), which in turn implies a zero profit economic equilibrium, no longer applies.
Instead, owners choose effort to maximise economic profit from the fishery. This can be
visualised with the help of Figure 4.2. We multiply both functions by the market price of fish.
So the inverted U shape yield-effort equation then becomes a revenue-effort equation. And
the ray emerging from the origin becomes PH = wE, with the right-hand side thereby
denoting fishing costs. Profit is maximised at the effort level which maximises the surplus of
revenue over costs. Diagrammatically, this happens when the slopes of the TC & TR curves
are equal. This in indicated in Figure 4.2 by the tangent to the yield-effort function at EPP
being parallel to the slope of the H = (w/P) E line.
Thus the static private property equilibrium leads to a higher resource stock than that prevails
under open access. The level of effort is also lower in comparison to open access model
thereby suggesting less exploitation of fishery in private property model under the
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assumptions made about functional forms. Open access regimes usually give inefficient
outcomes.

1.7 Summary


The logistic growth equation can be used to trace the biological growth process of
renewable resources.



The module captures the example of fishery under two organized provisions: open
access and private property regimes. Both static & dynamic analysis can be carried
out. However, dynamic analysis remains out of scope of this module.



Harvesting of renewable resources can be analysed using the concept of sustainable
yield. It is advisable to manage stocks so as to extract a maximum sustainable yield
but this is economically efficient only under special circumstances.



Open access fisheries share some of its features with perfect competition. But the
firms in this set up are unable to appropriate the gains of their investment in fish
stocks.



Open access fishery is likely to be characterised by an economically excessive amount
of fishing effort.



Economic (and biological) over-harvesting are more likely to occur where the
enforceable property rights exist and the stock is exploited under conditions of open
access than where access can be regulated.

1.8 Reference books
• Kolstad, C.D (1999); Environmental Economics Oxford University Press, New Delhi

1.9 Text books
• Bhattacharya, R. N. (2002): Environmental Economics: An Indian Perspectives, OUP, New
Delhi

12

UNIT-2:

THEORIES

OF

OPTIMAL

USE

OF

NONRENEWABLE RESOURCES

Structure:
2.0 Learning Outcomes
2.1Introduction
2.2 The Model For Efficient And Optimal Use Of Non Renewable Resources
2.3 Economic Intrepretation Of The Solution To Optimazation Problem
2.4 Hotelling‟s Rule
2.5 Summary
2.6 Text Books
2.7 Reference Book

2.0 Learning Outcomes
After studying this module, you shall be able to


Know the concept of non-renewable resources



Identify problems associated with their unchecked extraction.



Construct the model for efficient and optimal use of non-renewable resources.



Understand the static and dynamic efficiency conditions of the resource

optimization problem.


Understand the hotelling‟s rule in the context of optimal use of non-renewable

resources.

2.1

Introduction

Non- renewableresources are those mineral deposits whose crude forms are produced over
very long periods of time by biological, chemical and physical processes. Their rate of
formation is sufficiently slow in times scales and hence in physical sense, the non-renewable
sources are said to be existing in fixed quantities.Depletion of exhaustible resources is a
cause of serious concern and hence requires immediate attention in terms of regulation of
13

their exploitation. Conservation and management of exhaustible resources has an explicit
temporal dimension. The time horizon is first specified (when to start and when to stop) and
then introduced as a decision variable.

2.2 The Model for Efficient and Optimal Use of Non Renewable Resources
We first establish the conditions that must be satisfied for optimal allocation of non
renewable resources so that the social welfare function can be maximized. Assume that the
economy‟s (social) utility function at each point in time: Ut = U (Ct) for all t where utility in
each time period is the concave function of consumption. With Uc> 0 and Ucc<0. Then the
economy‟s intertemporal social welfare function in continuous time notation and infinite time
horizons will be represented as

U= aggregate utility flow
r = social utility discount rate
Variables are indexed by the time subscript t, where t = 0,..., T, with t = 0 being the initial
period and t = T (where T may be infinity) being the final period.
In order to reach any optimal solution, two constraints must be satisfied.
First Constraint on Welfare Optimisation
As we are considering non renewable resources, all of the resource stock is to be extracted
and used by the end on the time horizon as after this any remaining stock has no effect on
social well being. As renewable resources have fixed and finite initial stock, the total use of
the resource overtime is constrained to be equal to the fixed initial stock.
Now, we specify the environmental resource stock-flow relationship for a non-renewable
resource:
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Second Constraint on Welfare Optimisation
We here consider the accounting identity relating consumption, output and the change in the
economy‟s stock of capital. The part of output that is not consumed, results in changes to the
capital stock of the economy. This relationship or national income accounting identity can be
expressed in continuous time form as
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Solution to the Optimization Problem
Using the stock flow constraint of non-renewable resource and the national income identity,
we can find the solution for the socially optimal intertemporal allocation of the nonrenewable resource. We need to solve the constrained optimization problem to maximise the
social welfare function subject to the aforementioned two constraints.
Select values for the choice variables Ct and Rt for t = 0... to maximise
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Pt, wt are the shadow prices of resource and the capital. Time subscripts indicate that the
shadow prices will also vary overtime. A shadow price is the price that emerges as a solution
to an optimization problem. Alternatively it is an implicit or planning price that a good
(productive input in this case) will take if resources are allocated optimally over time.
The shadow prices are expressed in terms of utils and not in terms of consumption or income.

