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FOREWORD

This report is one of a series on improving natural resource management in sub-Saharan
Africa completed for the U.S. Agency for International Development Bureau for Africa. Office
of Sustainable Development, Division of Product!.vc Sector Growth and the Environment. The
report focuses on current attempts to halt the degradation of African ecosystems and the
subsequent loss in biodiversity. In many African ecosystems, local residents are the main agents
of ecosystem change. Governments ar.d influential donor organizations have therefore come to
realize that the long-term integrity of ecosystems depends upon the support of rural communities
that live adjacent to them. However, the mechanisms for garnering such support are poorly
understood.

In this report, the authors develop a conceptual framework for identifying interventions
that can link the weII-being of rural communities and the conservation of biodiversity. The
framework characterizes the relevan1 components of household behavior and the specific ways
in which one can affect household behavior to promote oiodiversity conservation. Using the
framework, conservation project de~igners can identify very precise conceptual links between
proposed interventions and household decision-making.

This report is directed at analysts, policy makers, project designers. and decision makers
in USAID and in other interested governmental and nongovernmental organizations. The cost
of preparing and printing the report is estimated to be $7.000.

We believe that this report provides useful information for developing policies and
programs that promote both the conservation of biodiversity worldwide and the well-being of
people in developing countlies. We will assess its effectiveness by suliciting the views of
recipients, and will enclose an evaluation form with each mailing for that purpose.

~It~oWilliam Sugrue
Acting Director
Office of Environment and Natural Resources
USAID/GIENVIENR
Washington, i).C. 20523
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David Hales
Deputy Assistant Administrator
Center for the Environment
USAID/GIENV
Was.IoJngtvn, D.C. 20523
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PREFACE

This paper was developed by the Environmental and Natural Re.iources Policy and
Training (EPAT) Project, Winrock International Environmental Alliance, for the Africa Bureau
of the United States Agency for International Development (USAID). The paper provides
USAID employees and other concerned conservationists with a simple framework for evaluating
conservation strategies aimed at rural residents.

The conceptual framework and conclusions developed in this paper are based upon the
authors' past experiences, including a total of five years of field research activities in the eastern
rain forests of Madagascar. During July and August 1994, Paul Ferraro spent three weeks in
Madagascar as an EPAT consultam. in order to speak with individuals involved in biodiversity
conservation and to review written documents describing current initiatives in the field.

The paper greatly benefitted from comments from Doug Clark, Lisa Gaylord, Bob
Hanchett, John Kerr, Kristin Rowles, and Dan Turk. Special thanks to Robyn Goodkind who
graciously offered her skills and a significant amount of her time to greatly improve the
presentation of ideas in this paper. Any remaining errors or imprecisions are the sole
responsibility of the authors.
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EXECUTIVE SUMMARY

A small army of concerned individuals is working intensely to halt the demise of tropical
ecosystems. Although the problem of biodiversity loss in the tropics is well documented, the
solutions are still far from cenain. One of the key challenges in the search for solutions is
encouraging humans to behave in ways that promote conservation. The first step in this
challenge is to clearly identify the potential linkages between conservation strategies and the
necessary changes in human behavior.

These linkages can be best identified by more precisely conceptualizing human behavior
at the household level. While commonly held notions about the causes of biodiversity loss (e.g.,
poverty) are generally correct, these notions are far too vague to be useful in constructing
effective conservation strategies. A lack of precision in conceptualizing household behavior often
prevents conservationists from clearly demonstrating how their proposed interventions can affect
tlousehold behavior in the desired manner.

To help conservationists more precisely conceptualize household behavior, the authors
develop a framework that characterizes the way in which rural households use natural resources.
Although the framework is developed in the context of the eastern rain forests of Madagascar,
it is applicable to other regions of the world. The framework consists of three main components:
(1) a simple depiction of household decision-making which focuses on the principal components
of household behavior and which illustrates how external interventions can affect household
behavior; (2) a detailed characterization of the limited number of ways in which one can affect
household behavior to promote conservation; and (3) a review of additional considerations that
are implicit in (1) and (2) but which may not be readily apparent to the reader.

The framework considers that households try to maximize their well-being; their behavior
is guided by household preferences and constrained by available labor, capital, natural resources,
and knowledge, and by the socio-political environment. Broadly speaking, the framework
indicates that conservationists must encourage households to reduce the amount of labor, capital,
or natural resources that are allocated to activities that negatively impact the goals of a
conservation project. In general, there are five ways to promote the reallocation of these inputs
to activities that do not have negative impacts:

• Develop alternative, less destructive activities for labor (e.g., tourguiding), so that
investing labor in these activities is more profitable than investing it in activities that
negatively impact biodiversity;
• Develop alternative, less destructive uses of biological resources in their natural
state, so that conselVing biodiversity is more profitable than depleting it to nonrenewable
levels;
• Develop alternative, less destructive activities for household capital (e.g., new
investment opportu:lities for cash- incomekSG- that investing capital in these acti~ities is
more profitable than investing it in activities that negatively impact biodiversity;
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• Increase the amount of infonnation available to households so that they understand
better how they benefit from biodiversity conservation; and
• Promote household preferences for conserving biodiversity (e.g.. through
conservation education. or through goodwill between conservationists and residents).

When humans are the main threat. these five mechanisms are the only ways to protect
endangered ecosystems. The discussion of these mechanisms is extended in the text by exploring
in more detail the household-level impacts of imperfect markets. socio-cultural aspects of
production. government policy. relationships among production activities. and interactions among
households. An analysis of conservation strategies in terms of these mechanisms provides a
powerful tool for conservationists to design appropriate interventions.

The authors condui.:t such an analysis by using the framework LO briefly critique several
common strategies used by conservationists, including law enforcement, the augmentation of rural
household incomes. and the provision of alternative sources of livelihood. A case study is also
provided to demonstrate the way in which the framework can be used to critique and improve
conservation project interventions. The case study demonstrates that the framework can be used
to identify potential problems associated with outside interventions.

The text and the case study together demonstrate the difficulty of predicting how
households will respond to an intervention. The framework. combined with knowledge of local
conditions and dialogue with residents. can help conservationists reduce the number of potentially
successful interventions to a manageable size. With additional support from empirical techniques
described in Appendix D. conservationists can make a well-informed choice as to the best
interventions to try. For interventions that have ambiguous effects (e.g.• increasing household
income), project personnel can use the framework to isolate key aslW.cts of the interventions in
order to create incentive packages that reinforce the positive aspects of the interventions and
minimize the negative ones.

When examining potential interventions. conservation project personnel should focus on
two important questions: (1) Which interventions are feasible (i.e.• in terms of adoption. cost.
sustainability. etc.)? and (2) Which variables at the household and inter-household level will these
interventions affect? The following is a rule of thumb that all conservation projects should
consider: if you cannot identify a very p~se conceptual link between a proposed intervention
and household decision-making. do not proceed with the intervention. The use of the framework
developed in this paper can help project personnel identify the necessary conceptual links.

vi
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GLOSSARY

• Glossary words are introduced in the main text in bold ront.

Projet AAD: Projet Alternatives a la Destruction. A project in the southeastern forests of
Madagascar that focuses on increasing the benefits that residents can derive from the sustainable
use of biological resources.

Biodiversity: The diversity of biological resources at the genetic, species, and community level.
In the text, the term is used in a general way to account for differing situations and goals of each
conservation project.

Conceptual Framework: An organizing tool that highlights the principal relationships that need
to be considered in an analysis. Through the framework, one can communicate inforhlation about
what factors are relevant and how they interact. The framework is presented in sections II and
III.

Desirable Activities: Human activities that are perceived by conservation project personnel to
have no net negative impacts on the project's conservation goals. The term is deliberately left
subjective to account for differing situations and goals of each project.

Destructive Activities: Human activities that are perceived by conservation project personnel to
have net negative impacts on the project's conservation goals. Synonym for "undesirable
activities."

Discount Rate: A numerical way in which current and future costs can be compared. It is
generally considered to be the percentage premium that individuals are willing to accept for
substituting present consumption for larger consumption in the future.

Elastic: If the price of a good. increases (decreases) by 1 percent and the quantity demanded
decreases (increases) by more than 1 percent, demand is said to be elastic. Can also be used in
reference to the effect that changes in income have on demand.

Existence Value: The non-use economic benefit that individuals or households obtain from
knowing that a resource is being conserved.

Free-riding: Occurs in the context of nonexclusive goods (see definition below) where each
economic agent has an incentive to allow the other agents to purchase or provide the good. The
typical result is that the good is purchased or provided at a lower than optimal level.

Good: Something that is. consumed or used. A good may be material (e.g., fish) or nonmateriai
(e.g., leisure).

vii
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ICDP: Integrated Conservation and Development Project. A conservation project that includes
development activities oriented towards reducing the pressures that residents adjacent to the
protected area place on the ecosystems of the protected area and the peripheral zone. JCDPs
generally attempt to conserve entire ecosystems (habitat) as well as to maintain basic ecological
processes (e.g., hydrological cycles).

Inelastic: If the price of ~ good increases (decreases) by 1 percent and the quantity demanded
decll'.:ases (increases) by less than one percent, demand is said to be inelastic. The term can also
be used in reference to the eff~t that changes in income have on demand.

Inferior Good: A good for which demand decreases with an increase in income.

Marginal Product: The ratio of the increase in output to a marginal increase in input.

Marginal Rate of Substitution: A measure of the rate at which the consumer is willing to
substitute one good for another.

Marginal Revenue Product: The effect that a marginal increase in an input has on revenue.

Marginal Utility of Income: A ratio of the increase in utility (see definition below) to a marginal
increase in income. Indicates the value of an additional unit of income to the household.

Marginal Value Product: Price of the input times the marginal product of the input Synonym
for Marginal Revenue Product in a competitive environment. In a noncompetitive environment,
the Marginal Revenue Product will be less than Marginal Value Product.

Net Benefits: The difference between the value of outputs and the value of inputs. A negative
net benefit indicates that costs are higher than benefits.

Nondestructive activities: Antonym for "destructive activities" and "undesirable activities."

Nonexclusive Good: A good for which it is difficult or impossible to exclude nonpayers from
using the good. For example, if one charges potential buyers of national defense a price, there
is no practical way of excluding nonpayers from consuming the protection provided by national
defense forces.

Normal Good: A good for which demand increases with an increase in in(':ome.

Open ACCE'-sS Property Rights System: A property rights system characterized by the absence of
clear and secure rights to flows of benefits from particular natural resources. Open access
systems typically result in over-exploitation of the resources lacking ownership.

Opportunity Costs: Opportunity costs represent the foregone benefits associated with using a
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resource in one activity rather than in alternative activities. For example. the opponunity cost
associated with using labor to do slash-and-burn agriculture is the value of the return to the labor
in the most profitable alternative activity during the same period (e.g., rice paddy production).

Optimal: The most preferred allocation of household resources given huusehold preferences and
constraints.

Peripheral Zone: The region immediately adjacent to the protected area. The exact area and role
of the peripheral zone is delimited by the decision-makers.

Production Function: An equation that shows the maximum amount of output that can be
pmduced by a set of inputs, given the existing technology.

Protected Area: Any legally classified geographic area am.ong whose objectives is the
conservation of biodiversity or the maintenance of ecological pwcesses.

Rents (economic): The payments to a factor of production that arl~ in excess of the minimum
payment necessary to have the factor supplied (i.e.. the excess of price over the cost of
production).

Swidden Cultivation: An agticultural system in which a farmer cuts and bums forest biomass,
plants crops for one to three years (longer ior perennials), and then allows the land to remain
fallow until the farmer deems it appropriate to clear it again. Also called slash-and-burn
agriculture.

Tayy: The swidden cultivation system used by residents in the eastern forests of Madagascar.
The system varies slightly by region.

Undesirable Activities: Antonym for "desirable activities." Synonym for "destructive activities."

USAID: United States Agency for International Development.

Utility: Theoretical approximation of household welfare or well-being. The utility of an
individual is typically represented as a function of the individual's preferences for material and
nonmaterial goods. It may not equate with household well-being in reality, but it is assumed that
the two are positively correlated.

ix
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a. Goals

b. Motivation

I. INTRODUCTION1
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1 Words found in the glossary are introduced into the text in bold font.

To achieve our goal. we develop a conceptual framework that characterizes the way in
which households use natural resources in the eastern rain forests of Madagascar. The framework
consists of three main components: (1) a simple depiction of household decision-making which
focuses on the principal components of household behavior and which illustrates how exogenous
interventions can affect household behavior; (2) a detailed characterization of the limited number
of ways in which one can affect household behavior to promote conservation; and (3) a review
of additional considerations that are implicit in (1) and (2) but which may not be readily apparent
to the reader.

This paper focuses on biodiversity conservation through the use of integrated conservation
and development projects (ICDPs) in the eastern rain forests of Madagascar. However. the ideas
developed in this paper are applicable to other regions of Madagascar and to other tropical
countries where conservation is the objective and rural households are the principal target group.

The need to create economic systems that are compatible with the conservation of global
biodiversity has been the subject of hundreds of books and articles during the last ten years.
Although the problems are well documented. the potential solutions are still far from cenain. We
hope to demonstrate that a more precise conceptualization of human behavior can clearly indicate
the potential linkages between conservation stra.tegies and requisite'. changes in human behavior.

In many tropical ecosystems. local residents are the main agents of ecosystem change.
In recent years. governments and influential donor organizations have come to realize that the
long-term integrity of ecosystems depends upon the support of rural communities that live
adjacent to them (Anderson and Grove. 1987; Kiss. 1990; West and Brechin, 1991; Wells and
Brandon. 1990; Ryan. 1992).

This paper is not a how-to manual. Given the diversity of regions and conservation
objectives. we do not believe such a manual can be written. The purpose of the paper is to
present a framework with which the reader can ask the imponant questions and focus his or her
attention on the relevant variables. By asking the imponant questions and avoiding vague
characterizations of the task at hand. conservationists will have a greater chance of designing
strategies that will promote the conservation of biological resources.



c. Background

Finally, a strong conceptual framework is also critical for choosing appropriate indicators
for lCDP monitoring and evaluation programs. Indicators must be chosen based upon the
hypotheses to be tested. More precise hypotheses result in the development of more useful
indicators.

Moreover, hypothesis testing typically only demonstrates correlations. Thus even if one
finds that the null hypothesis can be rejected, a strong conceptual framework that describes the
way in which ICOP interventions interact with household behavior is critical to examine issues
of causality and to reformulate hypotheses.

epatld.o.l4-2
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Madagascar provides a useful context in which to examine how outside interventions may
or may not affect household behavior to promote conservation. The country is a high priority
for global biodiversity protection (McNeely et aI., 1990), it has experienced high rates of
deforestation and biodiversity depletion (Green and Sussman, 1990), and i~ has completed an
ambitious National Environmental Action Plan in which a critical component is to increase the
number of protected areas and promote socio-economic development activities in the peripheral
zones (World Bank et al., 1988).

Conservationists are increasingly promoting ICOPs as a means through which local
conservation suppon can be generated (\\'ells and Brandon, 1990; Brown and Wyckoff-Baird,
1992). However, after reviewing 23 ICDPs, Wells and Brandon (1990) have: concluded that the
linkages between social and economic development for local residents and the needed behavioral
responses to reduce pressures on biological resources are not well establinhed. In large pan, the
inability to establish these linkages results from a lack of understanding of how households
interact with natural resources and how exactly one can affect household behavior in the desired
manner.

Given that defmitive solutions to reducing pressures on Malagasy biodiversity have not
yet been identified, the USAID mission in Madagascar has framed its ICOP program in terms
of "hypothesis testing." We support the mission's approach, but wish to emphasize one point:
developing good hypotheses is just as important as testing them. The generation of good
hypotheses must come from solid field observations and theory. The conceptual framework in
this paper provides the theory and Appendix 0 reviews methods for making field observations.

We focus our analysis on small farmer households in the eastern rain forests of
Madagascar for two reasons: (1) species diversity in Madagascar is concentrated primarily in the
eastern rain forests (Koechlin et a1., 1974; Rakotozafy et al., 1987); and (2) in eastern
Madagascar, small fa-rmer households are the primary agents ofecosystem change and effectively
control most of the resource use decisions (Ferraro, 1994; Kramer et al., 1994; Larson, 1994;
World Bank et al., 1988).



Deforestation through swidden cr.lltivation, or liIvy. is widely believed to be the primary
pr!/)ximate cause of biological resource depletion in eastern Madagascar. The harvesting of
cenain forest products is also considered to be an important factor in some areas. A brief
description of natural resource use in eastern Madagascar is provided in Appendix B.

Readers may want to scan the glossary for unfamiliar terms before beginning the next
section. All readers should note the way in which we use the following terms: desirable
activities, undesirable activities. destructive activities. n(\r.destructive activities, and
biodiversity.

ICDPs in this paper are defined as conservation projects that include development
activities oriented towards reducing the human pressures on the ecosystems of protected areas
and their peripheral zones. ICDPs attempt to conserve entire ecosystems (habitat) as well as
to maintain basic ecological processes (e.~.• hydrological cycles). Moreover. an ICDP approach
is based on the assumption that it is possible to increase resident well-being and generate local
support for habitat conservation simultaneously.

Many ICDPs in Madagascar focus their interventions on the introduction of new economic
activities or the modification of current activities. With mspect to these introductions and
mJdifications. there are two principal issues: (I) Will the introrluced or modified activities be
adopted? and (2) Will they help conservation? This paper is mainly concerned with the latter
issue. The first issue is just as important and overlaps with the second; an activity cannCll result
in an anticipated linkage if it is not adopted by residents. Several of the empirical techniques
discussed in Appendix D consider the issues of adoption and linkages simultaneously. However.
because of space considerations in Volume I, we will gene~'ally assume that an activity would not
be proposed unless it has a good chance of being adopted by residents.

II. PRINCIPAL COMPONENTS OF HOUSEHOLD DEHAVIOR

a. Current Conce.ptualizations of Household Behavior

By reading ICDP documents and results from past research activities and by conversing
with ICDP personnel (Appendix C). we attempted to ascertain the ways in which many ICDPs
tend to characterize household behavior in the eastern rain forests. In particular, we hoped to
elucidate how people viewed the incentive structure underlying the way in which residents
currently use natural resources.

The degree to which ICDP documents and personnel aniculated the linkages between the
resident population's behavior and ICDP interventions varied greatly, but was in general low.
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b. Principal Components of Househrr1d Behavior

To define explicitly how households behave, one must identify the relevant factors and
the way in which they interact. After identifying the pJincipal components of household
behavior, one can then critique proposed ICDP interventions by examining how they can affect
household behavior.

Although the descriptions varied in their complexity, resident behavior was typically described
as resulting from factors such as "poveny," "subsisteilce food production," "lack of alternative
economic activities," "lack of substitutes," "lack of control over management of resources," "lack
of motivation," or "attachment to ancestral traditions."

epatld.o.l4-2
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While such factors do influence household behavior to varying degrees, they are far too
vague to be useful in constructing ICOP strategies. The use of vague descriptions to characterize
household behavior typically results in the development of equally vague strategies. such as
"increasing incomes," "providing alternative economic activities," and "increasing local control
over resources." Given these strategies. ICOPs propose specific interventions: e.g., agroforestry,
land titling, credit markets, natural forest management, reforestation, ete.. Rarely do they explain
how these specific interventions affect household behavior in the desired way. Many ICDPs tend
simply to hypothesize that a link exists, and then go on to test this hypothesis. This is a very
slow and expensive way to develop ICOP interventions. It can be considerably improved by
attempting to define explicitly how households behave.

The primary assumption underlying our representation of household behavior is that
households attempt to maxim~'re their well-being, or utility. The maximization of household
utility is guided by household preferences and constrained by available land, labor, capital, and
knowledge and by the socio-political environment. In sum, we assume that households do the
best that they can given the resources at their disposal.

