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Foreword

IUCN — The World Conservation Union is an international organization whose members include governments,
government agencies and national and international non-governmental organizations (NGOs). [UCN's
Commissions provide aforum for scientists and specialists to participate and form aliances allowing them to act
at local, national or international levels. The Secretariat develops and supports a number of technical programs
and represents the interests of the Union. The strength of IUCN isin its members, networks and associates.

The mission of IUCN is: “To influence, encourage and assist societies throughout the world to conserve the
integrity and diversity of nature and to ensure that any use of natural resourcesis equitable and ecologically
sustainable.” In this mission statement the concept of sustainability refersto the use of living natural resources
in reasonable proportions that fall within the capacity of the resource to reproduce. Sustainable development
implies an improvement in the quality of life while maintaining the carrying capacity of those ecosystems that
sustain this development. In summary, sustainable development implies promoting the wellbeing of people as
well as species, and likewise, of ecosystems. |UCN has called upon the societies of the world to use living
natural resources in a sustainable manner and to equitably distribute the benefits derived from this use.

The IUCN SSC Sustainable Use Specialist Group (SUSG) has made an effort to identify the factors that
influence or affect sustainability of the use of living natural resources. In order to facilitate an understanding of
how this relates to other factors the SUSG Steering Committee, during its June 1998 meeting in Antigua,
Guatemala, proposed the establishment of a committee to organize input from other discussions and develop an
Analytic Framework aimed at understanding the factors that influence sustainability of uses of wild living
natural resources.

The Technical Advisory Committee (TAC) was established with members from different areas of expertise
(sociology, economics, ecology, agro-ecology, wildlife management and statistics; Annex 1) and began
developing an Analytic Framework to be used as atool for project and public policy designers, implementation
agencies and evaluators of projects to determine if auseis or has a probability of being sustainable. Systems
were devel oped to analyze economic, population, socio-political, management, and biological factors
influencing uses of wild living natural resources. These factors were separated into variables with quantifiable
indicators that provided a measure of the trend towards sustainability of a particular use.

TAC' s greatest contribution is, perhaps, to have made the effort of going beyond the local use level and to focus
the analysis on the broader context in which socio-political and cultural factors directly affect those human
populations that make use of the resources. Likewise, the economic factor was not addressed in relation to the
value of specific uses of wild renewable natural resources to the community. Instead, an attempt was made to
relate these uses to the national-global economy that undoubtedly conditions them.

In thisregard, the inclusion of a series of “external” factors, both modifiable as well as non-modifiable, within
the Analytic Framework constitutes a new approach to the analysis of sustainability, which, traditionally, has
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emphasized only ecological dimensions and local phenomena rather than taking into account the external
circumstances that influence them.

TAC isaware of the fact that the development of an Analytic Framework for different regions, ecosystems and
societies in which the lJUCN Sustainable Use Team* and the SUSG isinvolved or has an interest in, isalong-
term conceptual task that needs to be tested and corrected accordingly. TAC hopes that the ideas presented
herein might serve as amode for this process and that these ideas will result in the development of avalid and
useful Analytic Framework for the different situations and contexts in which living natural resources are used.

We hope that this Analytic Framework serves as a basis for addressing this subject on aregiona level, where
these ideas can be tested and improved.

Maria Elena Zaccagnini

Technical Advisory Committee

IUCN SSC Sustainable Use Specialist Group
November, 2001

1 The IUCN Sustainable Use Initiative was established in 1995 to improve understanding about the factors that affect sustainability. Since
that time, sustainable use has evolved from being a somewhat controversial notion to being successfully incorporated into mainstream
thinking about conservation. In keeping with this conceptual shift, IUCN has re-organized its work, moving away from a special, stand-alone
Initiative towards an integrated approach. SUI was disbanded in 2001, but a Sustainable Use Team (SUT) was formed to carry on this work,
synthesizing information and findings across IUCN’s diverse programmes. SUT’s goal is to disseminate information and knowledge about
sustainable use, facilitate analytic and policy contributions from IUCN programmes and members, and develop tools and build capacity for
understanding sustainability. A key actor in this effort is the IUCN SSC Sustainable Use Specialist Group (SUSG,
http:/fiucn.org/themes/ssc/susg/), an international network of experts operating in 17 different regions. SUT acts as the secretariat for the
SUSG.
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1. Introduction

Aswe begin the 21st Century “globalization” is dominating every sector of society. And whilst we have made
great strides in areas such as science and technology we neverthel ess face important questions:

Will the Earth be able to sustain a human population of 6 billion, and which is predicted to increase to 8 or
12 hillion by the year 2050, at existing rates of resource consumption?

Will we be able to feed this population if soil degradation and erosion continue to transform millions of
acres into non-productive land?

I's the present economic model, based on the intensive use of natural resources, sustainable?
Is an economic model that causes millions of people to suffer from malnutrition sustainable?

What will be the impacts on future generations of global warming, a decrease in the availability of potable
water, deforestation and species |0ss?

Given that present and future generations depend, to a large extent, on natural resources, we must find ways of
using these resources in a sustainable manner. The challenge is to use these resources while conserving them,
and that is the essence of sustainable use.