2.3 Economic Interpretationofthe Solution toOptimization Problem
The first two of the equations characterize static efficiency conditions and the latter two are
dynamic efficiency conditions that must be satisfied for the optimal solution.
Static Efficiency Conditions
Static efficiency requires that marginal value of the services from the use of resource should
be equal to the marginal value of the resource stock.
First equation states that the marginal utility of consumption is equal to the shadow price of
the capital. It has been noted earlier that the shadow prices used for this analysis are in units
of utility. So we can say on the basis of this condition that marginal unit of output can be
either consumed (yielding Uctunits of utility) or added to the capital stock (yielding an
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amount of capital value ωtin utility units). This represents an efficient outcome because the
marginal net benefit from using one unit of output for consumption is equal to its marginal
net benefit when it is added to the capital stock.
The second equation states that the value of marginal product of the natural resource must be
equal to the shadow price of the natural resource stock. The shadow price (or the marginal
value) of the natural resource is Pt. And value of the marginal product of the natural resource
is the marginal product in the units of output i.e. QRT multiplied by the value of one unit of
output ωt. One must note that in this analysis value of marginal unit of output is identical to
the value of marginal unit of capital stock (along an optimal path). This is so because it is
assumed that if the output is not consumed, it adds to the capital. So ωt can be taken as both
the value of marginal product of one unit of capital and value of marginal product of one unit
of output.
Dynamic Efficiency Conditions
Dynamic Efficiency Conditions state that the rate of return earned be the same across each
asset or resource and also be the same at all points in time. In addition, this rate of return
must be equal to the social rate of discount.
The third Equation states that the growth of rate of shadow price of the natural resource is
equal to the social utility discount rate. This can be seen be seen by dividing the third
equation with PL.
Finally dividing both the sides of fourth equation by ωt., we obtain the equation which states
that the return to physical capital(its appreciation plus its marginal productivity) must be
equal to the social discount rate.

2.4 Hotelling’s Rule
The hotelling rule is an intertemporal efficiency condition which must be satisfied by an
efficient process of resource extraction. The third equation is also known as Hotelling‟s rule
for the extraction of non renewable resources.
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where P* is the discounted resource price
The equation 4.4 states that the discounted price of natural resource is constant along an
efficient resource extraction path. This is another way of saying that the discounted value of
the resource should be the same at all time periods. Diagrammatically it may be expressed as

The Hotelling rule may be a necessary condition but not a sufficient one.Hotelling rule
requires that the growth rate of price of a resource to be equal to the social discount rate, but
this may not be enough to generate a unique price path. The figure 4.2 exihibits two different
initial prices Pa and Pb growing at the same social discount rate. Both these paths are
efficient as they both satisfy hotelling rule.
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There could be infinite price path like the ones depicted in fig 4.2. and all of them may be
efficient, but only one of them can be optimal path.
The optimal solution to the optimization problem given by equations 2.8 to 2.11 requires that
all the above listed four conditions be satisfied simultaneously along with the initial values
for stocks of capital and natural resource. The solution hence obtained yield‟s unique time
path for Kt and Rt. and their associated prices that maximize the social welfare function.

The relationship between the price and the resource stock is depicted in the figure 4.3.It is
important to note that the rate at which the exhaustible resource is extracted depends upon its
price. Given is the initial resource stock and the information that the resource stock must
converge to zero when the economy approaches the end of the planning horizon. Too low
initial prices would lead to too large amounts of resource use in each period and all the
resource stock would get depleted before the end of the planning horizon. Conversely if the
initial price is too high, then each period may record too small amount of resource use and
20

some stock may remain wastefully undepleted by the end of the planning horizon. Hence, this
suggests that there is one optimal initial price that brings about the rate of extraction
consistent with the resource stock being fully depleted at the end of the planning period.

2.5 Summary


Non renewable resources are those mineral deposits whose crude forms are produced
over very long periods of time by biological, chemical and physical processes.



Once extracted non- renewable, they cannot be regenerated in the timescales relevant
to humans.



Optimal allocation of non renewable resources involves maximizing the social
welfare function.



The efficient price path for a non renewable resource must follow hotelling‟s rule.

2.6 Text Books
• Bhattacharya, R. N. (2002): Environmental Economics: An Indian Perspectives, OUP, New
Delhi.

2.7 Reference Book
• Kolstad, C.D (1999); Environmental Economics Oxford University Press, New Delhi.
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UNIT-3 COMMONS: UNDERSTANDING COMMON-POOL
RESOURCES
Structure:
3.0 Learning Outcomes
3.1 Common Property Resources: Defining Commons
3.2 Importance of Commons in South Asia Region
3.3 Institutions around Commons: Dying Wisdom?
3.4 Nationwide Assessment of CPRs
3.5 Some academic debates around CPRs
3.6 New and Emergent Commons: Urban and Global
3.7 Text Books
3.8 Reference Books

3.0 Learning Outcomes
After studying this module, you shall be able toUnderstand the


Common Property Resources



Importance of Commons in South Asia Region



Institutions around Commons



Nationwide Assessment of CPRs



Some academic debates around CPRs



New and Emergent Commons: Urban and Global

3.1 Common Property Resources: Defining Commons
What do we mean when we use the term Commons, or Common Property Resources (CPR)?
Common property resources have been defined in a number of different ways in available
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literature. According to the most popular understanding of this concept, “CPRs are owned by
an identified set of people, who have the right to exclude non-owners and duty to maintain
the property through constraints put on use”. Common property resources are owned, held in
trust and managed by an identified set of people, who have control over its access, use and
extraction – as against the private or government ownership. In short, the term commons
denotes forms of collective ownership over a resource as opposed to private property where
the ownership lies exclusively with an individual or a family or a corporate entity. Thus some
of the examples of commons are pastures, sacred groves, village ponds and so on.
The conceptual approaches on commons vary over a wide range. At one extreme there is an
approach that treats all that is not private property as common property. The approach at the
other extreme adopts a much more stringent view to distinguish between common property
and “free rider” or “free or open access” resources. The latter category is characterised by the
absence of any rules for management of resources. The proponents of this approach hold that
“a resource becomes common property only when the group of people who have the right to
its collective use is well defined, and the rules that govern their use of it are set out clearly
and followed universally”. In their view, common property implies the existence of an
institutional arrangement for management of the resources. Studies on commons also include
the “information commons” with issues about public knowledge, public domain, open
science, open data, open budgeting, and the free exchange of ideas; all issues at the core of
direct participatory democracy. There is a growing volume of scholarly work on “new” and
“non-traditional” commons such as urban commons, the Internet, electro-magnetic spectrum,
genetic data, budgets etc.
The urge of creating global commons to enable inter-cultural contact and communication has
also got reflected through the desire and several efforts – many unsuccessful and few
successful – to create a universal language, that every human being potential can have a stake
into and a right over.
Some have argued that the idea of commons comes from the English tradition emerging from
the Magna Carta and then the concept gets universalized with the shaping up of „ecological
commons‟. In his brilliant essay, The Secret History of Magna Carta, Peter Linebaugh
explains in details how the Magna Carta has inspired generations to draw upon while stating
that “The Magna Carta is not a manifesto of the medieval commons, yet it refers to
substantive customs of the wooded realm that supported a material culture”. ElinorOstrom,
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the renowned scholar who studied commons, outlines eight design principles which are
prerequisites for stable CPR arrangements, in her 2009 Nobel Prize winner book, Governing
the Commons: The Evolution of Institutions for Collective Action:
1. Clearly defined boundaries
2. Congruence between appropriation and provision rules and local conditions
3. Collective-choice arrangements allowing for the participation of most of the appropriators
in the decision making process
4. Effective monitoring by monitors who are part of or accountable to the appropriators
5. Graduated sanctions for appropriators who do not respect community rules
6. Conflict-resolution mechanism which are cheap and easy of access
7. Minimum recognition of rights to organize (e.g. by the government)
8. In case of larger CPRs: Organisation in the form of multiple layers of nested enterprises,
with small, local CPRs at their bases.