In order to highlight the principal components of household behavior in the eastern forests
of Madagascar, we have simplified the complexity of household behavior in a way that captures
the essence of the decision process without neglecting important components. For readers who
have some background in economics, we provide a more detailed mathematical rep~sentation

of household behavior in Appendix A.

Thus for any production cycle, an individual household is assumed to maximize its utility.
The household assesses its utility by the way in which it prioritizes its material and nonmaterial
preferences. These preferences include goods that the household purchases through markets,
goods that the household produces on agricultural land, goods that the household collects in and
aroul'!d the protected area, as well as leisure 1l1.1d other nonmaterial goods like spiritual ceremonies
(~e Equation 1 in Box 1).



The household maximizes its utility subject to a cash income constraint. Thus the
household can purchase no more goods and inputs than it can buy with its income from loans
or the sales of its produced goods, assets. or labor. It may also be able to lend or borrow go'·s
and labor. The goods, including non-ma~rial ones. that th~ household consumes and sell~ 1.o.d
the inputs it uses all have value. Thes~ values and the productivity of inputs in different
activities detennine how the household behaves.

No simple framework can capture all of the imporiant factors and relationships of resident
behavior iii- each specifIC regiOsi of·tbe eastern forests. Therefore we h~ve aOO included a case
study (Volume n) that demonstrates the ways in which the framework can be applied to a

Finally, the household maximizes its utility subject to a constraint on its available time
(i.e., labor). The household allocates its available time to productive activities and to leisure and
cultural activities. Thus if the household wishes to engage in a new activity it must either reduce
the labor it allocates to one of its current activities or it must hire labor.

We have represented household behavior in general tenns, and have not specifically
tailored our depiction to a single region within the eastern forests. In the design of particular
interventions for a region, our brief depiction is not a replacement for knowledge of local
conditions and the external forces that affect them. However, before designing specific
interventions, it is extremely beneficial to have a good idea of the general attributes of a
successful intervention and of the means with which to critique panicular interventions. The
conceptual framework that is presented in Volume I can fulftll both of these roles.
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The inputs depicted in Box I (i.e.• capital. labor, fo~st, land) are not homogenous goods.
There are many components to these \'Jriables and the composition of these components may
vary across households. For example, "land" inputs may vary according to soil fertility, surface
biomass, and location. We will demonstrate later in section n why it is important to recognize
that inputs are heterogeneous. We also assume that, over the relevant range of possible changes
in household behavior, the addition of more labor, capital or natural resources can never decrease
output.

The household also maximizes its utility subject to constraints on production. Based on
its knowledge. the household combines labor, capital, and natural resources (inputs) to produce
outputs. The outputs are either consumed by the household or sold. The quantitative
relationships between inputs and outputs are represented in Box I as "production functions" or
"production constraints" (Equations 2-5). In Box 1, we have separated household agricultural
activities and forest collection activities into different production functions so that the reader can
consider clearly and simply the relevant economic activities that will have an impact on
conservation goals (i.e., undesirable versus desirable activities). In many cases, as is discussed
later, ICDP personnel may find it useful to differentiate further among the different types of
potential .:eonomic activities and their components.



and Subject to the Following Production Constraints:

(1) Maximize Utility = u(Material Goods + Nonmaterial Goods)

SUbject to A Cash Income Constraint and a Household Time Constraint
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(5) Protected Area Forest Products = p(Labor + Capital + Protected Ama
Forest)

ID. AFFECTING HOUSEHOLD BERAVIOR

(4) Crops Produced on Newly Cleared Land in Protected Area =
c(Labor + Capital + Protected Area Forest)

(3) Crops Produced on Newly Cleared Land in Peripheral Zone =
b(Labor + Capital + Peripheral Zone Forest)

.!!!!!!: u. a. b, c, s, and p indicate that the left hand side of the equations are functions of the
variables in parentheses.

(2) Crops Produced on Previously-Cleared Land = a(Labor + Capital + Previously
Cleared Land)

BOX 1 • Principal Components of Household Behavior

(4) Peripheral ZOne Forest Products = s(Labor + Capital + Peripheral Zone
Forest)

specific case.

Given the way in which we have conceptualized household behavior, what can one do to
promote the conservation of biodiversity? Broadly speaking, one wants to encourage households

The sole purpose of our simple depiction of household behavior is to illustrate clearly that
households are trying to maximize their well-being. They have preferences, and they have inputs
and knowledge with which to produce goods and services. By clearly conceptualizing the
principal components of household behavior, we can now move on to the second part of the
framework and examine the ways in which one can affect household behavior to promote
conservation.

3. Introduction
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to reduce the amount of labor, capital, or natural resources that they allocate to tavy (Le.,
Equations 2 and 3 in Box 1) and to the destructive collection of forest products (i.e., certain
aspects of Equations 4 and S, but not necessarily all of them). It is preferable that residents
reallocate these inputs to on- or off-farm activities that do not deplete biodiversity to undesirable
levels.

In general, there are only five ways in which one can promote these reallocations:

• Develop alternative, less destructive activities for labor, so that investing
labor in these activities is more profitable than investing it in activities that
negatively impact biodiversity (i.e., compete for the labor currently allocated to
destructive activities);
• Develop alternative, less destructive uses of biological resources in their
natural state, so that conserving biodiversity is more profitable than depleting it
to nonrenewable levels (i.e.. compete for the biodiversity currently being depleted
to nonrenewable levels);
• Develop alternativ~, less destructive activities for household capital, so that
investing capital in these activities is more profitable than investing it in activities
that negatively impact biodiversity (i.e., compete for the capital currently allocated
to destructive activities);
• Increase the amount of information available to households so that they
understand better how they benefit from biodiversity conservation; and
• Promote household preferences for conserving biodiversity.

Since capital is not an imponant input to economic activities in eastern Madagascar, we choose
to focus on the other four mechanisms above. Many of the ideas discussed in section III.b on
competition for labor apply equally to competition for capital. Moreover, we will address
competition for capital in the case study.

We should also reiterate that we are essentially focusing on the aspects of household
behavior that affect the linkages between possible JCDP interventions and conservation
objectives. We are not specifically examining those aspects, such as risk-aversion. that may
affect whether or not a household will adopt an JCDP intervention.

When humans are the main threat, the five mechanisms listed above are the only ways
to protect endangered ecosystems. An analysis of conservation strategies in terms of these
mechanisms provides a powerful tool with which conservationists can trace the potential linkages
between proposed interventions and conservation objectives.

b. Competing For Labor

Many of the ICDPs in Madagascar implicitly compete for the labor currently allocated
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to destructive activities by attempt;,~lg to increase the opportunity cost of investing labor in
destructive activities. By making production on current lands more profitable or by introducing
new economic activities that do not depend upon the destructive use of biodiversity. ICDP
personnel hope that residents will reallocate labor away from destructive activities and towards
nondestructive activities. This belief is based upon the well-known results of producer theory
that illustrate that a household will allocate labor to activities to a point at which a reallocation
of labor will make it no better off (i.e.• marginal value product of each activity is equated).
Thus if a household is at this optimal point and it is suddenly faced with a new production
technology that makes one production activity more profitable, theory indicates that the household
should reallocate some or all of its total labor from the other activities to the more profitable
activity.

An ICDP can draw labor away from destructive activities in several ways. First. it can
help make labor more productive in activities that do not substantially deplete biodiversity.
Labor productivity in such activities can be increased in a number of ways: by introducing new
labor techniques or complements to labor (e.g.• affordable fenilizer); by introducing entirely new
production activities in which it would be more profitable for residents to invest some of their
labor; and by improving markets and infrastructure and thereby make the output from desirable
activities more valuable relative to the output of undesirable activities.

Second. an IeDP can reduce household discount rates by improving access to
competitive credit markets or by increasing income. A reduction in household discount rates
makes it more profitable for a household to invest its labor in activities that produce benefits
farther into the future, as do many conservation-friendly activities. Of course, a reduction in the
discount rate or an increase in labor productivity may not have the desired effect if households
do not have secure rights to reap the benefits of their labor investments.

Third, an ICDP can encourage an increase in the demand for leisure by increasing
household incomes (see section IV.c). Fourth, an ICDP can improve education services in the
region. More educated residents can take advantage of other employment opponunities. including
those found in urban areas away from the threatened biodiversity. Finally. an ICDP can use
force to prevent households from engaging in certain activities. Enforcement essentially makes
investing labor in alternative activities more profitable relative to investing labor in the repressed
activities. Because of its special characteristics, enforcement is treated separately in section IV.e.

Examples of successful competition for labor can be found throughout the world. People
in many countries do J!Q! deplete biodiversity to undesirable levels because their labor is more
pro..itably invested in other activities. In southeast Madagascar, farmers Ot: the western side of
the Ranomafana National Park did very little tavy in the past because their labor was more
profltablyiavested in wetric~ production. In recent years, a number of crumges inta'le area have
reduced the profitability of wet rice production and thus households have begun to reallocate
labor to tavy (see the case study, section Ila).

8
epatld.o.14-2
June 8. 1995



Although examples of successful competition for labor exist. a closer look at section II's
depiction of household behavior and its assumptions illustrates that funher consideration of the
labor competition approach is warranted. When attempting to encourage residents to reallocate
labor away from undesirable activities towards desirable ones. one must answer two imponant
questions: (1) For which labor exactly am [ competing? and (2) Will my intervention absorb
this labor"

As we wrote earlier. labor is properly conceived as a heterogeneous input. Residents of
eastern Madagascar engage in a wide variety of activities throughout the year. each with its own
pattern of intense periods of activity and slack periods of activity. Some activities are quite
flexible in the~r timing and others are more rigid. Some activities are restricted by socia-cultural
nonns to one sex or age group, and not all individuals in a household have the same labor
productivity in all activities. Moreover. at certain times of the year. residents are underemployed
or engage in activities that generate net benefits close to zero.

These attributes of household labor, as well as the existence of a labor market, make a
strategy based on labor competition more difficult. Simply because activity A produces higher
returns to labor (all other returns being equal) than activity B does not mean residents will reduce
their allocation of labor to activity B. For example, in order to reduce tavy. one introduces a
very profitable off·farm activity that demands labor in late December, January. and July. This
activity will not compete very strongly for tavy labor because residents do not allocate labor to
tavy during these months.

The case study offers another example where ICDP personnel are introducing new wet
rice planting techniques that can increase production. Because labor investment in wet rice is
more profitable using the new techniques. [CDP personnel hope that households will reduce the
labor allocated to tavy in order to invest more labor in rice paddy production. However. in wet
rice cultivation. women are expected to plant the rice. The new planting techniques will be
implemented by women during the period when men are cutting tavy fields or engaged in other
activities. Women typically are not involved in undesirable activities during this period. Thus
the intervention docs not compete strOngly for the labor allocated to undesirable activities (see
section n.a of the case study for a more detailed analysis).

Moreover, it is often erroneously assumed that destructive activities are among the least
profitable of the currently known activities. Thus, the logic goes. if a new profitable activity is
introduced or a traditional one modified, labor will be reallocated away from the undesirable
activities. However, in many cases, the destructive activities are among the most profitable (e.g.•
tavy). Thus if a new activity is introduced. residents may first allocate labor away from desirable
activities (e.g.• irrigated rice) rather than from destructive activities.

In addition to facing several obstacles, a labor competition strategy may also result in
unintended. undesirable consequences. For example. many ICDPs are focusing on reducing the
constraints to agricultural production through the introduction of labor-saving technology. By
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making desirable activities easier to do, ICDP personnel hope to encourage residents to do these
activities on a larger scale. However, an imponant question that must be asked when introducing
labor-saving technologies is: "If this technology frees up household labor, to which activities will
the household allocate the newly available labor?"

For example, an ICDP may introduce a new technique to reduce weeding time in wet rice
production (see case study, section n.a). The use of this technique is expected to increase the
net returns to rice paddies ~d create household incentives for expanding rice paddy production.
But a household may not necessarily fmd it profitable to invest the labor saved or additional
labor from other activities into rice paddy production. For example, it may be more profitable
to take the labor saved and invest it in hunting, since the marginal benefits gained from those
additional units of labor may be higher in hunting than in wet rice production.

Therefore, to compete effectively for labor, ICDP personnel must have exceptionally good
knowledge of the following: the labor calendar, the possible ways in which households can alter
this calendar, the sex- and age-specific aspects of labor allocation, and, of all the activities
practiced during a period, those activities that are the least profitable and those that are the most
profitable in terms of labor investment.

The ultimate goal of an ICDP intervention should be to make labor investment in the
desirable economic activities and labor investment in the undesirable ones mutually exclusive.
In other words, households must be faced with a choice - they can either invest labor in the
desirable activities and earn $X, or they can invest labor in the undesirable activities and earn
$Y. They cannot do both activities. If SX > SY, they will reduce the level of their activities that
threaten biodiversity conservation.

One does not have to compete with all of the labor currently allocated to an undesirable
activity, but rather just enough of the labor to make the activity impossible. For example, one
can create a very profitable alternative activity during the months in which residents need to be
cutting forest for tavy. In order to adopt this new activity residents may have to substantially
reduce their tavy activities, even though the new activity cannot compete with the labor allocated
to planting, weeding, and harvesting tavy fields. If residents cannot cut the forest, they are
unable to engage in tavy.

However, it is also possible that a new desirable activity can compete successfully for the
labor of an undesirable activity, but not in a way that reduces the environmental impacts of the
undesirable activity. For example, the introduction of a new activity may induce the household
to reduce the amount of labor it allocates to weeding tavy fields. However, instead of reducing
the land surface allocated to tavy, the household may choose simply to incur lower yields on its
tavyfieids; i.e., the household still clears the same amount of land each year. Flow chan 1 in
section DIJ is provided to help ICDP participants evaluate their labor competition strategies.
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c. Competing for Threatened Biodiversit):

To compete for threatened biodiversity. ICOPs must introduce alternative uses of
threatened biological resources (Le., components of Foreslrp and Foresta. in section II.b). These
uses must make conserving biodiversity more profitable than depleting it to nonrenew~)le levels.

ICOPs can compete for threatened biodiversity in several ways. They can increase the
net benefits derived from the use of biodiversity by transferring new technologies, or by
improving markets. prices, or infrastructure. They can actively aid the discovery of currently
unexploited, but potentially valuable biological resources. They can also facilitate the
participation of the resident population in the benefits to be derived from tourism or other non
consumptive uses (e.g., biodiversity prospecting). All of these initiatives help to increase the
benefits derived from the nondestructive use of biodiversity. A good example of successful
competition for threatened biodiversity is Zimbabwe's CAMPFIRE program. The program helps
residents protect and manage big game for which wealthy outsiders pay large sums of money to
hunt (Murphree, 1993; Zimbabwe Trust, 1990).

If households are discouraged from deforesting or over- collecting, the opportunity cost
of labor decreases and, if conservation-friendly alternatives exist, households may allocate more
labor to them. If obtaining higher benefits from the nondestructive use of biological resources
also demands labor (e.g., thinning and enriching forest parcels), competition for threatened
biodiversity may also have a labor competition component

Furthermore, since rain forest species are part of larger interconnected ecosystems.
increasing the incentives to conserve one species may simultaneously facilitate the conservation
of many more species that depend on or are associated with the one species. Increasing the net
benefits from biodiversity in uses that promote conservation can be an especially effective
strategy in the peripheral zone where the costs of using law enforcement may be high compared
to the benefits.

The motivation for the biodiversity competition strategy often comes from the assumption
that if households receive benefits from biological resources, they will be motivated to conserve
them, rather than destroy them: However, the fact that households currently receive benefits from
biological resources, yet are not conserving them, demonstrates that the reality is not so simple.
Similarly, simply increasing the value of a biological resource will not necessarily increase a
household's incentive to conserve it

epalld.o.I4-2
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For this strategy to work, a number of conditions must be present. First, households must
have secure rights to the benefits that result from a decrease in undesirable activities. In the
absence of secure rights to benefits, an increase in the vatue ofbioIogicaI resources may have
unintended negative consequences. If residents are unsure about obtaining future benefits, they
will have an incentive to harvest at a rapid rate until all economic rents are dissipated.
Depending on the species, a rapid rate of harvest could exacerbate the already threatened status
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of a species. For example, suppose timber values increase in the presence of functioning
markets, but residents lack secure rights to the future benefits of timber sales. Rather than
viewing the trees as a source of future benefits, residents may view tree sales as a means to
decrease the current cost of clearing forest. A decrease in the cost of clearing increases the
incentive to deforest.

In many cases. current government and traditional local propeny rights systems do not
recognize a household's exclusive right to the benefits that it could expect from the management
of certain biological resources. In other cases, mixed property rights systems will give a
household rights over a resource (e.g.• an animal), but not the right to protect the associated
resources on which that resource may depend (e.g.• habitat).

In the ab~ence of coordinated efforts among households, the ecological features of the
resources in question may also prevent a single household from having secure rights to the
henefits a.ssociated with conservation. For example. a species of animal with a large home range
may roam over many households' property. Cooperation among different households would be
imponant to establish secure rights over the species (for another example, see section ll.r of the
case sludy).

Cooperation among households will also be important for activities that require large areas
of habitat in order to be profitable (e.g., tourism). Without the appropriate coordination among
households. incentives for free-riding behavior will impede the successful implementation of an
intervention that competes for threatened biodiversity (for examples, see sections lI.b, c and e
of the case study).

Thus efforts aimed at institutional d~sign and at the allocation of propeny rights may be
imponant aspects of ICDP interventions oriented towards competing for currently threatened
biodiversity. Property rights can be allocated through government or traditional community
institutions. but the formal legal system of the country must recognize these rights.

When encouraging the extractive use of biodiversity. the issue of renewability also
becomes imponant. In many cases, the most economically profitable rate of extraction is not a
biologically sustainable one. As numerous authors have shown, poor rural residents have high
discount rates. High discount rates tend to increase the probability that households will deplete
a resource to nonrenewable levels. Thus rather than improve conservation. an increase in the
value of biological resources could simply open the door to accelerated degradation. Such a
possibility is more likely in consumptive uses of biodiversity (e.g., animal collection) than
nonconsumptive uses (e.g., tourism). Funhermore, as will be discussed in section m.e.ii, when
an ICDP increases the value of the legal use of biological resources, it often simultaneously
increases the value of the ilfegaI use of the same resources.

In many areas, the amount of biological resources available to households is not a limiting
constraint to utility maximization. Thus in the shon-term, residents may be able to
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simultaneously engage in destructive activities and in activities that derive benefits from using
biodiversity in a sustainable way. However, as resources become more scarce, the household will
have to make a choice and may find that the destructive activity is more profitable. Thus ICDP
personnel should not confuse adoption of an activity that derives benefits from the sustainable
use of biodiversity with an incentive to conserve that biodiversity in the presence of r~~source

scarcity (for an example, see section DI.b of the case study).

Thus lllthough the promotion of direct competition for threatened biodiversity is
theoretically an excellent strategy, it is difficult to implement and, if based on the consumptive
use of biodiversity, could potentially open a Pandora's box of unintended negative
cOllsequences.2 However, when this approach is applied correctly, it is one of the most
desirable, sl!1ce it automatically ensures that the ICDP intervention and nonrenewable biodiversity
depletion are mutually exclusive. Moreover, the support for protecting the resources comes from
the communities themselves, rather than an ext~mal police force. Flow chart 2 in section ill.r
is provided to help ICDP participants evEJuate their efforts to compete for threatened biodiversity.

d. Changing Preferences and Increasing Information

The final ways in which an JCDP can affect household behavior to promote conservation
are (1) by altering residents' p~ferences (i.e., variables in the utility function) and (2) by offering
the household infonnation that it previously did not have but which may encourage it to allocate
more resources to conservation. We examine these two approaches together since the instruments
by which ar. ~1)P can effect them are similar: conservation education and the promotion of
goodwill.

Ideally conservationists would like households to prefer that biodiversity or natural
ecosystems exist, whether or not households actually use them. Many proponents of conservation
education are attempting to create such a preference by demonstrating to households the reasons
why they should want to conserve biodiversity for its own sake (e.g., it is pan of national and
local patrimony, it is found no where else on earth, etc.).

Conservation education proponents are also using education to offer households additional
information that demonstrates the links between household well-being and the conservation of
biodiversity. These links are typically demonstrated by illustrating the connections between
conservation and the production activities of residents; e.g., the connection between forested
watersheds and a regular supply of irrigation water to rice paddies. In effect, providing residents

2 The number of residents wbo can participa;e in the desirable commercial use of biodiversity is also an
importaDt issue related to this strategy. Some authors are steptical that the overall market potential is large enougb
to induce serious improvcmentsin global biodiversity PlottetiUIi (e.g., Reid et ai., 1993). Moreover, the dtsa1bution
of tbese benefits is also a key factor affecting the Hnkage between the benefits and bousebold incentives to protect
biodiversity (see Ferraro and RamandimbisoD, 1994).
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access to this infonnation increases the opportunity costs of degradation and portrays
conservation an "input" to production. However, as is well known, the costs of ecosystem
degradation are often difficult to visualize and, like the costs from pollution, often do not affect
the decisions of individual hou!;eholds.

Differing perceptioJi~ h~tween residents and nonresidents on the value of biodiversity and
the approaches to conserve it, may :also present substantial obstacles to effective conservation
education. The effects that differing perceptions can have on conservation education efforts are
illustrated in section m.b ot' the case study.)

The promotion of goodwill refers to ICDP efforts to create incentives for conservation
based upon the relationship between ICOP personnel and the resident population. In general, to
promote goodwill, ICOP personnel demonstrate their own desire for conservation and work to
meet residents' development aspirations. By successfully enhancing resident well-being and
establishing an amiable rapport with residents, ICDP personnel hope that residents will respect
the project's conservation objectives because of the good relationship that has been established.
Promoting goodwill is effectively an attempt to add a variable to the household utility function
such that the household will feel bad if it depletes biodiversity because it is going against the
wishes of ICDP personnel. ICDP personnel may be able to increase their chances of adding this
variable by introducing mutually agreed upon written contracts between the resident population
and the ICDP. Note that generating goodwill is different from attempts by ICDP personnd to
offer households material benefits into the future as an incentive to conserve biodiversity; this
latter link is discussed in section IV.d.

Even if an ICDP was able to change household preferences or increase the amount of pro
conservation information available to the household, there are two reasons why households may
not change their behavior. First, although a household desires conservation, it may believe that
its neighbors will show the necessary restraint to promote conservation so that it will not need
to (i.e.• the household is a free-rider). Second, a household could desire conservation, but it may
believe that the opportunity costs of conservation are too high (i.e., conservation is only one of
many household objectives and the household must choose among alternative opponunities).
Aow chan 3 in section In.r is provided to help ICDP panicipants evaluate their efforts to change
preferences or increase information at the household level.

e. Other Important Considerations

In sections n.b and m.a-d, we present the first two components of the framework: (1) a
simple depiction of household behavior that highlights the principal components of household

) For a good, concise discussion of the relationship between knowledge, attitudes and behavior see Byers (1995).
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i. Active versus Passive Conservation

4 Utility may decrease, but Ihe household does not have the information that makes it aware of the link.

decision-making, and (2) a discussion of the ways in which one can affect household behavior
to promote conservation. We now move to the third component of the framework, a review of
additional considerations that are implicit in the first two components but which may not be
readily apparent to the reader.

epatld.o.14-2
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Proponents of integrating conservation and development typically promote the idea that,
in order to be successful, conservation must be in the interest of resident populations (lVeN.
1980; McNeely, 1988). However, "conservation" is not a homogenous concept. In analyzing the
ways in which ICDP interventions can affect household behavior to promote conservation, we
flOd it useful to view conservation as a continuum from "active conservation" to "passive
conservation."

"Active conservation" incentives exist when a household has a stake in maintaining
ecosystems in ways that achieve the ICDP's conservation objectives (although the reasons the
ICDP and the household want to achieve these objectives are not necessarily the same). The
threatened biological resources enter the household's decision-making structure as variables in
a production activity (e.g., tourist revenues) or in the household's set of preferences (e.g.,
existence value). If the threatened eCOSJfStemS were somehow degraded by the household or by
other agents, household utility would decrease. Thus the household has a direct interest in
ensuring the conservation of the protected area's ecosystems. This interest motivates the
household to attempt to actively prevent the degradation of the protected area's ecosystems.

On the other hand, "passive conservation" incentives exist when a household chooses to
engage in activities that do not depend upon the use or existence of the threatened biological
resources. The threatened resources do not enterinto a household's decision-making structure
and thus the resources are neither degraded nor conserved by the household. The household
wants to avoid degrading the threatened resources either because of direct costs (e.g., fines or
imprisonment) or because of opponunity costs (e.g., higher benefits could be gained from
allocating inputs to other activities). Conservation is achieved by default; it is not an active
household decision. If the threatened ecosystems were somehow degraded by another agent (e.g.,
other households, poachers, etc.), the household would not perceive a decrease in utility." Thus
the household has no direct interest in ensuring the conservation of the protected area's
ecosystems.

The differentiation of the two types of conservation is useful to those implementing
ICDPs because it allows them to think more clearly about the nature of the linkages between
interventions and conservation objectives. Passive conservation only results in conservation as
long as households have other, more profitable activities to occupy their labor and capital or as



it Socio-cultural Aspects of Production

5 The type of conservation promoted by goodwill will depend on the nature of the relationship between ICDP
persoonel and the resident population.

The concepts of passive and active conservation relate to the five ways in which one can
affect household behavior (sections In.b-d) in the following ways:
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• interventions that compete for labor tend to promote passive conservation;
• interventions that compete for biodiversity tend to promote active conservation;
• interventions that compete for capital tend to promote passive conservation;
• interventions that offer pro-conservation infonnation to the household tend to
promote active conservation; and
• interventions that alter household preferences tend to promote active
conservation.5

long as they are prevented from degrading resources through law enforcement On the other
hand, incentives for active conservation are self-enforcing (although in many cases there may be
a free-riding problem and thus a need for coordination among households). When incentives for
active conservation exist, a household is better off by choosing to conserve the threatened
resources, whether or not there is enforcement or idle inputs.

In orrier to ensure the long-tenn integrity of an ecosystem, one would ideally want to
create inc~ntives for residents to be actively interested in its conservation. Only certain types of
interventions can create these incentives. Scientists and ICOP personnel have begun to identify
a few of these special incentives (e.g., revenue sharing), but the linkages are still not very strong.
The identification of more complementary incentives that encourage residents to actively support
habitat conservation, and the extension of these incentives in both scope and intensity should be
priorities for future research. It may be possible to create enough benefits from the sustainable
use of the threatened ecosystem biodiversity to encourage households to actively conserve them
(e.g., the ecosystem generates benefits from revenue sharing, watershed protection, apiculture,
and collection of low volume, high value forest products that require intact habitat).

However, neither type of conservation is necessarily more stable than the other in the face
of possible changes in household preferences and constraints over time (e.g., market forces).
Thus it is likely that ICOPs will need to design complementary interventions to increase the
likelihood of sustainability. The use of the conceptual framework in this paper can help to ensure
that the proposed interventions are truly complementary.

As mentioned in section n.b, socio-cultural aspects of household decision-making are not
included explicitly in our depiction of household behavior, but in many cases could be (see



iii. Relationships Among Production Activities

For example. if hunting is identified as a proble~m. ICDP personnel should describe
.exactly what is-meant by the tenn IIhunting.u In order to hun:~ residentS use theiflabor and some
limited capital (e.g.• traps) to "produce" an animal species for c.onsumption and sale. At the very

Ferraro, 1994). ICOP personnel must consider the way in which socio-cultural institutions affect
preferences and the allocation of natural resources, labor, and capital. In panicular, there are two
socio-cultural aspects of production in the eastern rain forests that ICOPs ought to carefully
examine: (1) the cultural role of tavy and (2) propeny rights systems.
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This paper does not attempt to critically examine the socio-cultural aspects of production,
but merely points out that ICDP personnel must understand the cultural significance, if any, of
the activities identified as undesirable. This significance can be probed using some of the
questions found in Chart 4 in section DIJ.

As mentioned in section n.c, property rights systems play a pivotal role in determining
both the direction and magnitude of household responses to changes in incentives. Government
and community propeny rights systems and the ways in which the two interact should be clearly
understood by ICDP personnel. One system should not be examined in isolation from the others.
An incomplete understanding of these systems and their interactions may result in totally
unexpected household responses to ICDP interventions (e.g., Ferraro, 1994: Appendix E). Other
researchers are currently examining the role ofproperty rights in Madagascar and elsewhere (e.g.,
Leisz et al., 1995). so we will simply state that ICDP personnel should particularly focus on (I)
the way in which propeny rights systems encourage the over-exploitation or under-exploitation
of biological resources. and (2) the way in which the interaction of property rights systems on
different attributes of the same ecosystem can affect incentives to invest inputs in the
management of different ecosystem attributes.

Many authors, wIlen writing about the tavy system, emphasize its central role in the
culture of ethnic groups living in the eastern rain forests (e.g., MAA, 1987). This role is also
empha~ized by ICDP personnel in their documents and conversations. Some authors and ICDP
personnel have stated that tavy is an important expression of cultural identity and could never
be abandoned without harming the socio-cultural bonds that keep these communities intact. Such
a role may have significant implications on an XCDP's ability to create incentives for economic
activities that do not result in deforestation.

The separation of the production functions in Box 1 of section n.b can be deceiving.
Very often. several production activities can be simultaneously affected by exogenous changes
(e.g.• new technologies, market improvements, etc.). Some production activities are also linked.
It is important to characterize thoroughly all important production activities in order to anticipate
possible overlaps or interactions.



least. ICDP personnel should have a basic knowledge of the relationship between labor input and
animal output in undesirable hunting acth;ties in different periods of the year. The markets for
animal sales should be characterized. as well as the current constraints to increases in hunting
activity. Only with this information can ICDP personnel have a better idea of how their
interventior..5 may affect household behavior.

Because of the relationships among production activities, not only must one evaluate the
way in which a change in production constraints (e.g.• credit, input and output prices, etc.) will
affect desirable activities, but one must also examine the way in which it will affect undesirable
activities. For example, higher prices for crops, lower costs in agriculture, and lower interest
rates increase the present value of output from desirable activities. They may also. however,
increase the present value of additional output from undesirable activities.

For example, a program that provides seeds to farmers so that farmers c~n intensify
production on already cleared lands may backfire if these seeds can be planted on newly cleared
lands with equal or better net benefits (see section II.e of the case study). Similar potential
problems are associated with other interventions aimed at encouraging intensification on already
cleared lands (see case study for examples). How households react to such interventions will
depend on the added net benefits that they can gain from each possible production activity as a
result of the interventions. Thus it is important to have some quantitative understanding of how
interventions will affect both desirable and undesirable activities.

The need to clearly characterize production activities also calls attention to an imponant
point that Malagasy ICOP personnel should note: tan is not the main threat to the eastern rain
forests of Madagascar. If it were the main threat, simply encouraging residents to abandon tavy
would be the solution. However, the abandonment of tavy is not the solution. If an ICDP
introduces an alternative agricultural production technique that significantly reduces labor input
and increases output three-fold (e.g., agroforestry), many households would probably abandon
tavy. However. many households may also have incentives to clear a lot of forest in order to
increase the area under which this profitable altemative activity could be undertaken. The main
threat is not tavy per se, but rather agricultural expansion into forested areas.

Thus ICOP personnel must explicitly characterize the aspects of production activities that
are detrimental to biodiversity conservation and ensure that ICOP interventions do not reproduce
these aspects in new, potentially stronger forms. For example. a focus on reducing the
constraints to production may be misguided if ICOP personnel do not clearly understand the
similarities among production activities. By reducing a constraint (e.g., absence of affordable
credit) for a desirable activity. they may end up simultaneously reducing a constraint on an
undesirable activity.

To iU1:lsIl1lt:e ho\\, pr9duc~~n acti~ities _are often linked•. we provide a~ingl~_example. _In
many regions in the eastern rain forests, residents use fibers from the forest to weave mats and
baskets used in the harvesting, transport, and storage of crops. If intensification of agricultural
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production on existing lands is a success, the demand for forest fibers will also increase. thus
putting more pressure on the forest (see section II.a of the case study).

The way in which production activities are linked will vary by regivn. but JCDPs should
consider these links before initiating new interventions in order to ensure that the net gains to
conservation are positive. To consider such links and other relationships among production
activities. ICDPs can use the questions outlined in Flow chan 4 in section DLf.

iv. Government Policies

In many countries of the world, government policies have had a disastrous effect on the
use of natural resources, typically by subsidizing economically inefficient and environmentally
damaging activities (Gillis, 1991). The effects of these policies are not explicitly considered in
the depiction of household behavior in section I1.b. but they could be if good field observations
were available (e.g., certain destructive activities are accompanied by government subsidies, thus
making them more profitable).

The exact effect of government policies on household behavior in eastern Madagascar is
unknown. One could argue that government policies have acted to limit deforestation in some
areas through law enforcement and the neglect of infrastructure maintenance and construction.
On the other hand, it has been noted that the usurpation of indigenous inter-village and intra
village resource management systems by the government along with the inability of the
government to manage these resources may also have contributed to an acceleration of resource
degradation by effectively creating open access property rights systems over many regional
resources (Ferraro, 1~94).

Whether or not government policies are exacerbating environmental degradation in eastern
Madagascar, IeDP personnel should not examine household behavior in isolation from the policy
setting in which the behavior is found. Moreover, they should also note that simply removing
policy-induced distortions in the presence of other non-policy problems may not make a situation
better and could very well make it worse. For example, removing price controls or increasing
household access to credit may result in increased environmental destruction as incentives to
deforest increase or as the constraints on destruction are reduced. In most cases, ICDP personnel
need to consider the potential of both policy and field-based interventions.

v. Interactions Among Households

The depiction of household behavior in section D.b focuses on a single household, but
there are significant dangers in ignoring interactions among households. From our review of
ICDP documenlSmd diSCUSSIons with ICDPparticipiults, we believe that there is a serious
disregard for interactions among households.
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In some cases, household interactions may erase the posItive conservation benefits
associated with an ICDP intervention. For example. an ICDP could introduce a new technology
that increases the incentives to allocate labor to rice paddy production. The ICOP may hope that
a household will remove labor from tavy and allocate it to rice paddies. However, the household
may believe that its labor is more profitably allocated to tavy and will hire (or borrow) laborers
to work on its rice paddies (see section II.a of the case study).

Sometimes a household may reduce the inputs that it allocates to undesirable activities,
but its demand for the output of these undesirable activities does not decrease. In other words.
although the household no longer produces a good, it still wants to consume it - and thus another
household will supply it Examples of such household interactions can be found throughout the
world in areas where the pressure on natural resources is exerted not by the consumption
demands of local residents but rather by the demands of consumers who do not participate in the
production process (e.g., urban consumers of food, timber, and minerals). Examples of such
interactions in the eastern forests of Madagascar can be found in sections III.b-c of the case
study.

Household interactions may also exacerbate the depletion of biodiversity. For example,
the introduction of a new production activity (e.g., off-farm employment) may absorb labor away
from destructive activities, but many households may find it in their best interest to use some of
their larger income to pay hired laborers to engage in destructive activities (see section III.b of
the case study). If a household experiences a significant increase in income. it may expand the
scale of its former destructive activities by hiring workers. If the workers come from the
peripheral zone population, there may be a net gain to conservation if the activity that the hired
workers would have done had they not been hired was more destructive than the activity they
were hired to do. If the workers come from an area outside the peripheral lone, there will be
no gain for conservation in the region of the ICDP. Sections III.b-c of the case study provide
good illustrations of household interactions in the eastern forests of Madagascar.

In many regions, it is the asset-poor households that are often found clearing lands outside
of the legal perimeter and collecting nontimber forest products for sale in local markets. Thus
any interventions that increase existing wealth inequities among households may exacerbate
biodiversity depletion (see sections D.a and Dld of the case study).

Fmally, conservationists must consider the effects of population growth on the anticipated
linkages between outside interventions and conservation objectives. Population growth can
negatively affect conservation by (1) increasing the aggregate demand that both residents and
nonresidents place on local biodiversity and (2) increasing the supply of labor which can then
be combined with local biodiversity in destructive ways to produce outputs. Population growth,
especially when fueled by immigration, can also place stress on local institutions, weakening their
capacity to manage the use of local natural resources.

Predicting household interactions is much harder than the already difficult task of
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predicting the behavior of a single household. However, there are some important questions that
ICDP participants can pose to themselves to increase their capacity to foresee potential negative
impacts resulting from a multi-household response to a project intervention. These questions are
found in Charts 1, 2, and 4 in section III.f. Other examples of household interactions are
discussed in section IV and in the case study. Empirical techniques that can help projects
anticipate negative household interactions are discussed in Appendix D.

vi. Imperfect Markets

The depiction of household behavior in section n.b assumes that there are competitive
markets for all possible outputs. inputs. and consumption items (except leisure and nonmaterial
goods). Markets permit households to focus on the most profitable productive activities and then
use the markets to satisfy consumption needs that are not met by household production.
However, when markets are imperfect. as they often are in rural low income countries, or when
residents are not fully integrated into working markets, production and consumption decisions
are interdependent.

Such interdependence primarily has impacts on the incentives residents may have for
adopting certain activities. However, it can also have an impact on IeDP linkages because
residents will not stop or reduce their destructive activities if there are no other means through
which they can meet the needs satisfied by these activities. For example, an ICDP could
introduce a labor-eompeting intervention. If markets are imperfect, households may reallocate
labor away from seemingly more profitable, benign productive activities rather than less
profitable, destructive activities because the households cannot satisfy through other means the
needs currently satisfied by the destructive activities.1I Therefore functioning markets can
improve the chances of creating the anticipated link between an intervention and conservation
objectives.

On the other hand, the absence of functioning markets can also help conservation. When
markets are absent, household production is constrained by the inability to sell surplus output.
Households tend to produce only what they need for consumption. If markets develop,
households may be induced to expand their agricultural or forest product collection effons in
order to market surpluses. Moreover. market development often encourages immigration which
tends to increase the total demands that residents place on regional biodiversity.' Thus
improvements in market accessibility and infrastructure may impede conservation effons if

6 In many cases. markets will develop naturally over lime as potential buyers and sellers come to recognize the
existence of the olber. However, there often can be a considerable lag before functioniog DWkelS are created.

'The imracts of im!!1ig.l"l2t;nn a.re!lOt n....essarily aU negative. Fe:' ex:=pJe, residents{h'ren adept eKtensiYe" land
use practices when labor is very limited. Immigration can increase the labor supply and make inteDsive land use
more profitable.
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households cannot make the most profitable use of the new and improved markets through
desirable activities. Section III.b of the case study illustrates the conflicting effects that market
development has on conservation.

Imperfect markets can also have positive benefits for conservation because low demand
allows for easier substitution. For example. say a household collects a forest resource, X, for
which there is no market. Then suppose the ICDP creates a more cost-effective method for
collecting or growing X outside of the forests to be conserved. Since there is no market for X.
a household will simply cease collecting X in the forests if it is optimal to satisfy household
demand by using the introduced teehnique. If a market for X were to develop. the demands
placed on the new teehnique would increase and households may resume collecting X in the
forest if the new technique cannot satisfy the larger total demand.

f. Flow Charts To Evaluate ICDP Interventions

The flow charts in this section are primarily provided for readers with little background
in economics who may have trouble applying the framework as it is pl'esented above. The charts
should also be useful lO all readers as a simple means to assure that many of the important
questions related to the links between ICDP interventions and conservation objectives are asked.
In the field. the charts can be used to structure a dialogue between project managers. field
personnel. and residents. The charts are not meant to be an exhaustive treatment nor do they
necessarily provide answers. In order to make the charts easy to use, they must be a
simplification of the framework presented above. Readers should view them primarily as a
means with which to stimulate critical thought on proposed ICDP interventions.