3.2 Importance of Commons in South Asia Region
In South Asia and in Indian sub-continent there has been several community institutions
marking the relationship between the community and natural resource base. In South Asia,
property rights over many different resources are either de facto or de jure held by
communities. In this part of the world, the share of community property is fairly voluminous
in terms of resource inputs for sustaining local livelihoods and rights over such land, water
and forest resources are shared by multiple beneficiaries. As per different estimates by
scholars, the extent of livelihood dependence over CPRs ranges from 15 - 29 percent in South
Asia, whereas in parts of Africa, where pastoral societies abound, the livelihood dependence
on CPRs has been found to be in the range of 35 - 51 percent.
Studies on CPRs came into the forefront with a seminal article by N. S. Jodha in mid 1980s in
the journal Economic and Political Weekly, titled „Common Property Resources and the
Rural Poor‟, which presents the scenario existing in semi-arid regions of India. Two decades
after that moment, Jodha (2008: 51-69) records, there has been a 40 to 50 percent decline in
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CPR area in his study region and 25 to 85 percent of CPRS from his study area were reported
to have attained degraded status. Part of the explanation probably lies in the decline of
traditional management institutions and rules reported from 88 to 97 percent of villages
studied.

3.3 Institutions around Commons: Dying Wisdom?
Anil Agarwal and SunitaNarain traced the typology of myriad rain water harvesting systems
around the country and their status in their 1997 book, Dying Wisdom: Rise and Fall of
India‟s Water Harvesting Systems. Most of these systems were rooted in village communities
and had highly evolved governance and management processes. While it is true that large
number of people are supported by common property for their livelihoods in developing
world through stable forms of resource management, in last two centuries developmentalist
State has pursued an agenda that turns poor people‟s resource proximate status into a curse.
Over the years many different factors such as population growth, technological change,
climate change and political re-alignments have led to destabilization of many existing
common property institutions. This has led to situation where both community ownership of
resources co-exists with evolving (and often incomplete) private property rights.
Similar to myriad rai water harvesting systems, India represents diversity of grasslands or
village grazing grounds and nomadic livestock keepers. SumitGuha looks at the period 1600
to 2000 and states that while four hundred years ago, 25 percent of India‟s land mass was
cultivable arable, and within this short span the expansion of cultivation has meant that
cultivable arable now occupies almost half of India‟s land mass. The logical corollary of this
was that grazing land and land that was demarcated as permanent pastures came under
increasing attrition. L. B. Kulkarni in his 1928 monograph, Improvement of Grazing Areas in
the Bombay Presidency wrote about the diminishing grazing lands thus: “Until the last half
century, there were in this presidency extensive waste lands such as common grazing
grounds, which in good years, at any rate, provided for the village herds a fair quantity of
fodder. But owing to the demand for cultivation of food and commercial crops, which tend to
increase at the same time the required number of cattle and to reduce the grazing as well as
the production of fodder on the cultivated lands, the area available for common grazing by
paying a small fee to a private owner has been reduced in almost every part of the Bombay
presidency. The very salutary old Mohameddan rule, which provided that there should be one
acre of grazing land to every ten acres of cultivated land has largely been forgotten and the
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areas still available have been and are still being seriously overgrazed with evil results not
only for cattle, but also to the grazing land themselves.”

3.4 Nationwide Assessment of CPRs
In recent times, scholars who studies commons have tried to estimate both the magnitude of
commons as well as its diminishing status by employing various methodologies such as
village surveys, reclassification of land use categories, ethnography of commons dependent
communities etc. Even though satellite imagery helps in keeping a tab on changing land use
and the status of natural resources, its use has been rather limited. Prof Kanchan Chopra
states that in 1980s, when economists started to pay attention to CPRS, estimates fell within
reasonable range, with states which had witnessed advanced agricultural systems reporting 5
to 7 percent of land under CPRs and those other states supporting rainfed agriculture and
pastoralism reporting 25 to 32 percent of land under CPRs. Within two decades lands under
CPRs have faced so much attrition that it diminished from 25 percent to 21.25 percent.
The only large scale country wide survey of the size, utilisation and contribution of CPRs in
the lives and economy of rural Indias has been the 54th round of National Sample Survey
Organisation in the year 1998. Based on a sample survey carried out across 5242 villages,
covering 78,990 households, from 12 agroclimatic zones, this survey concluded that CPRs
account for 15 percent of geographical area and amount to 0.31 hectares per household. This
survey also revealed that as many as 58 percent of fuel wood requirements and upto 25
percent of fodder requirement are derived from CPRs. This survey also raised the concern
over the rapid depletion of CPRs, by estimating the decrease of CPR lands in rural India at 2
percent every five years.
Unfortunately, NSSO has not revisited the issue of CPRs with another large scale national
wide survey, which would have made it possible for scholars working on CPRs to understand
the changes.

3.5 Some academic debates around CPRs
Daniel W. Bromley refers to the concept „Commons‟ or „Common Property Resources‟ in the
literature on natural resources and environmental policy making as a concept that is often
misunderstood and misrepresented. He argues that “the fallacy in traditional approaches to
commons is that writers have failed to understand the concept of property; they have very
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often treated a particular natural resource as if it had inherent characteristics that suggested it
would everywhere be controlled under a particular type of property regime; and they have
invariably failed to learn that the world is replete with reasonably successful commonproperty regime”. Bromley advises us to understand that “there is no such thing as common
property resource; there are only resources controlled and managed as common property, or
as state property, or as private property”. He also asks us to acknowledge that “there are also
resources over which no property rights have been recognized, and hence those are suitable
instances for the expression “open-access resources” (res nullius, which is Latin for „no one‟s
property). ElinorOstrom states in contrast to Open Access Resources, in the instances of
those resources on which “property rights exist – whether private property, state property or
common property – overexploitation and destruction depends on how well the property rights
regime copes with problem of allocating the costs and benefits of managing and governing a
particular resource”.
While there existed modes of resource use that assigned greater ethical import to the culture
of sharing, as Ostrom has shown, even before Garret Hardin‟s oft quoted 1968 article in the
journal Science, there were views and opinions that referred to the metaphor tragedy of
commons. However, when Hardin used the metaphor of a grazing commons to refer to the
general problem of population, he was doing so in a world where livestock science had
created terms such as „overgrazing‟ and „overstocking‟. Hardin asks his reader to imagine a
pasture open to all and invites him to examine the structure of the situation from the
perspective of a ration herder. Supposing each herder would receive a direct benefits by
adding one more animal on pasture and increasing his herd and bears deferred costs from the
gradual deterioration of grazing due to overgrazing. Hardin thus concludes: “There in is the
tragedy. Each man is locked into a system that compels him to increase his herd without limit
– in a world that is limited. Ruin is the destination towards which all men rush, each pursuing
his own best interest in a society that believes in the freedom of the commons”.
It has been argued that this parable ignores considerable historical evidence to the contrary
and flows from the failure to distinguish the problems of free and open access from those of
common property. These errors are now being increasingly acknowledged by economists and
Dasgupta (1982: 13) has stated without mincing words that “it would be difficult to locate
another passage of comparable length and fame containing as many errors”.
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Writing a foreword to collection of essays on Commons, Robert B Hawkins refers to a
common historical myth, that has a tendency to perpetuate, suggesting that “Europe‟s
peasants and yeomen who worked the commons were inefficient cultivators, and that it took
the forced enclosure movements of the fifteenth and sixteenth centuries, turning the commons
into private property, to bring efficiency and increased productivity to agriculture”. He also
indicts contemporary social scientists who like “yesterday‟s nobility, often take a jaundiced
view of common-property institutions, again making the commons and object of derision and
“reform”. He also points at another category of theorists who while “decrying the “tragedy of
commons” rely on the arid reasoning of the “prisoner‟s dilemma” to demonstrate the
impossibility of long-lasting voluntary cooperation of effective collective action. In short, the
working assumption amongst economists and political scientists after Hardn‟s essay and
Mancur Olson‟s The Logic of Collective Action (1965) was that self-interested individuals
will hesitate to act in a collective manner to provide common goods or to conserve and
protect shared resource. Yet as ElinorOstrom has shown through her writings, throughout this
period and subsequent decades there was no dearth of evidence that in poor countries there
were many instances of people coming together for protection, conservation and shared use
of local commons. Ostrom and her contemporary researchers showed, theoretically and
empirically, that norms of cooperation and trust building could emerge and be sustained.
Thus research on the commons in last two decades has highlighted the dialogic space that
could emerge between economists and anthropologists, when they bring their respective
disciplinary strength to inform the governance issues in development policy. Two volumes
that merit attention in this context are Ghate R, Jodha N S, and Mukhopadhyaya P (edited)
(2008), Promise, Trust and Evolution: Managing the Commons of South Asia, Oxford
University Press, and BardhanPranab and Isha Ray (edited) (2008). The Contested
Commons: Conversations Between Economists and Anthropologists, Blackwell Publishing.
At the Annapolis conferenceii – the Conference on Common property Resource Management
– participants strongly articulated a view of the type of policies that donors and governments
of developing countries should adopt on the governance and management of commons. The
participants had recommended that current presumptions that local rules and customs were
lacking for most commonpool resources be abandoned. Instead, donors and governments of
developing countries were asked to bear the burden of proof to demonstrate the absence of
local customs and rules before intervening to impose new one. Thus, concluding in nut shell
the message of Annapolis conference, ElinorOstrom states that the advice was:
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1. If people have lived in close relationship with common – pool resource system over a long
period of time, they have probably evolved some system to limit and regulate use patterns.
2. Before one imposes new rules on local systems, inquiries should be made to determine if
some rules and customs do not already exist.
3. If some customs and rules do exist, study these carefully in order to understand how they
affect use patterns over time.
4. Propose new rules only after you have convinced yourself that either no rules and customs
exist, or the rules and customs that do exist are not effective in achieving regulation or
produce substantial inefficiency, inequity, or both; and you are thoroughly familiar with the
configuration of institutions in existence that may affect how new rules operate in practice.
5. Maintaining and enforcing new rules depends upon people finding those rules to be an
acceptable way of ordering their relationships with one another as a community.
6. New rules cannot vary dramatically from the existing repertoire of rules in use or they will
exist only on paper and not in the minds of those who must understand the rules to make
them work.

3.6 New and Emergent Commons: Urban and Global
Prof Kanchan Chopra also alludes to newer forms of commons that are emerging at two
different sights and scale. Chopra (2011) states, “Growing urbanisation means that newer
kinds of urban communities are coming up. These are often referred to as „gated
communities‟ with access to their assets and common spaces being restricted to residents who
are also responsible for their maintenance. The emergence of these urban CPRs has come
about as a consequence of the felt need for some common services by way of security, green
areas, and waste management. In some cases, we have fairly successful management. Beyond
the minimum level of common interests, these communities also run into problems of
diversity of interests, etc, of stakeholders. In the context of increasing urbanisation and
migration, it is important to see what makes these communities work. It also brings home the
point that „the commons‟ and issues related to them will continue to emerge as long as
humans live in close proximity and share resources and the environment.”
Similarly in the context of climate change and global warming, Chopra (2011) puts forward a
suggestion of looking at atmosphere as an indivisible global common shared by all the
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inhabitants of the planet. Chopra (2001) states, “At the start of the 21st century, the nations of
the world are seeking solutions to the damage inflicted on the global commons by greenhouse
gas emissions. In this case, we have inequity (across nations), we have prior history, and we
have very few global institutions whose writ is accepted by all. In other words, as nations of
the world, constituting the so-called „global village‟, interact on issues of limiting greenhouse
gas emissions that endanger the global commons, we find many similarities with village
communities. Will the „global village‟ be able to exhibit similar foresight and wisdom in
solving its problems? The challenge will require the construction of a new international
institutional structure, focusing on efficient design rules for efficiency and drawing on shared
values and trust for long-term sustainability. Whatever be the outcome, the conceptualisation
of the „commons‟ as shared spaces between societies, nation-states, and international
corporations will continue to be significant. Simultaneously, navigating interacting global
changes and preparing for future uncertainty will continue to present the challenge of setting
up a co-evolving set of globally focused, collaborative institutions. And what we learn from
the village commons and the national commons will continue to be relevant.”
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UNIT-4: PEOPLE’S PARTICIPATION IN THE MANAGEMENT
OF COMMONS AND FOREST LANDS
Structure:
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Major Environment Movements till date
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SWOT analysis of Participative Forest Management
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How to make people‟s participation more effective?
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Summary