To use the charts. one must rust identify the current desirable and undesirable activities
and characterize them (this of course assumes that one can clearly identify activities that are
detrimental to conservation objectives). The depiction of household behavior in section n.b
combines many potential production activities into a few constraints. In the field. however. one
should characterize as many of the important production activities as possible and attempt to
understand how they interact to fonn an economic portfolio for typical households. If one simply
examines the undesirable activities in isolation. one may miss important interactions between
desirable and undesirable activities that will affect the anticipated linkages between project
interventions and objectives.

To characterize the activities. one can use simple techniques such as constructing cash
flows for each productive activity and a hierarchy of net benefits according to season and input.
Depending on the· level of detail desired and the amount of variation at the project site. one can
collect the requisite data through the use of techniques such as participatory rural appraisal.
standardized questionnaires. and semi-structured interviews. Data collectors should note the
iriiniisthat go mto eachproducuon ac:"tivity. It is important to uriderstiuid how labor is used
throughout the year. Finally. project personnel should speak with households about the factors
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that affect the allocation of household resources (e.g.• perceived benefits and constraints). By
using all of these techniques and thinking clearly about the nature, timing, and constraints on
inputs, one can use the framework in sections II and In, the flow charts, and the discussion in
section IV to help elucidate how ICDP interventions may affect household behavior as it relates
to the conservation of biodiversity. .

In many cases, one may not be able to answer the question posed in the chart without
empirical analysis. However, by using the cash nows, profit hierarchies, labor calendars, and
knowledge of the region and residents, one should be able to make an educated guess and
develop testable hypotheses. In most cases, without empirical analysis, one will be unable to
estimate the magnitude of household response to an intervention; one can only infer the direction
of the response.

If the flow chart users find themselves at a box that reads "Go To The Next Chan," they
should always ask themselves: Is there any way in which I could modify the proposed
intervention and continue along the flow chart? In some cases, the intervention could be
modified to achieve the desired results. In other cases, law enforcement or contracts may have
to be applied in order to make the intervention work (e.g., when demand for an output from a
destructive activity remains although many households no longer use their own labor to produce
it).

If the llow chart users arrive at a box that reads "END> Go To Next Chart," they have
identified a strong conceptual link between household behavior that promotes conservation and
the proposed intervention (although this does not mean the intervention is cost-effective). If the
intervention does not demonstrate a strong conceptual link, the users should consider if the
intervention may generate other positive benefits such as conflict mitigation, or is a first step in
a more complicated intervention that can provide the sought-after linkages. Moreover, an
intervention may affect household behavior in more than one way (e.g., an intervention may
compete for resources and labor simultaneously). In this case, some aspects of the intervention
may be negative, but on the whole, the intervention is positive.

The first flow chart asks if a proposed intervention will compete for labor by making
labor invested in conservation-friendly activities more productive. It then attempts to fmd out
which labor will be absorbed. The term "targeted.undesirable activities" refers to undesirable
activities that have been identified by ICDP personnel as principal threats to conservation
objectives.

The second flow chart asks if a proposed intervention will compete for threatened
biodiversity. It then attempts to characterize the competition and ensure that important conditions
are present. The third flow chart helps to characterize an intervention that attempts to change
household preferences or knowledge. The fourth chart outlines other considerations that cannot
be easily placed into !he first three cha.~ but wh~h should be addressed by leDP peisollllei.
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IV. A BRIEF LOOK AT A FEW CURRENT STRATEGIES

a. Introduction

ICOPs in Madagascar and throughout the world are using a wide variety of strategies.
In this section. we highlight a small sample of some of the more common strategies. In Volume
II. we demonstrate how the framework can be used to analyze specific interventions.

b. Alternatives and Substitutes

Interspersed throughout ICOP documents and discussions with ICOP personnel are the
notions of providing "alternatives" and "substitutes." It is often hypothesized that if residents
simply had access to alternative production activities or substitutes for the output they currently
derive through destructive practices, they would stop degrading resources.

Given the presentation in sections II and III above. the first thing that the reader should
notice is that such a hypothesis is far too vague. Households are not simply trying to produce
a particular amount of goods; they are trying to maximize their well-being (utility). Thus if
households do not derive utility from conservation and they have idle productive inputs, simply
providing them with alternative sources of goods will not necessarily stop destructive activities.

An emphasis on "alternatives" and "substitutes" is incomplete if ICOP personnel do not
define the way in which these alternatives and substitutes may be linked to household behavior.
Personnel should focus more on competing with current activities rather than replacing them.
As their ultimate goal. they should try to make the use of the "alternative" and the use of the
"undesirable" mutually exclusive. Instead of giving households alternatives so that they do not
have to deplete biodiversity. ICOP personnel should offer them alternatives so that they do not
~ to deplete.

c. Increase Incomes: the poverty paradox

Poverty is often identified as a principal driving force ofenvironmental degradation in low
income countries (UNDP. 1990; World Bank. 1989; Durning, 1989; Leonard. 1989; WCED,
1987). Thus one major strategy proposed by ICDPs is to raise income. thereby reducing
pressures on natural resources. In tenns of our depiction of household behavior in section I1.c.,
raising incomes relaxes the cash income constraint, which in tum allows the household· to
purchase more inputs and consumption goods.

However; while poverty may force households to degrade resources at a very rapid tate.
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Another way in which higher incomt's can help conservation is by affecting household
demand for leisure. Leisure is typically a nonnal good and thus as income increases, households
demand more leisure. In order to consume more leisure, a household must reduce its allocation
of labor to other productive activities. .

it also often serves as a constraint to even more rapid environmental deSlnlction. Poor
households cannot afford to hire labor or purchase capital. and thus they are forced to depend
soleh' upon household labor and household produced capital to clear and plant each year's crop.
Poor households also cannot afford guns or modem traps with which they could hum and fish
at a larger scale.

However. as discussed in section m.b. a household will not necessarily reduce the amount
of labor it allocates to destructive activities simply because it increases the amount of labor it
allocates to a desirable activity. For example, a h~usehold may experience a large enough
increase in income that allows it to consume more leisure and hire laborers to continue its
deStructive acuviues. Moreover, poor householdS tend to have very income ineiasticdelllands
for leisure, and thus they will generally not choose to reduce their workload to consume a
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The first way in which increases in income can impact conservation is by decreasing the
demand for inferior goods. An inferior good is one for which demand decreases with an
increase in income. Thus if bushmeat is an inferior good. consumption of bushmeat would tend
to decrease with increases in income; presumably households would substitute domestic animals
for fonnerly consumed wild animals. However. in many regions of Africa, many forest products,
like bushmeat, have been shown to be normal goods (e.g., Ruitenbeek, 1992; Martin, 1983).
Thus increasing incomes may only exacerbate the pressures on the forest.

Thus poverty is both a driving force and a constraint to natural resource degradation. We
call this phenomenon the "poverty paradox." In a recent review of econometric studies of the
causes of deforestation, Brown and Pearc.:. (1994) found mixed evidence on the effect of income.
In some cases, increases in income appear to increase deforestation and. in other cases, the
opposite impact is found. Their results seem to support the notion of a poverty paradox. It is
therefore critical that ICDP personnel clearly understand the ways in which increases in
household income can impact conservation at the household level.

Moreover, some goods are inferior over one income range and nonnal over another. Thus
an ICDP must understand not only which goods are nonnal and which are inferior, but it must
also have an idea of the range over which the goods are nonnal or inferior. For example, Shaw
(1993) demonstrated that although charcoal in Madagascar is indeed an inferior good over one
income range (Malagasy people prefer to use gas if they can afford it), it is nonnal over the
probable range of income increases that most Malagasy are likely to experience over the next
several decades. Thus instead of reducing the strain on Madagascar's forests. a decrease in
poverty is likely to exacerbate that strain by increasing the rate at which wild trees are cut for
charcoal.



significant amount of leisure. Finally, increases in leisure time in eastern Madagascar may put
more pressure on the forest because residents, panicularly males, typically recreate by hunting
and fishing.

A very important way in which income increases can help conservation is by lowering
household discount rates. The discount rates of poor rural households tend to be negatively
correlated with income, particularly in the presence of imperfect markets. A decrease in a
household's discount rate makes the household value future benefits more than it did in the past.
Conservation-friendly activities (e.g., forest management) provide a large amount of net benefits
several to many years into the future or they provide a more durable source of income over time.
However, these activities tend to have lower short-term benetits than less conservation-friendly
activities. Poor households simply cannot forego current benefits now for higher benefits later.
Thus higher incomes can make conservation-friendly 6!ctivities more attractive.

Increases in income also provide residents with increased means to make investments.
Many investments, such as the fertilization of previously cleared fields, can make desirable
activities more profitable. Increases in incomes can also help conservation by making collective
action, like that discussed in section II.c, easier. When poverty is widespread, collective action
is difficult because hOl!seholds are most concerned about the survival of the immediate family.
Finally, because tavy and the collection of forest products are often important ways for poor
families to survive given their lack c'i household inputs, increases in the incomes of poor
households can also reduce their need to engage in destructive activities, particularly in activities
widely known to be illegal. However, when markets are imperfect households may have
difficulty converting one form of wealth (e.g., cash, cllttle) into another form that is amenable
to pro-conservation investment.

On the other hand, higher incomes can also increase the ability of households to degrade
resources. Households may find it profitable to use increases in income to hire labor to clear
more land, or they may purchase more cattle that will graze in the forest. It is important for
ICDPs to have some idea of what households are likely to do with their increases in income (see
Appendix D for methods to obtain this infonnation).

Higher household income can also help conservation by affecting a household's marginal
utility of income. The marginal utility of income is negatively correlated with income. A
decrease in a household's marginal utility of income means that the value of an additional dollar
to the household is less than the value of the previously earned dollar. A decrease in a
household's marginal utility of income can help conservation in two ways: (I) the household is
less likely to engage in activities that produc~ little or no net benefit and, (2) in the presence of
law enforcement, the household is less likely to engage in illegal activities that generate
additional income. Some ICDP participants have argued that residents in the eastern forests tend
to have rapidly decreasing marginal utilities of income; in their words, once the stomachs of
residents are (ull, residents Will not engage in many more productive activities. Wehave
observed, however, that residents typically are not satisfied with subsistence standards of living.
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Although the use of force as a strategy is treated in section IV.e, we wish to point out
how income increases can diminish the positive effects that law enforcement can have on
conservation. First, in poor households, risk aversion is typically a negative function of wealth.
Thus as income increases, a household may be more inclined to engage in risky megal activities.
Income increases can also decrease the risk itself by increasing a household's ability to bribe
guards and forestry officials. Finally, as income increases, the demand for nonnal goods
increases. When the demand of a good increases, its price increases. Higher prices may make
illegal activities more profitable than they were in the past, thus negating the positive effects of
income incre~es orl conservation.

Furthermore, both the fonn and the source of an increase in income should be considered.
Hou~chold income can come in many fonns, from very liquid fonns, like cash, to less liquid
fonns, like crops. Some forms, like cash, may be used to expand undesirable activities more
easily than others. The source of the increase in income may also limit the ways in which a
household can use the additional income. For example, if the main source of a higher level of
income is the sustainable management of the forest, residents would be unlikely to use the
additional income to destroy the forest since this would destroy the source of their higher income
level.

. The paragraphs above demonstrate that it is .!!Q! the absolute level of wealth that
detennines whether or not household behavior will promote conservation, but rather the presence
of investment and consumption opponunities that (1) are perceived by households to be
profitable/preferable and that (2) do not result in the depletion of biological resources to
nonrenewable levels. Both rich households!!!!! poor hnuseholds degrade biological resources and
conserve them. The two critical criteria that determine their behavior are: (1) do more profitable,
nondestructive investment opportunities exist and do households have the ability to take
advantage of these opponunities? and (2) can households satisfy their consumption preferences
more cheaply through mechanisms that do not impact biodiversity in undesirable ways?

To predict the way in which increases in incomes would affect a household's use of
natural resources, empirical analysis is critical. However, there are simple tools available to help
ICDPs examine these issues more closely if sophisticated empirical analysis cannot be perfonned.
These tools are discussed in Appendix D.

d. ICDP-Conservation Link

As part of this study lCDP personnel were asked to identify the linkages between their
proposed activities and their conservation objectives. Many claimed that since the ICDP would
only continue to provide material benefits to residents as long as its conservation objectives were
achieved, local households would con~rve biodiversity. In other words~ if the household
allocates itS inputs" to desuable activities, it ensures that its well-being will be maximized over
time through ICDP interventions. This linkage is more direct than a goodwill linkage (section
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III.d), but it may be just as tenuous.

Although an ICDP that wishes to generate local support for conservation must, at a
minimum, ensure that residents are better off with conservation lIlan without it, the ICDP
conservation link is extremely unstable. It can last only·.....' 'ong as the ICDP is present and
distributing benefits to residents. Since the development components of ICDPs are currently
envisioned as 5-20 year projects, residents can only be expected to practice conservation for the
same amount of time. The ICDP-conservation link can only last beyond the life of the project
if, during that 5-20 years, variables in residents' preference sets change (see section III.d) and
residents derive benefits simply from knowing that they are engaging in conservation. Since it
is difficult, if not impossible, to predict this linkage, the broad reliance of Malagasy ICDPs on
this linkage is troublesome and should be re-examined.

However, given that this linkage may be one of the more easily forged linkages and that
the circumstances affecting household economic activities are bound to change over time anyway,
it could be argued that the development components of ICDPs must continue on indefinitely in
order to maintain the gains to conservation from the leDP. For a critical examination of the
potential and constraints to using the distribution of material benefits to compensate residents for
lost access to the protected area see Ferraro and Kramer (1995).

e. Enforcement

The depiction of household behavior in section ILb is incomplete because it neglects the
role of government enforcement in household decision-making. On paper. the use of biological
resources in Madagascar is strictly controlled. Much of the tavy and the commercial use of
plants and animals currently practiced by households is illegal. Moreover, the use of strictly
protected areas for extractive uses is. with few exceptions, forbidden in Madagascar.

Thus the depiction of household behavior in section n.b should take into account a
household's perception that its illegal activities may be observed by employees of the Department
of Water and Forest (e.g., tavy outside the agricultural perimeter). Detection of the household
may lead to punishment, including [mes, compensatory work (e.g., tree planting), or time in
prison, all of which are perceived by the household as costs,S Although for a variety of reasons,
most Malagasy ICDPs appear to be avoiding the issue of enforcement both in their documents
and in their field initiatives, enforcement can play an important role in conservation and its
potential applications and limitations should be considered.

In general, illegal activities are negatively correlated with enforcement measures (Furlong,
1991), but the degree to which they are correlated is an empirical question. In Appendix D, we

• Enforcement can be applied to residents or. in the case of collected forest products, other agents further up
the marketing channel (e.g.• exporters).
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outline the available empirical techniques for analyzing this correlation in more detail. In this
section, we write more generally about the role that enforcement can play in promoting
conservation.

Several other issues are worth noting. FttSt, with respect to relationships among
production activities, any intervention (e.g.• credit schemes) that inadvertently increases the net

An ICDP can use enforcement to reduce the incentives for undesirable activities in two
ways: (1) it can increase a household's subjective probability of being detected or punished. or
(2) it can increase the expected costs of detection or punishment. Both of these methods focus
on the household's perception of the possibility that it will be detected and punished and of the
potential value of the punishment. The actual levels of punishment and rates of detection and
punishment are not as important as households' perceptions of these rates and levels.

Note that enforcement results in passive conservation rather than active conservation.
Moreover, it only results in the reallocation of household inputs to other activities because the
government has made desirable activities more profitable by lowering the net benefits associated
with residents' undesirable activities. Unlike the other incentives discussed above, all other
things equal, residents will not be better off with more stringent enforcement (except in some
cases of open-access property rights systems). For this reason, enforcement in the absence of
other incentives tends to generate conflicl~ between residents and protected area managers.
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Enforcement reduces the incentives to illegally use biodiversity by increasing the expected
costs associated with illegal use. In terms of our framework, enforcement applied to illegal
production activities effectively decreases the returns to inputs allocated to illegal activities.
When enforcement is applied to the consumption of outputs from undesirable activities, it
effectively increases the price of the outputs. The way in which a household reacts to the threat
of enforcement will depend upon its perception of the threat, its ability to avoid detection and
punishment, and its level of full income which will reflect the burden of a penalty as well as the
household's marginal utility of income (Furlong, 1991).

Enforcement can also help conservation by increasing the scarcity of biological resources
in the region. This scarcity is created by excluding residents from resources to which they
fonnerly had access or would have access in the future in the absence of enforcement. In the
presence of scarcity, residents may innovate on their current lands in ways that are favorable to
conservation. In one Indonesian community that was under pressure by the government. timber
companies, and its neighbors to reduce its level of slash-and-bum agriculture, Colfer (1990)
found that residents appeared to be more experimental in changing their agricultural system (e.g.,
planting trees). However, Ferraro (1994) has noted that, in the absence of knowledge about
relatively inexpensive methods of intensifying production on currently controlled lands. residents
may simply intensify production on these lands using traditional techniques. Intensification using
traditional techniques will simply accelerate the rate of degradation in the peripheral zone and
increase the future conflict over the control of protected resources.



benefits potentially derived from illegal aCUvltles will diminish the effect of enforcement.
Second, enforcement that is perceived by residents to be in their best interest (e.g., helping Lo
prevent tree-riding) is far more effective than enforcement that is perceived to be against their
best interests. Third, enforcement is more effective when the demand for the output of the
controlled activity is fairly elastic (i.e., demand changes greatly with small changes in prices).
The more inelastic the demand for the output. the less impact enforcement will have on reducing
the level of the activity. Fourth, it is well known that the enforcement of protected area
regulations is not cheap. If enforcement must also be extended to include the peripheral zone,
the costs may substantially outwe'igh the b\;~efits. Thus it is likely that it will be more cost
effective to use non-regulatory economic incenLives to promote conservation in the peripheral
zones.

Finally, although enforcement can be a complement to ICDP interventions, it can also
have negative aspects on the same interventions. In order to design new initiatives that will be
adopted by residents, ICDP personnel must collaborate closely with residents. However, the
more ICDP personnel engage in repressive activities, the less residents will want to collaborate
with ICDP personnel. Moreover, the use of enforcement can generate conflicts between residents
and project personnel that may jeopardize conservation objectives; e.g., residenrs will poach
animals or bum forest to protest the coercive tactics of project personnel.

One could argue that to avoid such problems from enforcement, ICOPs should apply
enforcement later in the project rather than immediately. However, if residents know that
enforcement will not be applied, then they will continue their undesirable activities.9 If a future
date is set for the commencement of enforcement, the ICDP may see an acceleration of habitat
conversion as residents try to gain control over as much land as possible before the deadline.

Protection based on positive incentives is the ideal, but given all the problems listed in
sections nI and IV and the case study (Volume D), it may be unlikely that an ICDP could devise
a system of protection for the eastern rain forests of Matf.agascar based solely on positive
economic incentives. In many areas, outside enforcement will need to be a part of an overall
package of incentives. However, the more an ICDP can depend upon self-enforcing conservation
suppon from the resident population, the more likely biological resources will be protected over
the long-tenn.

'-In one area of the eastern rain (<<escs, many residencsrefrained from cutting down primary forest because they
feared punishment. However, after they saw that the project did not punish the few residents who did cut forest that
year, many began to cut again the foUowing year.