4.7

Text Book
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4.0

Learning Outcomes

After studying this module, you shall be able to


Know about the various Environment Movements experienced by India



Know about what is Joint Forest Management



Analyze the SWOTs of Participative Forest Management



Comprehend about some of the ways in which people‟s participation can be made
effective

4.1

Introduction

The commons is the cultural and natural resources accessible to all habitants of a society,
which includes natural resources like water and air. These minerals are held in common, not
owned privately. Forests are important for the human inhabitants for various benefits like the
provision of medicine, food, firewood, and water. In accordance with the culture, local
communities have long managed and used forests for their livelihood. However, governments
have primarily managed forests to respond to national and international interests for timber.
In many cases, forest management has no linkages to the ecological system, the community,
economics and politics. This has engendered many problems to the community since it has
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lacked local people‟s participation. “Participation” in forest management means active
involvement of individuals, groups and organizations in the whole management process
including receiving information, identifying problems, planning and management, regulation
and examination and solving problems of forests management. The term participatory or
participative forest management signifies the management of forests and natural minerals
with full participation of local community and the involvement of real stakeholders. The Rio
Earth Summit (UNCED 1992) and the World Summit for Sustainable Development (WSSD
2002) have elaborated on the need for environmental conservation, sustainable development
and the alignment of local participation. Subsequently, many countries have implemented
strategies to address these concerns. Some of these include the enactment of new legislation,
the provision of incentives and the restructuring of the forestry sector. New issues in forest
management unknown until now in conventional forestry, such as participative forestry,
community forestry and joint forest management, have developed and been included into
forest policies and legislation.

4.2

Major Environment Movements till date

1. Naxalite Movement
It was initiated in the early 60s and was entitled after the village of its origin, Naxalbari in
West Bengal State of India. Its major plank is skewed land tenancy which is the main reason
for decadence of natural resources. It provides poor the access to natural resources by
organizing them and acts against exploitation of the poor by the rich. It believes in use of
force to attain political power and in Maoist-Marxist-Leninist philosophy.

2. Chipko Movement Chipko Movement
Initiated in the 70's, was a non-violent movement with the objective of protection and
preservation of trees and forests from being destroyed. The movement got its name from the
word „Embrace‟ because the people were hugging the trees and protecting them from being
felled. Chipko movement found its basis on the Gandhian philosophy of resistance with peace
to achieve the goals.

It was earlier initiated in 1973 in the Chamoli district and later on it established its root in
other parts of the country. There is a very famous story about a girl, Amrita Devi, who
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sacrificed her life while attempting to save the trees of her village. The local Maharaja of her
village wanted to build a palace in the village and for that he ordered his men to cut the trees.
But when the servants arrived to cut the trees, Amrita and other women of the village tried to
save the trees and jumped in front of them and hugged them. She asserted that they will have
to cut her first before cutting the trees. The servants were commanded to follow the orders
and cut the trees. Amrita Devi died on the spot. Before dying, Amrita enchanted- “seir santhe
runkh raheb, to bhee sastojan” (it is only a meager price to be paid if at the cost of my head
the tree is saved.)

The incident encouraged several other rural women to launch such similar movements in
different parts of India. It is really surprising that the women of that age were better aware
about the significance of forests. Some of the women leaders who asserted for the
preservation of forests, whom they call it their maternal mother were Gaura Devi, Sudesha
Devi, Bachni Devi, DevSuman, Mira Behn, SaralaBehn and Amrita Devi.

The Chipko Movement obtained impetus under Sunderlal Bahuguna, an eco-activist, who
devoted his entire life trying to encourage and educate the villagers, to protest against the
destruction of the wildlife and the forests and the Himalayan Mountains by the government.
It was he, who petitioned to the then Prime Minister of India, Mrs. Indira Gandhi to ban
cutting of trees. He enchanted the slogan 'ecology is the permanent economy'. Another
prominent leader of this movement was Mr. Chandi Prasad Bhatt, who defended the progress
of small scale industries operating in the local areas, which were to sustainably use the forests
resources for the local benefits. There were many slogans that originated during that period.
For example,
“Embrace the trees and
Save them from being felled
The property of our hills,
Save them from being looted”

Another one says:
“Let us protect and plant the trees
Go awaken the villages
And drive away the axe-man”
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One of the significant achievements of the Chipko movement was that cutting of trees was
banned for 15 years in the forests of Uttar Pradesh in 1980. Consequently the ban was
imposed in Himachal Pardesh, Karnataka, Rajasthan, Bihar, Western Ghats and Vindhayas.
All this was done on the orders of the Indian Prime Minister after the affirm protests by the
activists throughout the country.

3. Narmada Bachao Andolan

Narmada Bachao Andolan is among the most significant mass movements, initiated in 1985,
to deter the construction of a huge dam on the Narmada River. Narmada is the India's largest
river among those that flow in the west. It provides auspices to a huge number of people with
distinguished culture and tradition. The prospective Narmada Sagar and Sardar Sarovar Dam
will affect more than 250,000 people. The major issue is resettlement or rehabilitation of
these people. The government plans to construct around 3000 more small and big dams along
the river.

It is a multi-crore project that will generate big revenue for the government. The Narmada
Valley Development plan is equipped with many promises and challenges. The proponents
say that it will generate 1450 MW of electricity and provide drinking water to over 40 mn
people accessing a number of towns and villages. But the opponents opine that this project
will ravage human lives and bio diversity by devastating thousands of acres of agricultural
and forest land. At the other instance, it will deprive thousands of people of their livelihood.

Led by one of the significant leaders Medha Patkar, the plan has now it has now taken an
image of an International protest. It has been supported by a large number of NGOs from all
across the world. Albeit the protestors are agitating in a peaceful manner, police have been
harassing, arresting and beating them constantly.

The strong agitations throughout the country have also persuaded several prominent
celebrities like actor Aamir Khan. He has strongly supported the Narmada Bachao Andolan.
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4. The Silent Valley Project

It was a battle of personal issues, between the then prime minister Morarji Desai, the Kerala
government and the environmentalists.
The Silent Valley hydroelectric project was enacted to construct a barrage along the
Kunthipuzha River, engulfing the whole biosphere reserve and devastating its fourmillion year-old rain forests. In 1980, the M.G.K. Menon Committee was set up to review
the project. The committee came out with a recommendation to scrap it.

5. Jungle Bachao Andolan
“Most states exist in the bliss of ignorance,” observed India Today in March 1982. It was due
to this observation that the Jungle Bachao Andolan was born, that began in Bihar and later
reached other states like Jharkhand and Orissa. Thetribals of Singhbhum district of Bihar led
a protest when the government declared to replace the natural sal forests with highly-priced
teak, a move that was termed “a greed game, political populism”

6. Navdanya Movement

Activist Vandana Shiva has always taken the authorities hand-in-hand on the issues of
empowering women. She has always supported the anti-globalization protests. Her
eco feminist movement reinstated a farming system centered on engaging women, changing
the current system. She founded Navdanya in 1982, an organization encouraging biodiversity
preservation and organic farming. The organization has established markets for farmers and
has also promoted quality food for consumers, connecting the seed to the cooked food.

7. Bodh Gaya Andolan

This was initiated in the 70s with an aim to account for the matter of redistribution of around
3,600 hectares of ceiling surplus area held by Bodh Gaya Matt. It encouraged tremendous
participation and peaceful action.
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8. Ganga Mukti (Liberation) Andolan

The Ganga Liberation Movement initiated in early 80s to counter water lord system. Social
activists and youth organizations organized the fisher folk and created pressure on
Government to bring necessary legislation to change the exploitative system.

9. AVARD'S Irrigation Schemes

The irrigation schemes commenced in 1968, established irrigation structures, introduced
equitable water distribution/sharing and management systems through popular participation.
These schemes also served as a rallying node for the people.

10. Water Council (Pani Panchayat)
It‟s a community-based water council, started by Gram Gaurav Pratisthan, Pune,
Maharashtra. People provide for around 1/5th of the scheme's cost and even the landless
partake in schemes who sell their water to needy farmers. People share water on an equitable
and per capita basis under non-transferable water pact.

11. ChakriyaVikaspranali (the Cyclic System of Development)

It is a community-based natural resource management system which aims to bring landless
and land holders together through equitable system of income-sharing and introducing
technological innovations, multi-layered multi-cropping based on symbiosis between
different species of plants and crops.

12. Ralegan Siddhi
It‟s a very unique instance of participative watershed management and all round
development in Ralegan Siddhi Village of Parner County (taluka) in Ahmadnagar district of
Maharashtra. This is later presented here in detail.
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4.3

Joint Forest Management in India

Around half of the Indian states have endorsed a policy of Joint Forest Management (JFM)
under which forestry departments and communities jointly monitor forests and share duities
and user rights. The idea of JFM originated in the state of West Bengal when a forest officer
involved forest fringe communities in the management of sal (Shorearobusta) forests that had
been reduced to bush by over-exploitation. The result of community involvement was a
remarkable rejuvenation of the sal forests. Analyses of Landsat images showed that the
closed forest area improved from 11 to 20% in the Midnapore District alone. In southern
West Bengal, despite continuous population growth in the last 20 years, involvement of
people in managing their forests has resulted in many square kilometers of degraded scrub
forest being upgraded to open forest category.

Encouraged by this success the Government of India expanded the programme during the
1990s. Today, nearly 4000 km2 of degraded forest is managed by more than 3500 forest
protection commit- tees and include 5.5% of the forest area in India (Saxena 1999).

Under JFM the legal ownership of land remains with the Government Forest Department.
Village committees are co-managers of the forest and are entrusted with a share in forest
product. The local community organizations are proving more effective than State Forest
Departments in protecting the forest. Rural people now get fiber, fodder, and fuel and food
products from regenerating forests. This improves their livelihoods. The significant points
related to JFM are mentioned below:


Partnership in regulation between the rural communities and FD, conversing rights
and accountabilities in both.



The resolutions usually recommend the composition of a village-level committee,
which effectively represent the village (gender, caste, etc.)



An area is designated for JFM, usually an area of degraded forest, with the
consensus of villagers, and people from other villages, to minimize the conflict.
Boundaries should be well defined.
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JFM is agreed to be undertaken for a certain period of time, e.g. 10 years.



Access controls are defined, and users are defined.



The Forest Division and the village share the revenues generated from selling timber
produce. The ratio of the share varies between states.

The JFM strategy has required a change of attitude from both Forest Departments and rural
com- munities. Rural communities were required to organize themselvesin emerging ways,
resolve village and inter-village conflicts, and work together with forestry officials. Foresters
have had to communicate with the area people and share decision-making power. To enable
this process of participation the Government of India has supported by providing institutional
and legal backing, including land reforms, social forestry programmes, sharing of user rights
with the people, and education of foresters to deal with participatory processes.