..
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v. CONCLUSIONS

We designed our conceptual framework as a panial guide to improving biodiversity
conservation strategies. It does not offer answers, but rather a way in which conservationists can
ask the important questions and focus on the relevant variables. The framework, combined with
knowledge of local conditions and dialogue with residents, can help conservationists reduce the
number of potentially successful interventions to a manageable size. With additional suppon
from the empirical techniques described in Appendix D. conservationists can make well-informed
choices as to the "best" interventions to try.

The conceptual framework examines the linkages between potential interventions and
conservation objectives in a general manner. It is not a replacement for field observations and
discussions with residents that focus on what residents do and why they do it. Only through
observation and communication in the field can a conservation project create specific
interventions that will be adopted and will provide the desired linkages.

However. in many cases, field personnel have begun to create specific interventions
without adequately considering the general attributes of successful interventions. As a result,
they spend a lot of their time and resources designing and implementing unsuccessful
interventions.

As the previous sections have demonstrated, it is difficult to know a priori exactly how
households will respond to an intervention. The development of a mutually reinforcing package
of incentives can help to reduce the risks associated with unanticipated household responses. For
interventions that have ambiguous effects (e.g., income increases), project personnel can use the
framework in this paper to isolate key aspects of the interventions in order to create incentive
packages that reinforce the positive aspects of the interventions and minimize the negative ones.

Project personnel should also consider that there are often several possible approaches to
solve a problem. Thus they should weigh the costs of implementing each approach against its
anticipated benefits. Such analyses can be facilitated with empirical techniques.

When examining potential interventions, project personnel should focus on two important
questions: (1) Which interventions are feasible (i.e., in terms of adoption. cost. sustainability.
etc.)? and (2) Which variables a~ the household and inter-household level will these interventions
affect? The following is a rule of thumb that all ICDPs should consider: if you cannot identify
a very precise conceptual link between a proposed intervention and household decision-making.
do not proceed with the intervention. It may be more fruitful to spend several years developing
several good ideas and perhaps doing some small-scale experimental activities, rather than
starting in the first year with specific. large-scale activities (often unders~Dod to be temporary
sJQp·g!:lP~) th~t win hinder implementation of the good ideas wh~Jl they are (maUy dey:~.o~<t.

This rule does not mean that every proposed intervention must promote conservation directly.
It simply states that project personnel must define precisely how the intervention can affect
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household behavior and how the anticipated changes in behavior ultimately promote conservation
objectives.

One point that was repeatedly emphasized in the previous sections is the notion of mutual
exclusivity. In order to reduce undesirable pressure on biodiversity, project interventions should
ideally produce benefits, the enjoyment of which by households is incompatible with the
continuation of undesirable activities. In other words, a household should not be able to increase
its well-being through a project intervention without having to make some reduction in its
undesirable activities. Mutual exclusivity is easier said than found, but it should always be on
the minds of project personnel when they are devising interventions. If a proposed intervention
cannot establish some degree ofmutual exclusivity, project personnel must justify the intervention
on other grounds (e.g., reducing conflict, complementing a linked activity, etc.).

The development of good hypotheses in USAIO's ICOP program is critical. The USAIO
program is being viewed as an important test for ICDPs, and failures could result in the end of
global suppon for ICOPs before they have a chance to prove their worth. Asking the right
questions and focusing on the relevant variables can help immensely in the process of developing
appropriate hypotheses.

Asking the right questions, however, is not the same as finding the right solutions. The
framework developed in this paper will generate many questions that conservationists may be
unable to answer. The techniques discussed in Appendix 0 can help to answer some of these
questions, but not all of them. Moreover, the identification of a conceptual linkage does not
ensure that the intervention will evolve as originally envisioned. Thus monitoring and evaluating
programs will be necessary components of conservation projects.

Although in many cases the framework will not indicate the best solution to a
conservation dilemma, it can help conservationists to make the most of their monitoring and
evaluation results. Without clear ideas about how project interventions can affect household
behavior, it is unlikely that project personnel will choose appropriate indicators for their
monitoring and evaluation programs. Moreover, an understanding of the way in which the
proposed interventions can affect household behavior is also critical if project personnel are to
understand exactly what their indicators could be indicating.

In general, IeDP personnel should be striving to create strategies that incorporate the
following attributes: (1) they attain mutual exclusivity through one or more of the five ways in
which one can affect household behavior (sections UI.a-d); (2) they are cost-effective, in that,
among all known possible strategies, they provide the maximum conservation benefit for the least
cost; and, (3) they have a strong potential to maintain the benefits over the long-term with only
limited outside funding or interventions in the future. Moreover, whenever possible, active
c:OJ1~rvation by hQuseholds adjacent to theproteeted area should be promoted over passive.
conservation (section m.e).
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ICDP personnel should avoid strategies that: (I) merely shift problems spatially or
temporally and. (2) require myriad complementary activities in order to have the desired benefits.
or depend too greatly upon a single linchpin (e.g.. a strong. well trained and well paid
enforcement team for each protected area).

We would like to offer a generic hypothesis that more clearly characterizes successful
linkages between project interventions and conservation objectives. to We hypothesize that if
the following conditions are met. conservation project interventions will encourage the
conservation of biodiversity:

(1) Interventions successfully affect household behavior through one or more of the
five ways discussed in the text (Le., compete for labor, capital, or biodiversity, change
preferences, or increase information);
(2) Interventions promote active conservation (the household incentives for passive
conservation are a necessary. but not sufficient condition);
(3) Interventions and destructive activities are mutually exclusive; and
(4) Interventions are based upon utility maximization by households or by larger
aggregate units whose members are able to coordinate their activities for the good of the
unit.

In Appendix 0 of this volume. we briefly discuss several empirical techniques that ICDP
personnel can use to reduce the ambiguity surrounding the potential direction and magnitude of
household responses to proposed ICDP interventions. In Volume II, we apply the framework
developed in Volume I to an ICDP in the eastern rain forests of Madagascar in order to
demonstrate how one can use the framework to examine proposed interventions.
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APPENDIX A

Model of Household Behavior

We present a simple model that captures the essence of household behavior, but should
not overwhelm readers who are not economists. Our simple mathematical representation of
household behavior allows readers to more clearly conceptualize the basic components of
household behavior in the eastern rain forests of Madagascar. More complex models can be
found in Ferraro (1994) and Shyamsundar (1993).

Farm households in the eastern rain forests combine teatures of both consumers and
producers. In order to provide insights into the decision-making processes of such "household
firms," economists have used household production models (see for e.g., Singh et al., 1986). An
extension of the same type of model can provide a framework for examining resource use in the
eastern rain forests of Madagascar.

The model describes the situation facing a single household. The household, using its
knowledge represented by the known production functions, combines labor with natural resources
to produce outputs. These outputs are either consumed by the household or they are sold. The
problems associated with treating a household as a homogenous unit are described elsewhere
(Ferraro, 1994).

For any production cycle, an individual household is assumed to maximize a utility
function:

(1)

where the arguments are a vector of consumed market-purchased goods not produced by the
household (Xm), a vector of consumed agricultural goods produced by the household (X.), a
vector of consumed peripheral zone forest products collected by the household ~e), a vector
of consumed protected area forest products colJected by the household O'p..e), and leisure (X.).
The function represents the household's preferences. The production of goods and services
produced within the household for direct use (e.g. food processing and preparation) and the
consumption of nonmaterial goods (e.g., community harmony) can be combined with leisure and
treated as the same consumption item for the purposes of utility maximization.

Utility is maximized subject to a cash income constraint:

(2) PaXm = P.(Q.-X.) + Ppz~~r~r) + ppa~C4.r~e) 

PL(I.,.-LoJ - PL(LlpZf'Lopze) - PI.(~LDpar)
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Thus the household can purchase no more goods than it receives in income from the sales
of its produced goods. Note, for example, that if (Q.-X.) i~ positive, it indicates that the
household has a marketed surplus of agricultural goods. Similp..i.'ly, if, for example. (Lu-Loa) is
positive, it indicates that the household hired labor for fanning activities. In reality, there are
imperfect credit markets operating in the eastern rain forest regions that would allow a household
to relax this constraint. However, because the market is highly imperfect (e.g.• small number of
lenders prevents an equiliblium interest rate) and the model above is static, a credit mark.;~ is not
added to the framework. Non-wage. non-household ilroduction income, such as remittances. does
not appear widespread in the eastern forests and hence is omitted. Prices for land and forest are
also ('mined because markets for land are absent or highly imperfect in most areas in the eastern
rain forests. However. land markets and remittances may be important in some areas. The
model also assumes that there is no savings market and the household spends all of its income
on consumption in each period.

where

Pm =
P. =
Ppzf =
Ppaf =
PI. =
Q. =
~f =
Qpaf =
~ =
Loa =
I.., =
Lopzf =
Lqm =
Lapaf =

a vector of prices of market-purchased goods
a vector of prices of agricultural goods
a vector of prices of peripheral zone forest products
a vector of prices of protected area forest products
price of labor
a vector of agricultural goods produced by the household
a vector of peripheral zone forest products collected by the household
a vector of protected area forest products collected by the household
a vector of total labor time allocated to producing Q..
a vector of household labor time allocated to producing Q..
a vector of total labor time alloca\ed to producing ~f
a 'lector of household labor time allocated to prvducing Q"zf
a vector of total labor time allocated to producinL <4'f
a vector of household labor time allocated to producihg Qpar

The household also faces production constraints that illustrate the relationship between
inputs and agricultural outputs:

(3a) <Jao =a<Lt.o. A')

(3b) Q.upz =b(~, Fpz)

(3c) ~. =t~., FpaJ

where 0.0 is the quantity of agricultural output produced on the household's own land. <lnpz is
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(6) H = Xl + Loao + LOIIIpZ + LOIIIpI + Lopzt + Lopef

(5) <4af =v(~ Fpaf)

epalld.o.I4-2
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Similarly, the production constraint on protected area forest product collection is
represented by:

the output produced on newly cleared land in the peripheral zone, ~a is the output produced
on newly cleared land in the protected area, and Qo +~l + CJupa =Q.. The labor (L) used to
~ roduce each of these outputs is indicated by the same subscripts. Production is assumed to be
tlsk.less (as it is for equations 4 and 5). The argument A' represents the amount of household
controlled land that a household chooses to use for agriculture in a given year. This argument
is chosen from the household's total fixed quantity of land (A) over which it has exclusive rights
to clear and enjoy the stream of agricultural benefits (typically land it has cleared in the past).
Households can choose A' such that A'S A. A' and A are vectors of land attributes including
soil fertility, vegetation biomass, and location. Fpza and Fpaa are vectors of peripheral zone forest
and protected area forest respectively to which the household has access for agricultural purposes
(can be viewed as the household's perceived share to the total amount of the two types of forest
available in the region). Qo' ~l' and QIIIpa are assumed non-decreasing over the relevant range
in all of the arguments (i.e., adding more labor or land never decreases production). Forest
parcels are rarely bought and sold and thus are not priced. Little capital is used in agricultural
production (a few hand tools), and therefore capital is left out of the function to reduce clutter.

Similar constraints also exist for the collection of forest products. The production
constraint on peripheral zone forest products is represented by:

Finally, the household is also constrained by the total amount of time available to the
household, H. where

where Fpzf is a vector of peripheral zone forest to which the household has access for collecting
forest products. This vector of forest attributes typically includes unclaimed or community
forests as well as fallow lands controlled by the household and its neighbors. As with the
agricultural production constraints, the omission of capital as an input does not substantially
affect the conceptual model.

where Fpal is a vector of protected area forest to which the household has access for collecting
forest products.

The five constraints on household behavior can be combined into a single constraint by
substituting equations 3-6 into equation 2. yielding:



(7) paXm + p)(, + Ppz~f + Ppa~,r + PLX, =p.a(·) + p,b(·) + p,t(·)

+ ppz,s(') + P~fV(') + PtH - Pt(~ + LLID + L1anpa + Lut + ~)

In this equation, the left-hand side shows the household "expenditures" on the items it consumes.
The right-hand side reflects full income, which is the value of the household's time endowment
(PLH) plus the value of the household's production less the value of the variable inputs required
for the production of outputs.

Maximization of household utility (equation 1) subject to the single constraint yields
versions of the standard conditions from consumer and producer theory. Goods and leisure are
consumed so as to equate marginal rates of substitution to price ratios. The household will
also equate the marginal value product of labor in different production activities to the
opponunity cost of time (Le., price of labor).
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APPENDIX B

Natural Resource Use in Eastern Rain Forests of Madagascar

Forest products are widely consumed in villages in the eastern rain forests of Madagascar.
For example, Ferraro (1994) lists over 300 species of plants and over 80 species of animals that
were observed to be used regularly by residents in a region of the southeastern rain forests.
Forests. both primary and secondary. provide local communities with food, household tools and
utensils, building materials, medicines, and fuelwood. Forests supply residents with important
material support for agricultural, fishing and hunting activities. They provide grazing areas for
local cattle and are the principal source of agricultural land and fertilizer. Forests also provide
space for tombs and memorial stones, help to restore soil fertility through the accumulation of
biomass, supply sources of water and recreation, and serve as a food and cash security net in
times of need.

In addition to the aforementioned subsistence uses, forests also provide an important
source of income to many households in the eastern forests, particularly households near the road.
Forests provide the raw materials for artisan activities. Forest products are gathered and sold in
local markets, shops and restaurants, and to passing vehicles. For households with access to
markets, the sale of forest products is a significant addition to the household cash flow. In some
areas. many male residents also earn wages from seasonal work with commercial timber
operations.

:Many residents, especially poorer ones, depend upon forests to supplement their diet and
income (however, the poorest individuals in a community often lack the necessary time, capital.
or energy to allow them to explvit the forest at a significant scale). In many villages,
dependency upon the forest ecosystems increases during the famine period when rice stocks have
run low and many people must purchase or COl1~cl their food. Forest products collected by
women are an important part of many households' food and cash resources and often provide
needed revenue for single mothers (e.g., the sale of woven mats).

Most forest products are collected by men, although many are processed or sold by
women. Women and children tend to collect and hunt products closer to the village, while men
will do the majority of the hunting and collecting deep in the forest. Most residents of the
eastern forests classify vegetated surfaces according to their state of degradation or the type of
vegetation found on the land. Each class of vcg~tated surface provides useful products to
residents and is valued. Relatively undisturbed forest is the most valued forest type because of
the diversity and density of goods and ~~rvices it provides. When one type of forest type
becomes more scarce (usually dense for~st), people begin to use the' remaining types more
intensively.

The most valuable service provided by the eastern forests, ciS perceived by residents, is

B-1
epatld,o.I4-2
June 8. 1995

. -~--~---~----'--~------~-.-~-----------_ ....~------



the production of fertilizer through biomass accumulation. After the biomass is burned. fertilizer.
in the form of ash. is then available for hillside agriculture. This system of swidden cultivation
is called tavy. Despite some disadvantages and a history of government discouragement towards
the activity, tavy remains the principal agricultural technique for most long-term resident farmers
in the eastern forests. These farmers .and their ancestors have been using this technique since
their arrival in the region hundreds of years ago. Tavy is the principal force altering the range,
structure, and composition of the eastern rain forest. It is also the principal dependence. bOlh
economically and socio-culturally, of the local inhabitants on the rain forest ecosystem. A
detailed description of the tavy system can be found in Ferraro (1994) and Oxby (1985).
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APPENDIX C

List Of ICDP Documents Read

Barbour. R. et aI. 1992. The Broken Forest: Applying the Integrated Conservation and
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Bethesda. MD: Development Alternatives Inc.
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(TRADEM). May 1994. Antananarivo. Madagascar: BIODEV.
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CARE. 1994. Programme Annuet de Travail, Projet Masoala. February, 1994. Antananarivo.
Madagascar: CARE.

Conservation International. 1993. Financement de la Conservation et Gestion de l'Ecos)'steme
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ANGAPIGMU. 10 Mai 1993. Washington. D.C.: Conservation International.
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Vall~es Forestiers). n.d. Etude Socio-economique des Zones Peripheriques des Aires Protegees
d'Andasibe. Fivondronana de Moramanga. Antananarivo. Madagascar: Direction des Eaux et
Forets.
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Rasoarimalala Jeanette Honoratine, Head of Monitoring and Evaluation Cell
Rakotoarisoa Gilbert, Head of Technical Support Unit
aezaka Bosco, Head of Health Cell
Rakotonirina Joelson Aime, Nurse in Health Cell
Razafimahatratra Paul Gabriel, Head of Education Cell
Tsirnehena Ignace, Resident
Dan Turk, Agroforester
Elizabeth Turk. Nurse and Public Health Consultant
John Dennis, Agricultural Technical Consultant
Ken Mudge, Professor of Horticulture, Cornell University
Louise Buck, Agroforestry Specialist, CIIFAD/CIFOR

Project ParcNationahie Mantadia (PPNM) {Volunteers in Technical Assistance and Samparr'asa
FarnpandrosoanalFiongonana Jesosy Kristy Malagasy}

C-2
epatld,o.I4-2
June 8. 1995

-----.---~~-~----~------------~~---~~----._~-.



Jacques Denis. Technical Consultant. Deputy Chief of Party
Randriamanantenasoa Herijaona. National Director
Rabarison Roland Harlys. Administrator
Razakamanarina Ndranto. Head of Development

United States Agency for International Development (USAID)

Spike Millington. KEPEM Project Coordinator
Lisa Gaylord. SAVEM Project Coordinator
Bob Hanchett. Natural Resources Officer
Frank Manin, Economist

Biodiversit6 et Dc!veloppement (BIODEV)

Olivier Behra, Director
Marion van Schaik. Coordinator
Ramandimbison, Technical Consultant
Michel Louys, Technical Consultant
Raonimanana Jarison Hery, Technical Consultant
Rajaona Andriamaharo, Technical Consultant
Armelle de Saint Sauveur, Plant Resources Officer

Centre National de Recherche sur l'Environnement (CNRE)

Daniel Razafimamonjy. Plant Ecologist

World Wide Fund For Nature (WWF)

Jim Webster, Project Officer

PCDI-Masoala {CARFlWildlife Conservation Society}

Philip Guillery, Buffer Zone Technical Consultant
Claire Kremen, National Park Delimitation Coordinator
Raymond Lemaraina. Monitoring and Evaluation

C-3
epaud.o.l4-2
June 8. 1995



Conservation International (CI)

Patrick Daniels, Program Ofticer

Association Nationale pour la Gestion des Aires Protegees (ANGAP)

Richard Swanson, Technical Consultant

C-4
epatld.o.l4-2
June 8. 1995

J ~
-~~~~~~~---~-~~.~--~~~~~~--~~~~---,.~~-~~~-_._-~. .



APPENDIXD

EMPIRICAL ANALYSIS

a. The Importance of Empirical Analysis

As Volume I demonstrates, it is very difficult to predict exactly how ICOP interventions
will affect household behavior. Predictions of the direction and magnitude of household
responses to ICDP interventions can be greatly improved through the use of empirical analysis.
There are several analytical methods through which ICOP personnel can examine household
behavior quantitatively. A few of these methods are described in this appendix.

b. Collecting Data

In pan, the quality of the results of empirical analyses is only as good as the data on
which the analyses are based. Data on human behavior can be collected through a number of
methods. These methods include fonnal questionnaires, direct observations, semi-structured
interviews with groups or individuals, participatory rural appraisal, and infonnal meetings among
knowledgeable residents and outsiders (Casley and Lury, 1987). Each method has its own set of
advantages and constraints; none is superior to the others in all cases. We do not intend to
describe these methods in detail; there are ample resources on these topics in libraries throughout
the world. We will, however, indicate which data collection methods may be most appropriate
for the methods of empirical analysis described below.

The effectj.ve use of the conceptual framework as a decision-making tool and the use of
most of the empirical methods below requires information on the costs and benefits of current
resident activities. For activities that involve outputs and inputs traded on markets, these costs
and benefits can typically be estimated quantitatively (see, for example, Gittinger, 1982). For
activities that have non-market components, particularly activities driven bysocio-cultural
preferences and constraints, one can mimic their characteristics through shadow prices or
constraints placed on the utility function or the production functions. One can also use more
qualitative methods to examine and modify the results of quantitative analysis.