It has been affirmed that JFM in India is a concept describing divergent experiences ranging
from real participation in decision-making to mere execution of Government officials‟ orders
(Kumar 2000). Often, forestry officials devise the rules for forest protection committees and,
generally, the partnership between Forest Departments and village communities is unequal as
most power is devoted to the former (Tewari 1996). Conflict between local groups over land
and tenure rights is another challenge in JFM, just as unsolved questions about the legal
status of customary rights in many cases make local forest management difficult in practice
(Buckles and Rusnak 1999). A significant learning from the JFM experience in India has
been evolved that participation of local communities in the regulation of forests has
culminated into effective forest protection. Another major lesson that has been learnt is that
sustainable preservation depends on the co-operative attitude of regional people and forestry
officials and, significantly, on the legal and institutional backing of the State.
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4.4

SWOT analysis of Participative Forest Management
WEAKNESSES
 lack of unity
forests‟ ecological services; water
catchment, rain attraction, fresh air,
 lack
of
transparency
among
place for leisure
stakeholders in resource sharing
leading to prejudices and uneven
feeling of empowerment through
distribution of benefits
formation of community groups –
 ignorance
“We can now make decisions and ask
questions”
 lack of commitment of members

STRENGHTS







capacity building has taken place in
many
disciplines

OPPORTUNITIES









Larger market for forest products
unique,endemic flora and fauna as
attraction
for
tourism
related
businesses
commercial use of medicinal plants
access to forest resources; seedlings,
resin, medicinal plants and butterfly
farms
Increment in food production due to
improved soil fertility
Commencement of research center
and employment opportunities



insufficient
knowledge
about
management techniques and legal
rights



income from forest products not
benefiting the forest itself or the
community in large



human-wildlife conflict unsolved



lack of funds



time consumption



HIV/AIDS
occurrence
implementation of plans

affects

THREATS
 unpredictable weather conditions


forest fire outbreaks



over supply on the butterfly market
sector engendering competition and
blockage



preservation actions can go wrong,
due to the lack of management
capacities thefts



“We are insufficiently equipped to
fully engage in forest conservation”
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4.5

How to make people’s participation more effective?

- Participation is no guarantee for success. The final outcome depends on additional factors
such as the institutional and legal backing provided by the State.
The people‟s participation is important to the objective of effective preservation and
regulation of wildlife and forests .This can be achieved in the following ways:-

1. Joint Forests Management

Through this, forest authorities and local communities together regulate the forests and share
accountability and user rights. Under JVM, the legal ownership of the government‟s forest
department and local village communities co-manages the forests and are entrusted to a share
in forests products. This increases people‟s share in preservation of forests resources. As they
depend directly on the forest produce for their livelihood, they would be interested in
conserving them so that they continue to reap benefits out of the forestresources. This
evolution has experienced a tremendous success in the field of forest management and
preservation ever since its inception in the 1990s.

2. Holding frequent meetings and exchange of information between the local
communities and the forests officials

This is important due to the following reasons:
i. To exchange information about the progress of forest preservation initiatives, and the
condition of forests resources.
ii. Report of any prohibited activities like smuggling, poaching and cutting of woods.
iii. Decimate information and make communities aware about new and improved techniques
for forest conservation.
iv. Briefing of future plans and initiatives.
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3. Encouragement for people to conserve the resources by providing incentives

Incentives must be given to people who achieve extra success in their preservation efforts.
They should be rewarded with money incentives or through permanent jobs for one or more
of their family members in the forest department, along with other suitable recognitions in
order to increase their enthusiasm and persuade others to do the same.

4.6

Summary

-Participation by local people is essential to any conservation effort.

Local people have for many years been considered by policy makers, academics and
development workers to be incapable of managing common property resources in a
sustainable manner. The community was considered helpless to deter the individual users
from deteriorating the resources by over-exploiting them.
The external constraints on people‟s participation in sustainable forest management can be
attributed to seven major factors: the State‟s authorities, centralized management
decision making, inappropriate attitudes towards local people and forest use, lack of trust
and healthy assurances, lack of understanding and dexterity to work with people, non-existent
or un-communicated incentives, and a lack of legal support.
The promotion of people‟s participation in forest management requires concerted efforts from
the government, non-governmental organizations, academic institutions, the business sector
and the people. In the short term, the State should build up incentives so that the people see
value and gain some profits from their participation. Limitations and constraints must be
amputated by recognizing and utilizing new concepts, including participatory approaches,
techniques and methods to manage forests. Fundamental necessities such as assurance of
livelihood should be provided by the State. In the long run, forestry reform is highly
recommended by way of revising goals and improving policies, laws and regulations, and
definitely revising institutions to implement the new policies.
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The evolution of parallel institutions to promote forest management to meet various
conditions and objectives of the community is recommended. Local people should be
encouraged to participate in the development of forest management agreements and forest
management plans so that villagers understand their roles and duties in conserving and
managing forests. Local participation is an important step to collect and analyze the
information leading to the betterment of forest management options that are suitable to their
needs. In this respect, participatory action research in community forest management is
strongly recommended as a practical tool to build and strengthen the working experience with
the community, then leading to the increased participation of local people.
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5.0 Learning Outcomes
After studying this unit, you shall be able to


Know what Environment means in the context of Economics



Learn about various international agreements on Environment &
Economics



Identify challenges to Sustainable Development



Evaluate the situation of various countries in respect of environment &
development



5.1

Analyze the strategy towards Sustainable Development

Introduction

Nothing exists in vacuum. Environment is the totality of what happens around us. It is
constituted by animate and inanimate, natural and artificial forces. The environment provides
conditions for growth, as well as for deterioration. By reacting constantly to the environment
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all creatures and all things affect it just as it affects them. Environment is a wider term than
Nature. While nature would include only elements like soil, water, plants, birds, animals and
people, environment includes man-made elements like buildings, townships, and
infrastructure and communication systems. In fact, the word environment is used in very
many ways. Business Environment refers to the competitive conditions among producers.
Galactic Environment refers to conditions between stars in the sky! Natural Environment
refers to all gifts of nature and “environmentalists‟ say that human beings must live in
harmony with the environment, and even protect it. The environment contains Renewable and
Non-renewable natural resources. Renewable natural resources (e.g., wood) more grow
naturally when used. Non-renewable natural resources (e.g., minerals like coal) do not. Both
are matters of concern in today‟s rapidly growing world.

5.2

Relationship between economic development and Environment

UN Concern in Stockholm 1972

With the intention of guiding the people of the world regarding the conservation and
enhancement of human resources, United Nations Conference was conducted on human
environment in 1972 at Stockholm. Among many other valuable principles, it proclaimed the
following three:

It is these three principles that developed into the present concern for Environment. The
Millennium Goals In 2000 there was the Millennium Summit of the United Nations at New
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York which included the goal (the 7th goal or target) : “ To ensure environmental
sustainability”. This was spelt out in terms of four separate targets:

India as, one of the 189 dignitaries at the Summit, also became committed to the goal.