Data collectors should note the inputs that go into each production activity and the way
in which these inputs may be related. It is very important to understand how labor is used
throughout the year. Data collectors should also speak with a sample of residents to obtain a
better understanding of resident preferences and how residents perceive the costs and benefits of
the.ir decisions, Collectors. should alSQ speak with households about the facto."S that affect the
allocation of household resources.
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c. Simple Quantitative Analyses

One does not have to be a trained economist to conduct useful empirical analyses. Simply
by taking advantage of the existing variations in natural resource use and socio-economic
conditions, ICDP personnel can test hypotheses and make inferences on the factors driving
current resident behavior. The authors' close examination of variations in resource use patterns
in the eastern rain forests of Madagascar provided many of the insights found in Volume I and
Volume II.

In order to make inferences on the factors driving current resident behavior, JCDP
persoMel should stan by identifying the activities currently practiced by residents. These
activities should be categorized according to whether they threaten. do not threaten, or actively
promote the achievement of ICDP conservation objectives. ICOP personnel should not simply
focus on activities that threaten biodiversity (see section ID.r in the text).

ICDP personnel should then consider the variations in the appearance of these activities
and the way in which the activities are practiced. In which areas are particular activities found
and in which areas are they not found? What type of people engage in particular activities and
what kind of people do not engage in them? Do the way in which the activities are implemented
vary by region or person? Are there periods when the activities are more prevalent then others
(i.e., historically or seasonally)? One should look for simple correlations and attempt to use a
combination of Volume I's conceptual framework. field observations and discussions with
residents in order to infer the possible reasons for these correlations. Based on these inferences.
one should then use the conceptual framework to outline a clear hypothesis with respect to how
the ICOP can affect household behavior to promote conservation.

As a simple example, consider the following case. In one area, one finds that both
wealthy and poor households do a lot of shifting cultivation, while in another area, only poor
residents do a lot of shifting cultivation. What factors can account for this difference:
differences in preferences. knowledge, access to market infrastructure, bio-physical constraints.
etc.? One may find that in one area, wealthier residents invest their income into non-shifting
cultivation activities that depend upon nearby markets. Poorer residents do not have enough cash
on hand to invest in these more profitable activities and thus prefer to engage in shifting
cultivation which requires less cash investment In the other area, wealthy residents have no
access to markets and thus invest in shifting cultivation which is the only other profitable
activity. Thus one could hypothesize that increases in income in the presence of nearby markets
can reduce the amount of shifting cultivation that residents practice.

After developing working hypotheses, ICDP personnel should try to test them by looking
once again arvariationsin resource use patterns. Project personnei shouid try to disprove their
hypotheses by fmding exceptions and then investigating the factors that create the observed
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exceptioils. For example, if one believes that higher production on rice paddies leads to less
labor allocated to shifting cultivation because rice paddies compete for shifting cultivation labor,
one should try to find households in the survey sample that have high rice paddy production and
high household panicipation in shifting cultivation. By investigating exceptions to commonly
observed phenomena, ICDPs can gain important insights into household behavior and into how
household may respond to ICDP interventions.

In general, one cannot prove a hypothesis to be correct, but one can use these simple
techniques to develop hypotheses and then run them through a barrage of questions to test their
validity. If the hypothesis emerges unscathed from the process, then one can tentatively accept
it as useful for designing ICDP strategies. More fonnal empirical analyses, like those described
below, would add depth to the analysis, but in the absence of funds and expertise for such
analyses, the simple techniques described above can go a long way in clarifying the potential
relationships between household behavior and ICDP interventions.

The type of data necessary for such simple techniques depends upon the degree of
accuracy desired by the ICDP personnel. Simple observations and discussions with residents can
yield a number of conclusions and tentative hypotheses. More detailed analyses can be
conducted with data from household surveys. The data from these surveys can then be analyzed
for simple correlations. For example: do households with high rice paddy production do less
shifting cultivation? do households with off-farm income collect fewer forest products? does one
ethnic group hunt more than another? etc... One must be careful when using simple correlations
to make inferences, but when an ICDP has no resources for conducting more sophisticated
analyses (e.g., sections d-f below), such simple techniques, when their limits are understood, can
be powerful tools for helping ICDP personnel think through the problems at hand.

Another relatively simple method that can be used with limited data is the construction
of cash flow tables for different agricultural and forestry activities. These cash flows can be used
to detennine the imponance of different inputs and the timing of critical activities. They can also
be used to make comparisons of the economic returns from traditional activities and those from
the new activities introduced by the ICDP. While such cash flows can benefit from detailed
household level data, they can also be constructed more roughly from limited samples, expert
opinions (e.g., village leader interviews), and anecdotal infonnation.

Anomer simple technique that ICDP personnel can use to improve their project design is
to look to the past. If ICDP personnel are proposing an intervention based upon their working
hypotheses, they should investigate if such an intervention has already occurred in the project
area or similar region. Historical observations may indicate the potential ramifications of current
interventions.

Although this technique can be very useful, it, like all analytical tools, has its limits. One
should always remember-that situations change over time: preferences change, technoiogies
change, and the socio-political environment changes. Thus looking at the present through the
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window of the past may not always be appropriate. Given a radically changed environment, the
household responses of the past are not likely to be the same as those of the present. ICDP
personnel should clearly compare the context of the past intervention and the present context:
which factors complemented the success or failure of past interventions and how have these
factors changed? If the limitations are recognized, an analysis of historical precedents can
provide important insights into the potential household responses to ICDP interventions (for
examples, see the micro-case studies in Volume II).

d. Cross Sectional Econometric Analysis

One quantitative approach available to decision makers is the use of statistical or
econometric analysis to test hypotheses about household behavior. By collecting data on
household economic activities including inputs and outputs, one can use econometric analysis to
explore relationships between resource use and other factors. This analysis can include the
estimation of production functions at the household level and supply functions at the village or
regional level. Some examples include: (1) exploratory analysis of forest product collection
functions (e.g., Shyamsundar (1993) and Bluffstone (1992»; (2) estimates of the change in
amount of forest cleared with changes in rice paddy surface ownership; and (3) estimates of the
number of "violations" (e.g., illegal forest clearings) given the subjective probability of being
caught (for an example of such an analysis in the context of fisheries see Furlong, 1991).

These analyses can be done at the household level or at larger aggregate levels. For
example. one could use satellite imagery or aerial photos to consider the relationship between
available rice paddy land and deforestation, population density and deforestation. or land title per
capita and deforestation. One could develop regional indicators of such variables as "availability
of off-farm wage employment" or "law enforcement application" and then examine their
relationship with deforestation rates. Whether the analyses are done at the household level or
at the regional level. detailed data from a statistically valid sample of households are necessary.
The data must be comparable across households and should be collected with the hypotheses to
test in mind.

e. Time Series Econometric Analysis

Time series analysis uses observations across time to analyze changes in behavior or in
the environment. For example, if one was interested in how weather affects crop production. one
might regress annual rice yields at the county level against temperature and rainfall data. In
conservation projects. this approach is useful for examining deforestation rates over time.

While obtaining good data for a number of explanatory variables 3s often difficult, one
can use secondary .data· to examine· the reiationshipsbetweendeforestation fates and variations
in population density. slope and altitude (e.g., Green and Sussman, 1990). development of
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infrastructure, levels of enforcement, etc.

f. Mathematical Programming

Mathematical programming models have been used by agricultural economists for over
30 years to investigate farm-level decision- making. Typically, these models maximize or
minimize some objective (e.g., net benefits) subject to certain constraints. Common mathematical
programming techniques utclude linear programming, integer programming, nonlinear
programming, stochastic programming, and dynamic programming. Mathematical programming
has been used in the past to mimic fanner decisions of what to grow where, how to rotate crops,
how to expand production, and where to invest Because mathematical programming can model
complex decision processes, it can be a strong tool for predicting how households may respond
to ICOP interventions.

In the context of ICDPs, the real strength of mathematical programming techniques is that
they allow project personnel to experiment with potential interventions on a computer befor~

implementing the interventions in the field. Once an adequate model is developed, ICDP
personnel can examine potential household responses to ICDP interventions simply by altering
the constraints on the model. Mathematical programming is also advantageous because it
considers all possible production possibilities at once. Such a consideration permits one to
observe how a household would allocate its land, labor, and capital throughout the year. On the
basis of the results of the programming exercise, ICDP personnel can reformulate their working
hypotheses.

For the results of mathematical programming to be usefl.~, analysts must construct an
appropriate model of household behavior. The model does not have to mimic reality perfectly,
but it must capture the essence of the decision-making process in a way that allows for
prediction.

In large part, the basic structure of the programming model will closely resemble the
model presented in section n.b. The development of an appropriate model for conditions in rural
low income countries is no easy task because it is often difficult or impossible to quantify much
of the required data very accurately. However, in the design of policy, many decisions
concerning unquantified or unquantifiable concepts involve an implicit quantification. Making
this quantification explicit can help sharpen the decision-making process.

In additior. to the problem of quantification, there are four other tasks that make using
programming ~chniques difficult in the context of ICDPs in low income countries: (1)
developing a model that considers the relationships between decisions made in the past and
options available in the future, ,(2) developing ~ 1l10del with complex, often vague and variable
property rights systems over different resources, (3) developing models for regions with highly
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imperfect mar~ets that prevent the analysis of consumption and production decisions
independently. and (4) incorporating the influence of risk and risk aversion on household decision
making. These obstacles are difficult to overcome. but social scientists are currently
experimentinp with different approaches to pennit the consiaeration of these aspects in the
analysis (e.g. Paris. 1991). For further discussion of the potential problems associated with the
use of programming techniques in rural low income countries. see Hazell and Nonon. 1986.

Although developing an appropriate model can be challenging. even simple models may
shed light on processes that otherwise would not be apparent. For example. some of the insights
in section HI of Volume Ion possible household responses to ICOP interventions came from a
simple linear programming model of a Malagasy farm household.

Moreover. the exercise of building the model often reveals relationships that were
originally not apparent. In order to build the model, analysts must closely observe reality.
construct the model. judge how well the results from the modd mimic reatity. and then continue
to reformulate the model to make it resemble reality more closely. In some cases. the model
building process itself may be more useful in understanding what is being modelled than the
optimal solutions of the validated model.

g. Conclusions

Empirical analysis can be used as one of a n~mber of tools for ICDP decision-making.
The practical problem of empirically characterizing human behavior with the goal of modifying
it can be approached in a number of ways. The choice of the most appropriate method(s) will
depend upon the finances. time. data. and expertise available to the ICOP.

The answers provided by empirical analysis should be subject to close scrutiny. Through
successive questioning of the results and modifications to the approach. empirical analysis can
help clarify our understanding of the relationships between humans and the environment and our
available options for altering these relationships.
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I. INTRODUCTIONII

The objective of the case study is to illustrate the way in which the conceptual
framework developed in Volume I can be used to evaluate ICDP interventions. The case study
focuses on six interventions of a hypothetical composite ICDP called the Projet Pare National
(PPN). Although the PPN is not an actual ICDP. the interventions examined are drawn from
actual ICDP interventions in the eastern rain forests of Madagas~ar. The infonnation on the
interventions and local conditions is based upon the 1994 annual work plans of the ICDPs (see
Appendix C, Volume I), the author's past field work in the eastern rain forests, and conversations
that the author had with ICDP personnel in July 1994 on the links between ICDP activities and
conservation objectives.

As in the development of the conceptual framework, the case study analysis does not
address whether or not the proposed activities will be adopted; that is another study entirely.
Moreover, it doe; not focus on the scale of the activities as they are currently practiced, since
many of the activities are pilot projects. However, scale is referred to when interactions among
households may have important impacts. Finally, issues such as the nature of the interaction
between residents and the ICDP, the ways in which residents may become dependent upon
outside aid, the disruptions to the social systems that may occur because of ICDP interventions,
or the defmition of "biodiversity conservation" itself are not addressed. All of these issues are
important, but they are outside the scope of this paper.

The examination of the PPN's interventions is followed by three "micro-case studies."
These are actual observations of past household responses to outside interventions at ;~ site in the
eastern rain forests. Not only do these observations provide further examples of the complexity
of potential household responses to ICDP interventions, but they also demonstrate the value of
examining the past

II. PPN INTERVENTIONS

a. Improvements in Wet Rice Cultivation (Rice Paddies)

The problems associated with encouraging Malagasy tavy farmers to adopt wet rice
cultivation have been well documented (e.g., Oxby, 1985; Olson, 1984; Ramamonjisoa, 1983).
In this section, it is assumed that the PPN has adopted this initiative because the personnel
strongly believe that they have a good plan to encourage adoption. Therefore the focus of this
~tion will be solely on the potential effects on conservation that could result from intensified

II Wads found in the glossary are inttoduced in me text of Volume nin bold foot
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and expanded rice paddy cultivation by households.

Many f.:sidents and expatriates in Madagascar often assume that if households adopt more
productive wet rice technology, conservation will increase. This assumption implies that
improvements in wet rice production will cause households to reallocate labor from destructive
activities to wet rice production (i.e., labor competition). Most critiques of the extension of wet
rice technology tend to focus on the issue of adoption (particularly because many eastern rain
forest residents have little or no access to irrigable lands). However, a close examination of
potential household reactions to improvements in wet rice cultivation demonstrate that the link
between adoption and conservation is not necessarily clear either.

The PPN intends to Qemonstrate that residents can generate higher net benefits from wet
rice cultivation by using more productive seed varieties and by using labor intensive planting
techniques that help to reduce weeding demands later. These interventions may compete for the
labor allocated to undesirable activities directly, if households decide to increase the amount of
labor they allocate to rice paddy production, or indirectly, by increasing household income.

However, neither of these interventions necessarily competes directly for labor allocated
to tavy. In wet rice cultivation, it is the responsibility of women to plant the rice. The new
planting techniques will be implemented by women during the period when men are cuning tavy
fields or engaged in other activities. Women typically are not involved in undesirable activities
during this period; thus more household labor allocated to wet rice planting will not directly
compete for household labor allocated to undesirable activities during the planting period.

If households expand their cultivation of wet rice, they may have to reallocate labor from
other activities during other periods in order to accomplish the other necessary activities
associated with wet rice cultivation (e.g., weeding, harvesting). On the other hand, since the
improved planting techniques significantly reduce the amount of labor that is needed to properly
weed the rice paddies, the net effect on the amount of labor allocated to undesirable activities
is ambiguous.

The PPN must clearly conceptualize the way in which expansions in wet rice cultivation
will affect household allocation of labor. In some cases, the reduction in labor allocated to
weeding rice paddies may help to expand tavy. Households weed tavy parcels and rice paddies
during the same general time period. Residents often claim that much of the labor constraint that
restricts the size of tavy parcels results from the limited amount of labor that a houseltold
believes it has available for weeding (inadequate weeding can result in serious reductions in
output; Ferraro, 1994). Households may fmd it profitable to allocate the labor saved through less
weeding on rice paddies to weeding on expanded tavy holdings.

Improved seed varieties for wet rice cultivation may in fact be adopted by residents, but
whether or not residents will expand their wet rice activities will depend upon the value of the
marginal product of labor when using the new seeds. Residents may find that the most
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profitable action is to use the new seeds, and then reduce the amount of labor allocated to wet
rice and reallocate it to tavy. This would occur if the gain in net benefits that could be had from
allocating the extra labor to tavy is greater than the gain that could be had from using the same
labor in wet rice cultivation with the new seeds. The more constrained the available land for rice
paddies, the more likely is the diversion of labor to tavy.

If residents do expand wet rice cultivation and this expansion increases the demand for
labor during the times that undesirabie g~tivities also demand labor, there are still two reasons
why the PPN may not see a reduction in undesirable activities: (1) of all the activities practiced
during the periods of increased wet rice labor demand, the undesirable activities are often the
most profitable and (2) residents may find it profitable to use the labor market to increase their
allocation of labor to wet rice cultivation.

With respect to the first reason, project personnel need information on the approximate
benefits that residents derive from activities practiced during the periods when wet rice
cultivation demands labor. Without this information, the PPN personnel cannot be sure that
households will decrease their participation in undesirable activities. The divened labor may
instead come from other desirable activities (e.g., home gardens).

With respect to the use of the labor market, a household may believe that its labor is more
productive in tavy than in rice paddies and it may prefer to use cash from coffee sales and other
sources to hire labor to work on rice paddies. Thus higher net benefits from rice paddies may
increase the demand for hired labor, rather than encourage households to reallocate labor from
tavy to wet rice cultivation. Such a use of the labor market already appears to be common in
the eastern regions of the Madagascar (Ferraro, 1994; Peters, I992a). The use of the labor
market in this way will be reinforced by increases in rice paddy output that will in tum increase
household income.

Increasing the value of household inputs allocated to rice paddy production may also
compete indirectly for labor by raising incomes. However, as shown in section m.e.iv of
Volume I, an increase in income can have ambiguous effects on household involvement in
undesirable activities. For example, an income increase could encourage a household to
participate in natural forest management activities, but it may also encourage the household to
hire laborers to expand its involvement in undesirable activities. A better idea of the way in
which households in the PN region may respond to increases in income from expanded wet rice
cultivation can be gained only through candid dialogue with residents and the use of empirical
analysis.

Moreover, there may be other ramifications from increasing the value of household inputs
allocated to wet rice cultivation. When the distribution of rice paddy holdings is severely
skewed, an increase in the value of rice paddies may exacerbate existing inequities (e.g., the rich
buy land from the poor) or encourage sharecropping and rental arrangements that generate very
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low benefits to farmers. 12 In so much that landless households and those with limited rice
paddy holdings are often the same households illegally cutting outside of the village's agricultural
perimeter or illegally collecting forest products for sale, such changes will exacerbate the pressure
on threatened biodiversity.13

Floods from cyclones and stonns make wet rice production in the eastern rain foresL~

risky. Production risk not only has an effect on household adoption of wet rice technology, but
it can also affect the link between the expansion of wet rice cultivation and conservation. Even
if residents expand their wet rice cultivation and subsequently reduce their undesirable activities,
a single flood could damage large areas of rice paddies and force residents to begin cutting down
the hillsides again (this has happened at numerous sites in the past). The gains to conservation
from adoption of new wet rice cultivation techniques may be only temporary without: (I)
technology to reduce the risk of flood damage, (2) more profitable uses of the hillsides that do
not encourage clearing, (3) significant levels of enforcement, or (4) emergency relief and aid in
reconstructing rice paddies and irrigation networks.

Given the labor demands that intensive irrigation farming has created in olher areas (e.g.,
Lac Alaotra; Elahl and Khushalani, 1990), it is also quite possible that wet rice intensification
might increase population pressures, primarily through immigration. Population growth increases
the aggregate demand that residents place on the local biodiversity and reduces the per capita
gains to rice intensification.

Finally, the links between wet rice cultivation and PPN conservation objectives may be
weak because agricultural production is linked to the demand for weaving fibers. An increase
in agricultural output increases the demand for mats and baskets that are used for preparing,
transporting, and storing the output. The mats and baskets are woven with natural fibers, many
of which are collected from the forest ecosystem. In their 1994 annual work plan, PPN personnel
identified this collection as a threat to the conservation objectives of the PN. Thus unless there
are alternative sources of acceptable fibers, an expansion in rice paddy production may increase
the level of fiber collection in the forest. 14

The expansion of rice paddy production may have more positive impacts on conservation
in the region west of the PN than in the region east of the PN. In the western region during the
period 1930-1975, tavy production played a relatively small role in overall agricultural
production. Tavy had a small role because wet rice production and non-tavy economic activities

U Sbarecropping and short-term rental arrangements also lead to tenure insecurity that decreases household
incentives for investing in the land.

U This outcome could be averted if the majority of farmers l~rj;jng land suitable for rice paddies are able to
adopt profitable and environmentally sound alternatives for exploiting the hillsides.

•4 However, the~ gains to conservation may still be positive.
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(e.g., artisan activities) were more profitable. These latter activities wer~ more profitable for the
following reasons: cattle manure, inorganic fertilizers, government agricultural extension
services, and roads that fostered household integration with markets \,:re available: the
topography favors wet rice cultivation; and biomass and rain constraints make tavy production
lower relative to wet rice production. Law enforcement against tavy, which was made easier by
the presence of the roads, was also an important reason.

During the 1970s, the infrastructure that delivered agricultural inputs and extension
virtually collapsed and cattle herds declined because of poverty and thievery. These changes
caused rice paddy yields to decline. Population increases further reduced yields per household
by reducing the size of the average household rice paddy holding. Enforcement levels also
decreased during this time. By the end of the 1970s, the residents of the west were gradually
turnir.g '~o tavy to make up for declining wet rice and dry land production. Thus it is very likely
that improvements in wet rice cultivation would lead to reduced levels of deforestation in the
western region.

On the other hand, such reductions will be more difficult in the eastern region.
Competition for labor will be more difficult here because tavy is one of the more profitable
economic activities available. Moreover, because of the strong cultural aspects of tavy in the
east, the ICOP is not simply competing dollar for dollar in net returns to labor. Finally, as
discussed above, the eastern households tend to prefer to use household labor in tavy fields and
to use cash from coffee sales and other sources to hire migrant workers from the High Plateau
(west of the PN) to work in the rice paddies.

There is one other potential link between improvements in rice paddy production and
conservation that may have been overlooked. Through several intervention~, the PPN is
attempting to compete for the labor allocated to undesirable activities by increasing the
opportunity cost of labor. In the eastern region, if rice paddies are not made more profitable,
higher opportunity costs of labor will encourage households to reduce their allocation of inputs
to wet rice cultivation. This reduction occurs because any activity that can compete for the labor
allocated to tavy must necessarily compete for the labor allocated to rice paddies as they are now
managed. IS A decrease in wet rice cultivation will result in a decrease in an activity called
tamby. Tamby refers to a household's efforts to help harvest the rice from a neighbor's field.
As payment for its effort, the household receives a small portion of the harvest. Tamby is used
by many households who either have only small holdings of rice paddies or who realize that their
rice harvest will be inadequate. Without access to alternative sources of rice, households that
depend on tamby will be worse off with a decrease in wet rice cultivation. Food deficits may
force these households to engage in undesirable activities, such as tavy outside of the legal
agricultural perimeter.

U This reductiOll would not necessarily occur if the intervention competed for the biomass used in tavy
production ra1ber than for the labor.
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In conclusion, although wet rice cultivation may playa positive role in the achievement
of the PPN's conservation objectives, its ultimate role is far from cenain. PPN personnel need
to think more clearly about the exact ways in which their proposed interventions "'1ill affect
household behavior, panicularly the use of labor. The empirical techniques of Appendi't 0,
Volume I can help greatly in elucidating the relationships between wet rice cultivation and other
economic activities.

Summary of Improvements in Wet Rice Cultivation

• Improvements in wet rice cultivation affect household behavior by:

- competing for labor

• Problems with linkage:

- because of the sexual division of labor, the presence of less profitable activities
from which labor could be allocated to wet rice production, and the presence of
a labor supply, wet rice cultivation may not directJy compete for household labor
allocated to undesirable activities.
- it is not clear that labor saved through labor-saving technologies will be
reallocated to wet rice cultivation or other desirable activities.
- because of production risk, the benefits to conservation from improvements in
wet rice cultivation may only be temporary.
- increases in wet rice output may increase the pressure on forest ecosystems
through fiber collection for mats and baskets used in crop harvest and storage.
- wet rice intensification may encourage population growth.
- increases in wet rice output may exacerbate existing inequities in ways that will
harm conservation objectives.

" If successful, improvements in wet rice cultivation can promote passive
conservation.

b. Tourism

PPN personnel hope that the local communities can derive benefits from tourists who
come to see the area's unique biodiversity. To generate these benefits, PPN personnel are
improving the park and peripheral zone infrastructure for supponing tourism in an attempt to
attracrmoretouristsandkeepthem in the area for longer periods. Tneyare also attempting to
extend the benefits of tourism to more households than the small group that now receives most
of the benefits. For example, they have proposed to allow communities to receive benefits
(charge fees) through "private" reserves. campgrounds/village stopovers. and tolls for routes that
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go near or start at villages. They have also established a revenue sharing scheme that permits
residents to participate in the benefits generated by the sale of park entrance permits (see section
c).

Increasing the benefits that households receive from tourists can be viewed primarily as
a means to compete for threatened biodiversity. The ICDP is attempting to demonstrate to
residents that the forest is better used as a tO'.1rist attraction than as an input to agriculture. Since
households typically must invest labor in order to reap the benefits of tourism, this intervention
also competes for labor. Resident participation in the revenues generated from park fees is
examined in section c.

At first glance, tourism appears to provide very good links between household well-being
and ICDP conservation objectives. Tourism activities, which depend upon intact ecosystems, and
the current undesirable economic activities, which depend upon ecosystem degradation, appear
mutually exclusive. Moreover, tourism provides incentives for active conservation, rather than
passive conservation. However, a closer examination of tourism demonstrates that these links
are nOl so strong.

It is already well-known that one significant problem with tourism's ability to link
peripheral zone household well-being to protected area conservation is that very often the benefits
from tourism concentrate among a small number of households. Furthermore, those households
that do receive benefits are typically not the major threats to the protected area's ecosystems, nor
do they generally have much control over the way in which the ecosystems are managed. Since
this issue has been well-documented in Madagascar (Peters, 1992b, 1994) and elsewhere, it will
not be examined further here. Despite attempts to extend the benefits of tourism to more
households, most ICDP personnel believe that only a small percentage of peripheral zone
households will be able to panicipate in the benefits of tourism outside of the revenue sharing
scheme.

Even for the communities that do receive benefits, it is unclear if the benefits from
tourism and traditional activities like tavy or hunting are truly mutually exclusive. In the national
park (PN), tourists are concentrated in one place, far from most of the peripheral zone villages.
Degradation in the other regions of the park will not necessarily stop the flow of tourists, at least
not over the next couple of decades. Indeed, the most popular ecotourism destination in
Madagascar is the Analamazaotra Special Reserve in PerinellAndasibe. This seventy-year old
reserve is an 810 hectare island of forest surrounded by agricultural plots and plantations of
exotic trees. Thus it is clear that large areas of forest are not necessary to support ecotourism,
although tourists' perception that they exist may be important to draw tourists to Madagascar in
the fltSt place.

Given that tourism benefits and destructive activities may not be mutually exclusive (at
!east-. in the s!lCh"1-term), PPN personnel should not necessarily consider household income
increases that result from tourism to be positive for conservation.
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Funhennore, even if tourists could be spread out in '.:,e forests around communities so
as to reinforce mutual exclusivity, one factor may weaken the incentives for conservation: the
nonexdusive good aspect of ecosystem protection for tourism. In the absence of law
enforcement effons by the PPN or strong local institutions that are capable of coordinating the
behavior of many households, households have a strong incentive to Cree-ride. Households may
adopt individual strategies (Le., destructive activities) in the hopes that their neighbors will orient
their effons towards the good of the community (Le., protect ecosystems to attract tourists).

The comments above do not indicate that the PPN should abandon its efforts at fostering
tourism in the region. They merely point out issues that need to be addressed in order to
maximize the conservation benefits from tourism. They also demonstrate that, in order to have
an impact on conservation objectives, tourism activities need to be accompanied by other
complementary interventions. These complementary interventions will have to increase further
the value of the protected area's biodiversity, the value of household labor in other activities (so
that protected area conservation becomes a complementary component of an overall improved
economic portfolio), or the relative value of the threatened biodiversity or household labor in
other activities (through enforcement), and decrease the incentives for free-riding. PPN personnel
should think clearly about the way in which their other interventions mayor may not complement
the links between tourism and conservation objectives.

Summary of Tourism Intervention

• Tourism component affects household behavior by:

- competing for threatened biodiversity
- competing for labor

• Problems with linkage:

- it is difficult to extend benefits to large number of people, particularly those
people who are capable of reducing pressures on forests.
- the concentration of tourists in one site undennines mutual exclusivity.
- there is a potential for free-riding.
- given the weak mutual exclusivity, income increases from tourism are not
necessarily positive.

• If successful, tourism can promote active conservation.

c. Revenue Sharing

In order to extend the benefits from tourism to more households in the PN peripheral
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zone, the PPN and the National Park Service have created a system where 50% of the PN
entrance fees are returned to a fund available for residents to use in micro-development projects.
This interv::-ntion is an example of competition for threatened biodiversity.

Ideally, the PPN would like tf) demonstrate to residents that the value of the PN's
ecosystems is greater as a tourist attn..;tion than as a source of agricultural and forest products.
However, most ICDP personnel have indicated that the amount of funds available from revenue
sharing is only a small percentage of the total opportunity costs incurred by households as a
result of the protected area's establishment This would indicate that revenue sharing will only
promote conservation in the presence of other complementary activities. However, revenue
sharing by itself may still be an effective means to reduce PPN-resident conflict.

Since the micro-projects typically demand household labor, revenue sharing may also
compete for labor. However, one of PPN's goals is to work the micro-project implementations
around the agricultural calendar so as not to interfere with residents' current activities. In this
case, attempts to avoid competing for labor allocated to the h(}Useholds' profitable activities,
destructive and non-destructive, are justified since the competition decreases the net benefits that
households would receive from revenue sharing (because of opponunity costs).

Revenue sharing interventions also have many of the same characteristics that tourism
interventions have: the difficulty of achieving mutual exclusivity and the potential for free
riding. To strengthen the link between revenue sharing and conservation, the PPN can apply law
enforcement. create or modify local institutions, or establish contracts between the PPN and
residents (i.e., residents receive no funds if they do not make a stipulated effon to conserve).
However, given that the value of the funds from revenue sharing is not very high, the use of
enforcement or contracts in the absence of other positive complementary activities may only
serve to heighten conflict between the PPN and residents (i.e., because residents are faced with
a frustrating no-win situation).

Although the objective of revenue sharing is to extend the benefits from tourism to the
many households around the PN, it is still unlikely that the majority of the households will
benefit significantly over the next five to ten years. The fact that a committee composed of
residents, PPN representatives. and government representatives must choose the beneficiaries for
the limited funds may create additional problems. For example, the level of intra- and inter
community conflict may increase if some groups in a village or region are funded and others are
not. Such conflict may result in an unwillingness to work with the PPN on the part of the non
beneficiaries. It may also result in anti-conservation protest activities (e.g., burning of the
protected area). The PPN may be able to mitigate these potential reactions by funding projects
that generate benefits for large numbers of residents (e.g., irrigation networks, schools, etc.), but
a household may not perceive that its share of the benefits is as large as an equal amount of
benefits that belong exclusively to the household (i.e., the link between household behavior and
the achievement of ta'lePN's conservation objectives is weakened).
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The comments above do not indicate that the PPN should abandon its effom at fostering
revenue sharing. They merely point out issues that need to be addressed in order to maximize
the conservation benefits from revenue sharing.

Summary of Revenue Sharing Intervention

• Revenue sharing component affects household behavior by:

- competing for threatened biodiversity.
- perhaps competing for labor (micro-projects may compete for labor, but this is
not necessarily desirable).

• Problems with linkage:

- unlikely to be more profitable than traditional activities and thus will need
complementary interventions.
- there is a potential for free-riding.
- there is a potential to exacerbate intra- and inter-village conflicts in a way that
will reduce conservation incentives.

• If successful. revenue sharing can promote active conservation.

d. Improvements in Bean and Com Agriculture

PPN personnel have hypothesized that if households can produce more on the lands they
currently control. i..hey will have less incentive to clear new lands. Working with residents. PPN
personnel have identified the lack of seeds as an important constraint to increasing production
on lands currently controlled by households. Thus in order to help increase the production on
hillside parcels, the PPN will offer seeds to households through its seed loan program and offer
extension services for improving seed production and quality within villages.

The fmt thing one should notice is that simply increasing the potential production on
lands currently controlled by the household will not necessarily reduce the incentives to clear new
lands. Households will not be satisfied with a simple substitution for lost access to new lands.
Providing seeds to a household will only make the household more interested in allocating its
available inputs to intensification if the marginal benefits from allocating these inputs to
intensification are higher than allocating them to other activities (i.e., provision of seeds competes
for household inputs). The PPN does not have economic figures to indicate the potential
outcomes.

The provision of seeds can be actually be dangerous because of similarities among
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production activities (section Dl.e.iii, Volume I). When researchers asked residents why they did
not clear more forest for tavy each year, residents cited three principal constraints: lack of labor,
lack of land and lack of seeds. Thus although the provision of seeds increases the net benefits
that can be derived from production on currently held lands. it simultaneously increases the
potential net benefits that can be derived from production on newly cleared lands. The strength
of each incentive will depend upon whether or not the benefits (the marginal value product
(MVP» from planting the seeds on current lands are greater than the benefits (MVP) of planting
them on newly cleared lands.

The chances that the seed loan program will help conservation can be increased by
modifying the program to more directlJ ~ompete with the inputs allocated to agriculture on newly
cleared lands. First. the PPN can offer I:Le seeds to residents only if they agree not to use the
PPN seeds for new tavy plots. However, residents could still substitute their own stock of seeds
for the PPN's on new lands. Thus instead of providing seeds for crops that can be planted on
new tavy plots (like beans and com), the PPN may want to focus on reducing the constraints to
producing crops that are more profitably grown on irrigated valley lands (e.g., irrigated rice).

Although the bean and com seed loan program may not provide clear links to
conservation objectives, it may be viewed as ultimately beneficial to conservation because it
advances PPN-resident relationships. Residents have identified a problem and the PPN has
helped them. Thus not only may residents be more inclined to collaborate further with the PPN,
but such an activity may serve to create a goodwill linkage. However, PPN personnel should
characterize the link as such if they determine that the intervention will not promote conservation
through labor competition.

Summary of Improvements in Bean and Com Agriculture

• Improvements in bean and com agriculture affect household behavior by:

- competing for labor (the intervention does not compete for capital because the
PPN is providing the seeds)

• Problems with linkage:

- given the lack of economic and agronomic da'.a, it is unknown if the provision
of seeds increases the marginal benefits to allocating inputs to intensification
rather than to other activities (e.g., tavy).
- although the provision of seeds increases the net benefits that can be derived
from production on currently held lands, it simultaneously increases the potential
net benefits that can be derived from production on newly cleared lands.

• If successful. improvements in bean and com agriculture can promote passive
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conservation.

e. Umited Consumptive Use of Protected Area

In an effort to encourage households around the PN to conserve the protected area's
ecosystems, the PPN is considering offering households the right to harvest some resources
within the protected area in exchange for assurances that the households will harvest them in
specific ways. PPN personnel are also considering the use of contracts between the PPN and
residents as a way in which to fonnalize this exchange.

Granting limited use rights is typically assumed to aid in the competition for threatened
biodiversity. If residents are obtaining benefits from the protected area's ecosystems, the logic
goes, they will have an incentive to conserve the ecosystems. Since households must invest labor
in these activities, this intervention may also compete for labor (however, since the granted use
rights are often restrictive, households may allocate less labor to forest collection than they did
in the past). Such an extension of rights can also serve to minimize conflicts between resident
populations and ICOP personnel over control of the protected area's resources.

In particular, PPN personnel are considering granting rights to collect orchids
commercially inside the protected area. They hope that they can demonstrate to residents that
protecting the forest as a source of orchids increases household well-being.

However,' tying harvesting rights to the responsibility to follow rules will generally not
create incentives to conserve if the new regulated activities are not at least as profitable as the
residents' potential alternative uses of the same resources or associated resources. PPN personnel
must clearly examine if the proposed activities are more profitable than current activities; if they
are not. then the PPN can only hope that the initiative will help to minimize conflicts between
the PPN and the resident population. Although incentives for conservation may not be produced,
conflict mitigation can be vea'" beneficial to the achievement of other PPN interventions.
Moreover, the activities could also be seen as a first step in a series of collaborative efforts
between PPN personnel and residents or as a way in which local institutions can be.built or
strengthened. However, PPN personnel ought to clearly differentiate between activities that
directly promote conservation and those that reO",... '} conflict or promote resident-PPN
collaboration.

As pointed out in Volume I, residents cUlTently receive benefits from the use of forest
ecosystems. yet do not have strong incentives to conserve them. Because the amount of
biological resources available is not a constraint in the short-tenn, households are often able to
engage simultaneously in destructive activities and in activities that derive benefits from using
biodiversity in a sustainable way. As resources become more scarce, households will have to

. make choices and may decldetllatdestrUctive actiVfties are more(>rofitable.fhus ppjifpefsonl1el
should not confuse a household's agreement to participate in limited use of the PN with a
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household's desire to conserve the PN's ecosystems when the household is faced with choices
between limited use and alternative destructive activities.

There are two situations in which the limited use of the protected area can help
conservation even if the proposed activities are not as profitable as the original activities
conducted by households within the protected area: (l) if the absence of inter-household
coordir.~tion to manage the protected area resources is preventing households from achieving
maximum benefits (i.e., free-riding is a problem); or (2) if limited use of the protected area
completes a portfolio of alternative activities offered by the PPN. With regards to the former
situation, the use of contracts and local institution development may help to formalize the
necessary coordin:;.tion among households and help communities sanction their own members.
With regards to the latter, PPN personnel must think clearly about how their other interventions
mayor may not complement the links between limited use of the protected area and conservation
i>bjectives.

Even if the new regulated activities are more profitable than the potential alternative uses
of the resources, PPN personnel should still determine if the new regulated act~vities require
inter-household ccordination. For example, it may be desirable to forbid the collection of orchids
while they are in flower. However, since the orchids are not owned by individual households,
there are incentives for each household to ignore the rules, in the hope that the other households
will follow tbem.

To help households work together to maximize their benefits, the ICDP can encourage
(1) the creation of new institutions or the modification of existing ones, (2) L'le application of
national laws, or (3) the use of contracts. However, if the households are not better off in the
presence of institut;ons, regulations or contracts, these mechanisms will tend to have limited
impact and could generate conflict.

Contracts can also hell' promote goodwm by formalizing an agreement between residents
and the PPN. Goodwill can promote conservation if the utility II household receives from
liononng-Uieconfractfsliiglier iJilintlie fore-goifeutilitj denvecrri;om engagingintheforbiddera
activity. Without goodwill, PPN personnel will have to depend totally upon outside enforcement

Contracts between the PPN and the resident population can also serve two other purposes.
PPN personnel are very concerned about unregulateet entry into the protected area by residents.
Thus even if a use of the protected area is not detrimentt' to the ICDP's c.bjectives, some
personnel prefer not to promote it for fear that residents may do other undesirable a~tivities while
they are in the proter;ted area. A contract that stipulates the revocation of all rights to use the
protected area if resiclents do not comply with stipulated rules may be useful to reduce household
in.:entives for engaging in undesirable activities in the protected area (or the peripheral lone).
However, residents will only honor the contract when they perceive the expected benefits of
continuing the forbidden ar.tivities to be less than the benefits from activities allowed by the
contract (i.e., they. are resigned to accept the PPN's offer).
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• Problems with linkage:

• If surr:ssful, limited use of the protected area can promote active conservation.

or local institutions to ensure that households comply with the contract.

epatld.o.l4-2
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On the surface, this intervention appears to establish a strong conceptual link. However.
using Chart2--in Volume I,-one comes to the question of property rights;-AtfltStglancc,one
may respond that the household has rights to their apiculture boxes. Indeed, one of the important

- new activity must be more profitable than traditional activities for there to be a
linkage in the absence of complementary interventions.
- the adoption of the activity does not equate with an incentive to conserve
resource.
- there is a potential for free-riding
- the use of contracts without the ability or willingness to enforce them could
create perverse incentives.

f. Apiculture (Bee Keeping)

• Limited use uf the protected area affects household ~havior by:

- competing for threatened biodiversity
- competing for labor
- perhaps promoting goodwill through the use of contracts

Summary of Limited Consumptive Use of Protected Area

Although contracts may help in some circumstances. their application could make the
situation worse if PPN personnel are unable or unwilling to enforce them (D. Turk. 1994. per.
comm.). In many cases. the enforcement of new rules and contracts will require increases in
protected area enforcement efforts. If PPN personnel do not enforce these new rules and
contracts. the project may lose credibility and residents may be encouraged to engage in other
illegal activities that have negative impacts on conservation.