5.3

Sustainable Development

5.3.1 Concept of Sustainable Development
The term `Sustainable Development‟ was first coined in 1980 by the International Union for
the Conservation of Nature, 1980, when together with the United Nations Environment
Programme and the World Wide Fund for Nature) , the IUCN collaborated with UNESCO to
publish a World Conservation Strategy . They became widely used after it was used by the
Brundtland Commission in its 1987 report “Our Common Future”. It defines the sustainable
development as: "development that fulfill the present needs without compromising the needs
of future generations." (Brundtland Commission (1987). Sustainable development means
development without undermining the sustainability of natural resources.If people exceed it,
the system breaks down. Excessive use combined with pollution of natural resources exhausts
the economy in the long run. Future generations find their inheritance is depleted. Economic
Development thus has to proceed in a judicious manner. It is not enough to have a high rate
of growth of GDP (PPP or not), or a high Literacy and Enrolment, or even high Life
Expectancy. Development has to be not only human but Sustainable. Sustainable Human
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Development is nothing but freedoms of people to make efforts in order to avoid the serious
problem of compromising for future generation.

5.3.2 Criticism of the Concept
To a few, the concept of Sustainable Development is essentially flawed because it “implies
the postponement rather than the elimination of doom” („The Dilemma of „Water Resources
Development‟, Ramaswamy R.Iyer. p 42 of Water Resources Sustainable Livelihoods and
Eco System Services Ed. Kanchan Chopra, CHHRao and R Sengupta). Tolstoy, Thoreau,
Gandhi ji and Rabindranath Tagore have experimented. Perhaps a return to the pristine
surroundings of primitive life can save the doom from falling. But that being a practical
absurdity, India has to go along the lines of Sustainable Development.

5.3.3 Challenges to Sustainable Development
Population
The rapid growth of population is a major challenge for the sustainable development.
Because it creates shortages of drinking water, arable land for food production, housing,
education and other infrastructural facilities.

Poverty and Inequality have a destructive effect on the ecosystems. They necessitate the
growth of food production the expense of nature and cause biodiversity loss.

The shortage of drinking water in many regions of the world is itself a threat to sustainable
development. The way it looks, by 2025, every second person will suffer from water
shortage.

Disease, Malnutrition and Lack of Medical Facilities is also an obstacle in sustainable
development. In many cases, deaths in developing countries are avoidable. In coming years
more attention and money should be directed to struggle against diseases. The imminent task
is to reduce the death rate by two-thirds among children under five years of age and the death
rate of young mothers by 75% by 2015.

47

Deforestation due to the development of agriculture and increase of urbabanization is a
massive problem before sustainable development. The expansion of agricultural sector is the
main reason for reduction of world‟s forests. In the coming years, the most important thing is
recovery and management of the forests.

The Rising Consumption of Energy and of Petrol is a further problem. This is emphasized by
the Kyoto Protocol (1997) to the UNFCCC , an international organization that provide
guidelines to industrialized countries to ensures reduction in emission of greenhouse gases.

5.3.4 A measure of Sustainable Development- the Ecological footprint
This is a measure of human demand on the Earth's ecosystem and accounts for bio-capacity.
For 2007, it was estimated that the ecological services used by humanity 1.5 times quickly as
Earth can renew them.

Source: www.iisd.org/sd

The United Nations Conference on Sustainable Development (UNCSD), or Earth Summit
2012, was the third international conference on sustainable development.
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According to data, in 2006 Cuba was the only nation in the world that met the World Wide
Fund for Nature's definition of sustainable development, with an ecological footprint of less
than 1.8 hectares per capita, i.e. 1.5 hectares, and a Human Development Index of over 0.8,
i.e. 0.855.

In 2007, the world-average ecological footprint was 2.7 gh/per person (18.0 billion in total).
With a world-average biocapacity of 1.8 gh/per person (12 billion in total), this results in
ecological deficit of 0.9 gh/per person (6 billion in total)

In 2007, the USA had an Economic Footprint of 8.00 gh/per person and a biocapacity of 3,87
gh/person such that the Ecological Deficit/Remainder came out to be (-) 4.13

Canada had an Economic Footprint of 7.01 gh/ per person and a biocapacity of 14.92
gh/person such that the Ecological Deficit/Remainder came out to be 7.91, a big plus!
In 2003 India‟s per person Ecological Footprint was 0.75 gh/per person biocapacity was
0.4global hectares, implying an ecobiological definition of (-) 3.5.By 2007 this deficit had
increased. In 2007 India had an Economic Footprint of 0.91 and a biocapacity of 0.51
gh/person, making the deficit (-).40.

The Republic of Congo in 2007 had an Ecological Footprint of 0.96 and a biocapacity per
person of 13.27, making the Ecological Deficit to be 12.31.

Data source: www.footprintnetwork.org/download.php?id=504

5.3.5 Strategy for Sustainable Development
India needs to evolve an effective strategy for Sustainable Development on the following
lines: ·


Judicious use of natural resources like trees and minerals, remembering the

needs of future generations.


All possible attempt to replenish Renewable resources (e.g., by planting trees)

·
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Minimize pollution of air, water etc



Using of Environmental friendly Sources of Energy, such as LPG and CNG

which are eco-friendly fuel can reduce the greenhouse gases from the earth. Delhi
Transport Corporation‟s initiative to CNG Buses in Delhi is the one such effort to
reduce CO2 and other harmful gases


Ensure strict control and watch with respect to environment hazards such as

happened in the Bhopal Gas Tragedy.


Revive ethnic Indian systems of irrigation and waterways.



Implement Integrated Rural Development Programmes can reduce the

pressure on urban areas and the associated pollution.


Focus on renewable sources of energy like the sun and the wind for energy

needs. Tropical countries like India can easily convert Sun light into solar energy and
electricity and so create an atmosphere for green development.


Stimulate organic farming and recycling wastes.



Sustainable development is a visionary approach towards the future. It will not

be brought about by merely policies. It requires the spreading of awareness of the
need to conserve the natural assets for inter-generational equity.

5.4

Summary


Environment is the totality of the animate and inanimate, natural and artificial
forces that exist around an economy.



Various international meetings have focused on the relationship of
Environment and Economic Development.



Two landmarks are Brundtland Commission in its 1987 and Millennium
Summit of the United Nations at New York in 2000.
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Sustainable Development means development that fulfill the present needs
without compromising the needs of future generations. It can be measured
with the help of ecological footprint ·



Sustainable Development has many challenges, e.g., depletion of natural
resources and pollution. Major efforts are required in order to restraint this
exploitation.
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