The PPN hopes to compete for threatened biodiversity by improving apiculture.
Apiculture can compete for biodiversity because there is a link between trees and the production
of honey (the bees use pollen and nectar to prodm:e honey). Thus ICDi' personnel believe that
if they can increase the benefits coming from honey production through improvements in
apiculture techniques and marketing. they can strengthen the link between household well-being
and conservation.



aspects of traditional beekeeping in the PN region is that once a household places one or more
boxes in an acceptable forest parcel. no one can cut down the trees in th~t parcel without the
permission of the box owners.

However, honey also requires pollen and nectar as inputs. Unfonunately, an individual
household does not have exclusive rights to pollen and nectar resources. Pollen and nectar
resources are effectively "managed" under an open access property rights system and thus the
individual incentives for conserving trees to help maintain honey production are reduced (Le.•
free-riding is encouraged).

The open access problem cannot be resolved through legal means (e.g., the allocation of
rights to households) because the problem is essentially biological - one cannot control which
flowers the bees visit. The problem can only be resolved if households coordinate their actions
to conserve trees for the social good (i.e., everyone's honey production). Typically this
coordination must be effected through institutions, whether they be traditional or recently
developed (e.g., a community council of elders).

16 The collection of wild boney bas been determined by PPN personnel to be a tbreat to the PN's ecosystems
because it sometimes involves cutting down the tree to obtain the honey.
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Some members of the PPN staff also hope to use apiculture to reduce resident entry into
the PN. If residents have access to honey outside of the protected area, PPN staff believe that
they will not enter the protected area to collect wild honey or conduct other activities while
collecting honey (i.e., it is hypothesized that. in the presence of improved apiculture, labor would
be more profitably invested in other activities).16 However, this hypothesis was developed
without looking carefully at the economics of wild honey collection.

Ferraro (1994) notes that eastern rain forest residents who have apiculture boxes do not.
on average. enter the forest less frequently to collect wild honey. Wild honey collection and
apiculture do not compete for labor. since they demand labor at different times (with the
exception of harvest time which takes place during a period of underemployment). Moreover.
collecting wild honey does not interfere with apiculture. Thus the two activities are not mutually
exclusive. Furthermore, there is a strong market demand for honey. Because apiculture currently
is unable to fill this demand. wild honey collection is still profitable. panicularly because it is
done during a period when there are few alternative productive activities in which the household
can invest labor. To reduce circulation in the park, the protected area would either have to
compete directly for labor allocated to wild honey collection (e.g., offering a more profitable
activity that could be done d!Jring the collection period) or compete for it indirectly through
enforcement of illegal wild honey collection.



• Problems with linkag~:

Summary of Apiculture Intervention

• If successful, improvements in apiculture can promote active conservation.

epatld.o.l4.2
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g. Conclusions

- the biological characteristics of pollen and nectar prev ~nt individual households
from excluding others households from trees that they protect, thus encouraging
free-riding behavior.

• Improvements in apiculture affect household b~havior by:

By applying the conceptual framework of Volume I, we have identified potential problems
associated with several of the PPN's proposed interventions. Given the cUlTent approach of the
PPN, the staff must either (1) modify their cUlTent interventions in order to compete more
directly for labor or threatened biodiversity allocated to undesirable activities or (2) explicitly
bring enforcement into the overall PPN conservation strategy (it is currently not mentioned in
most ICDP work plans)!'

- competing for threatened biodiversity.

Space limitations prevent a more extensive examination of proposed ICD? interventions,
but the framework presented in Volume I can be used to examine any intervention proposed by
an ICDP.

The potential linkages between the Malagasy lCDPs' proposed interventions and the
requisite changes in resident behavior are not well defmed in their project proposals or their 1994
work plans. Thus it is difficult to summarize their strategies in terms of the framework presented
in Volume I. However, based on a review of the work plan and discussions with lCD?
personnel, it appears that the ICD?s in Madagascar are generally focusing on raising incomes
(see section IV.c in Volume I), promoting goodwiil (see section m.d in Volume I), and creating
a link between the distribution of material benefits from the leDP and irl~entives to conserve on
the part of the residents (i.e., ICDP-conservation link; see section IV.d in Volume I). A few
leDP interventions are more directly focused on competing for labor currently allocated to
undesirable activities (section n.b in Volume I), changing household preferences (section n.d in

17 The PPN staff does not have to engage in the enforcement activities for these activities to be part of the
PPN'soveraihtrategy;uTbe rocar-Water anduForestDepaxlDicntempioyees, wDoworidndependentrj of tbePPN;
can apply the law in the field. However, the role of enforcement in the overall package of positi'(e and tlegative
incentives should be expUcitly described by PPN personnel.



Volume I), and competing for currently threatened biodiversity (section n.c in Volume I). Most
of the pro~osed interventions create incentives for passive conservation.

The next section demonstrates that, in addition to using the conceptual framework of
Volume I, ICDP personnel can take advantage of information on past household responses to
outside interventions in order to identify potential problems with proposed interventions.

DI. MICRO-CASE STUDIES

iJntroduction

The micro-case studies are based upon the author's observations in the southeastern rain
forests of Madagascar, around the Pare National de Ranomafana (PNR). Although the cases are
generally qualitative, they highlight the difficulties of affecting household behavior to promote
biodiversity conservation. They also indicate that empirical analysis is critical to help predict
some of the unanticipated consequences of outside interventions on household behavior.

b. The Case of Ambatola}l~

The village of Ambatolahy is located approximately four kilometers west of the town of
Ranomafana on the national route and approximately two kilometers from the entrance and tourist
trail system of the PNR. Approximately 80% of the households in Ambatolahy receive income
directly from the ICDP Projet Pare National de Ranomafana (PPNR) or through working with
tourists who come to visit the PNR (PPNR personnel, per. comm, 1994). Many households have
members who are full-time employees of the PPNR or associated projects (e.g., Projet AAD).
Household incomes and standards of living have risen in this village because of the establishment
of the PNR. On the surface, it appears that households are dependent upon the existence of the
PNR and the PPNR for maintaining this standard of living. The residents also have received a
large amount of conservation education and technical aid in comparison with other villages.
TIlerefore it appears that the PPNR has affected the households in this village through four of
the principal ways in which an ICDP can affect household behavior to promote conservation.

However, since 1990, the deforestation rate around Amb2'~olahy has not decreased (in fact,
it t'ppears to have increased; G. Green. per. comm., 1993) nor has the collection and sale of tree
fern pots (PPNR personnel and Ambatolahy residents, per. comm.. 1994).18 Both of these

18 A :;.':': fern pot is a flower pot made from the base of the trunk of a tree fern (Cyathea spp.). See Ferraro
(1994; Appendix D) for a description of the activity.

.,,'
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activities have been identified as antithetical to the PPNR's conservation objectives (Swanson,
1994).

Why did the apparent links between PPNR interventions and desirable household behavior
not materialize? Without a detailed investigation in the village, the full details cannot be known.
However, from the author's knowledge of the village, his recent discussions with PPNR personnel
and local residents, and the use of the conceptual framework developed in Volume I, several
obser"Viitions can be made.

First, some of the full-time workers and highly demanded tourist guides can still engage
in tavy on the weekends or their supply of household labor is adequate for doing the job in their
absence (i.e., other family members do it). Other workers have hired laborers to conduct tavy.
The laborers are from households inside and outside the village; some are involved with the
PPNR or PNR while others are not. Households that are only involved with the PPNR or PNR
on a part-time basis have, in general, not had difficulties doing both tavy and the off-farm work.
Their ability to do both may be a result of reallocations of labor from other activities or the use
of underemployed household labor. Thus the competition for labor engaged in deforestation is
not terribly strong; labor invesunents in off-farm work and in tavy are not mutually exclusive.

The amount of household labor allocated to the collection of fern pots in Ambatolahy has
decreased considerably because of the increase in the opportunity cost of time. The opponunity
cost of time increased because the presence of more profitable PPNR activities and because of
the scarcity of marketable fern pots near the village (a result of intense collection). However,
residents in another village to the west of the PNR have started to exploit the ferns and sell them
to the households in Ambatolahy whose incomes have increased.19 Ambatolahy households can
afford to wait until they receive a good price for the pots. Thus the number of fern pots
collected has not decreased, and may have even increased (Le., fern pot commercialization is a
profitable investment opponunity in Ambatolahy).

Therefore. although the PPNR's interventions successfully compete for household labor
allocated to fern pot collection, they do not compete for total labor allocated to this activity. The
demand for this pro<!il.ct has not diminished and since there are still households whose
opponunity cost oflabci' did not increase, fern pots are still being collected. The inter-household
interactions erased the positive benefits of the PPNR interventions. The problem of fern pot
c(illection has merely been shifted spatially.

Such interactions among households also highlight another issue that all JeDPs will face
when attempting to compete for household inputs - that of scale. Some residents do not engage
in panicular activities because they are too poor to do so. For example. in the PNR region, some
very poor residents ditl not collect fern pots in the past (earlier than 1989) because they may have
had to wait several days to find a buyer and receive income. As some households experienced

19 The two villages were recently linked through marriages.
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increases in incomes, they were able to offer the poorer residents a more certain market for the
pots. The wealthier hou~holds could afford to buy the pots at a lower price and wait several
days for the higher price. Although some households stopped collecting the pots. they were able
to increase tb, incentives for others to take their place.

Thus in order. to reduce the total level of an undesirable activity, an ICDP may often have
to increase the opportunity cost of investing inputs in the uradesirable activity for the vast
majority of households. Such a requirement has imporia.rat implications for ICDP programs that
are attempting to learn lessons through small-scale pilot projects.

As stated above, higher household incomes in Ambatolahy appear to depend upon the
park remaining intact. Thus the PPNR interventions compete for threatened biodiversity.
However, this competition m\lY be weakened by two factors. First, the links between the park
and household well-being are weak because the research, tourist, and park project activities take
place about five kilometers southwest of Ambatolahy at Talatakely. If residents cut down the
forest around their village or collect fern pots, the research, tourism, and PPNR activities continue
unabated. Thus use of the forest for tourism and its use for undesirable activities are not
mutually exclusive (at least in the foreseeable future).

Second, there is the problem of free-riding. Residents in Ambatolahy may believe that
they as a group should stop cutting we forest and all will be bener off, but without a village-level
institution or law enforcement capable of coordinating the behavior of multiple households, each
household adopts an individual strategy that may be detrimental to the group in the long-run.

The conservation education that many of the households have received als(\' ~ms to have
had little effect on their behavior. Although households are presented with a r ...~e from the
PPNR. they may interpret it differently. Households in Ambatolahy do not appear tv be cutting
inside the protected area. They appear to perceive the protected area as the unit of conservation.
In their eyes, tavy inside the protected area is destructive, but tavy outside the protected area is
benign. Moreover, given that few tourists or researchers come to see tree ferns. nor does it
appear that any of the charismatic fauna in which tourists and researchers are interested depend
upon t.ret= ferns. households may believe that cutting the large tree ferns does not negatively
impacl biodiversity.

Households may value biodiversity,bul for different reasons than those promoted by
PPNR personnel through the conservation education program. Given the different values that
reddents and nonresidents place on biodiversity, the perception of scarcity may differ between
the two groups. Nonresidents, who value the forest for its very existence. its role in watershed
protection, and its role as a final refuge for Malagasy biodiversity, may think the area of existing
forest is already at a critically low point. Howt~vet, residents, who value the forest for
consumptive uses or for tourism benefits, may still think the supply of forest is ample.

As mentioned above. many households in Ambatolahycurrently receive other benefits
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from the project in the form of extension (e.g.• an artisan education center) and infrastructure
(e.g.• school). Not only do these benefits provide a direct incentive to conserve (e.g.• ICDP
conservation link; see Volume I. section VI.d). but they may also provide a goodwill link.
However. it is evident that these interventions are not creating a strong enough link for residents
to forgo tavy or fern pot sales.

Households m"'v indeed want to consel"" .. the regional ecosystems for reasons related to
conservation education or the promotion of goodwill. but there could be two factors preventing
the achievement of the desired behavior: (1) free-riding behavior. or (2) the macro- and micro
constraints faced by households (e.g.. inability to obtain credit which could help households
invest in desirable activities with long-term benefits).

c. emera-aguaculture

Since 1992. Daniel Razafimamonjy and Paul Ferraro have been working with several
villages on al\ aquaculture technique called cypero-aquaculture (Razafimamonjy and Ferraro.
1993). Cypero-aquaculture combines the raising of fish/crustaceans with the growing of a native
semi-aquatic sedge. Scirpus corymbosus (local name: ravindahasa). The fish can be harvested
and eaten by the household or sold in local markets. The sedges can be harvested at least two
times a year and used by women to weave baskets. mats. and hats for sale and household use.

By encouraging households to grow another plant near the village. scientists believed that
they could reduce the collection of forest plants for weaving.20 They hypothesized that if
households perceive that planting the alternative fiber is a more profitable use of land and labor
than collecting forest fibers. households would reduce the amount of labor allocated to the
collection of fibers in the forest. thereby reducing pressure on the forest.

By 1994, a number of households in one village began engaging in cypero-aquaculture.
either individually or communally. It appears that these households no longer collect significant
amounts of Pandanus spp. (screw pine) in the forest for weaving as they had in the past.
However. anecdotal evidence indicates that some of these households are selling the sedges to
households to the west of the PNR's peripheral zone (which do not threaten the PNR) at a high
price. Then they purchase Pandanus spp. from households to the east (which collect in the PNR)
at a lower price (the price is lower because Pandanus fibers are inferior in quality to those of
Scirpus). The households using cypero-aquaculture then have extra money left over to buy goods
in the markets or hire labor for on-farm activities. Thus although the adoption of cypero
aquaculture may reduce a household's incentives to collect Pandanus from the forest, interactions
among households at the regional level may prevent a decrease in aggregate demand for
Pandanus. The widespread adoption of cypero-aquaculture may decrease the demand for

:lO The initiative also could increase the supply of Scirpus whicb bad been intensely collected in some areas
outside of the PNR and is now rare.
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Pandanus, but the final outcome depends upon the size of the extra-regional market for Scirpus.

The scientists involved in this project neglected to think about interactions among
households and assumed that, if cypero-aquaculture was more profitable than conecting wild
fibers, households would substitute Scirpus for Pandanus. Residents may have been able to
predict the way in which they might react to such a scenario had the scientists asked them.

Moreover, because of the participatory approach to research used by the scientists,
residents knew why scientists were introducing cypero-aquaculture - to reduce pressure on the
forest - yet some continue to buy Pandanus. Thus the goodwill link was not very strong in
promoting conservation-friendly household behavior.:!! The degree to which households will
engage in this practice as more households adopt cypero-aquaculture is uncertain, but this
anecdotal case does illustrate potential inter-household interactions that could result from PPNR
interventions.

Finally, cypero-aquaculture not only generates high returns to labor and land, but it also
requires very little labor to maintain production after the pond is established (i.e., it saves labor).
The scientists neglected to examine or ask residents to which activities they would probably
allocate their saved labor. In the west, it appears that many of the households reallocated saved
labor to crayfish collection in the protected area.

An analysis of cypero-aquaculture through Volume I's conceptual framework indicates
that its adoption in the east can actually be dangerous to conservation. Cypero-aquaculture
competes for the same land that residents use for rice paddy cultivation. With irrigable land tied
up in cypero-aquaculture, households in the east are likely to allocate any labor saved towards
tavy.

d. Northern Zone of PNR

Between the early 19505 and the early 1970s, there was a dirt road that could be traversed
by trucks in the northern region of the PNR peripheral zone. In the early 1970s, the road was
rendered impassable by a cyclone. According to residents in this area, when the road wa~

operable, households hunted very little in the forest because they preferred to use the markets ((,
satisfy their consumption neeos and because their interactions with the markets gave them higher
incomes with which to purchase domestic livestock (Ferraro, 1994).

However, the presence of the road did not reduce their demand for lands to conduct tavy.
In fact. their demand for tavy lands increased because they could sell agricultural surpluses. In
the 19508 and 1960s, ,higher demand was tempered by law enforcement. However, when law

21 Residents may believe lbat since they are not collecting the Pandanus. they are not going against the
scientisu' objective.
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enforcement began to disappear in the mid- to late 1960s, the annual rate of deforestation began
~~~ .

Moreover, the presence of the road did not reduce household demand for timber,
weaving materials, or firewood. The absence of markets for these products (they were cheaper
to collect than to bring in from other areas) and cheaper alternative methods for fulfilling the
needs that these products fulfilled meant that households continued to collect these products
within the forest. In fact, increased incomes and markets for agricultural products probably led
to increases in the demands for all of these forest products.22

During the period when the road was intact, households planted more bananas and coffee
trees than they do now. However, rather than reducing their demand for agricultural land, the
planting of these trees increased it. Demand for land tended to increase because tree planting
did not require much labor after the trees were finally growing. Thus since land was not a major
constraint after the early 1960s (i.e., there were sufficient lands within a reasonable distance from
village and little enforcement), households were able to plant bananas and coffee as cash crops
and engage in tavy on new lands to meet most of their subsistence needs. In the presence of
continued tavy production, most of the cash earned from bananas and coffee could be used to buy
manufactured goods or crops that were not grown locally, rather than to buy crops that could be
grown locally.

After the construction of the road, colonial French settlers purchased a lot of land from
residents. The construction of the road increased the settlers' demand for flat la,ds along the
road on which coffee plantations could be established. Higher demand raised the price of these
lands (formerly there was little or no market for land). Many of the current residents say that
tl'.?y or their ancestors, having plenty of hillside and other flatland, s~w 'RO need for these lands
and were eager to receive cash by selling them.23 Thirty years later, these lands are in the
hands of two people who inherited or purchased the land from the original buyers.

By 1m, the population had grown considerably. The flat land sold in the 1950s was
now highly desirable. However, residents did not have enough money to repurchase the land and
therefore were forced to intensify production on already degraded hillsides and to expand their
holdings illegally into forested areas.

The building of the road increased the incentives to invest in flat land away from the
forest, which would generally be considered positive for conservation objectives. However,

:u An increase in income raises the demand for bigger home!; which need more limber. An increase in ,ncome
also tends to raise food consumption and artisan activities that depend upon higber consumption of fuelwood. An
increase in agricullUJ'al production raises the demand for weaving material (see section lI.e).

23 In some cases, the lands were more or less expropriated by the French, but many older residents claim ibat
they or their parents sold their land (Ferraro, 1994).
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residents did not see the potential benefits that could be derived from these lands and thus sold
them. The differeiices in abilities to use these lands across individuals (settlers versus residents)
resulted illl one group being able to take advantage of the road while others could not. The
ultimate result was a skewed distribution of land ownership that is now having negative impacts
on conservation.

e. Conclusions

The micro-case studies demonstrate that the links between potential outside interventions
and household behavior are quite complicated. Without a strong understanding of how
households currently behave and how proposed interventions can affect household behavior,
PPNR personnel may find that their interventions create completely unexpected results, some of
which may have negative impacts on the achievement of conservation goals. The micro-case
studies also demonstrate that ICDP personnel can make many inferences about their current
initiatives simply by examining past household responses to exogenous changes.
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