The use of natural resourcesis a part of the human condition. Making use sustainable is controversial and a
challenge, and requires forms of control or regulation. Prohibitive policies imposed by government agencies do
not often work because they cannot control all users of living natural resources, as is the case with many rural
populations that continue to depend on natural resources for their survival. One popular approach to managing
the use of natural resources involves combining the efforts of local communities and management institutions to
create model s that not only guarantee the continued existence of these resources, but aso satisfy the food and
income requirements of the community.

Encouraging the use of natural resources as a conservation strategy is controversial because it is not self-evident.
“Useit or loseit” sounds like a oxymoron, but it is not because if people can use natural resources, they can
value them, and if they value them, they can conserve them. However, uses reported as sustainable have not yet
been studied systematically nor are they fully understood.

2. Background

One of the greatest challenges facing the discussion on sustainable development is to design Analytic
Frameworks with easily measured indicators, for the sustainable use of living natural resources. Such
Frameworks can guide use policies and technologies. Several proposals of conceptual frameworks for
developing sustainability indicators exist that include macro regional evaluations (Winograd 1994) and agro-
ecosystem evaluations (Viglizzo 1996, Becker 1996, Girardin et al. 1999). The majority of the existing
frameworks include the concept of ecological, economic and social sustainability (for example Goodland and
Daily 1996, Borrini-Feyerabend 1997). In many cases these three factors are incorporated as separate variables
instead of interrelated factors. There are examples of sustainability evaluation in the field where these three
factors are taken into account, such as the study to evaluate the sustainable use of iguanas in Cosiguina,
Nicaragua (Solis Rivera and Edwards 1998) and the evaluation of sustainability in the communal management
of vicufias in Peru (Lichtenstein et. al. 1999).

One of thefirst IUCN publications on this subject, An Initial Procedure for Assessing the Sustainability of Uses
of Wild Species (IUCN SUSG 1996), asks questions such as: Why? Who? When? What? and How? to evaluate
the sustainability of living natural resources. Shortly after this publication the [UCN Sustainable Use Initiative
(now the IUCN Sustainable Use Team) produced Factors that Influence Sustainability further developing an
understanding of the diverse factors that influence sustainability of the use of living natural resources centering
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the analysis not only on biological factors but aso on those factors related to humans (for example, ingtitutional
factors, factors related to different ecosystem uses, methods of use, etc.). This document was referred to in the
publication Sustainable Use: The Quest for Independent Variables (Martin 1997), that attempted to develop a
framework taking into account the factors that influence use and their interactions. This document described a
set of 14 variables, analyzed the effects of their direct or indirect interactions and outlined a model that
attempted to estimate the probability of a use being sustainable or not. IUCN then published the Sustainability
Barometer (Prescot-Allen 1997), which does not refer specifically to the use of resources but rather strives to
evaluate the sustainable development of aregion or population, and tries to integrate social, economic and
institutional aspects with environmental aspects taking into consideration a group of indicators for each of these
components.

A working group was established at the SUSG Steering Committee meeting in 1998 (Antigua, Guatemala) to
redesign the Analytic Framework, first hinted at in An Initial Procedure for Assessing the Sustainability of Uses
of Wild Species. The Framework would be redesigned in terms of a supply, demand and control model to
promote better understanding of the factors that affect sustainability of uses of wild renewable resources. This
document recognized that the search for sustainability is a process of continuous improvement in management
and recommended the use of monitoring systems within an adaptive management strategy that would allow for
adjustments leading to sustainability. Although social and economic factors were mentioned, it was
recommended that only the biological factors be monitored in order to determine the extent to which auseis
sustainable.

In the present Analytic Framework, biological, economic and social factors are again taken into account asin
previous papers and socio-political institutional factors are added. Sustainable use is presented within biological
diversity conservation principles asin previous papers (e.g., Report for the Workshop on the Ecosystem
Approach, UNEP/CBD/COP/4/Inf.9 1998, Principles of Sustainable Use Within an Ecosystem Approach, TAC
1999, Indicators for Monitoring Biodiversity: A Hierarchical Approach, Noss 1990) and the White Oak
principles (Box 1). External factors that influence use are also included (for example, structura poverty and
foreign debt) given that these could also dramatically affect the probability of a use being sustainable, perhaps
toward positions of no return. Equity is considered an indispensable requirement for sustainability.

3. Methodology

This analysis was undertaken by the Technical Advisory Committee (TAC) of the [IUCN SSC Sustainable Use
Specialist Group (SUSG). Committee members received and contributed bibliographies addressing methods of
evaluating use sustainability and academic papers providing background information. The bibliography was
supplemented by readings proposed by committee members. The group held six meetings and had other
exchanges during which members contributed additional information from their particular field of expertise.
Consensus was sought among the committee members in striving to reach an interdisciplinary understanding of
the subject. This Analytic Framework is the result of integrating the input from these different fields of
expertise.

4. Analytic Framework
4.1. Rationale

The purpose of developing this Analytic Framework is to promote a better understanding of the factors that
affect sustainability of the use of living natural resources. This understanding relates to the application of a
methodol ogy based on the interaction of different factors that comprise thismodel. This interaction assumes a
multidisciplinary approach that allows for an empirical characterization of the sustainable use of living natural
resources from biological, ecological, social, economic, political, cultural and historical points of view.
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Box 1: Sustainable use definition, axioms and principles, as stated by participants of the White Oak Workshop on
Sustainable Use, White Oak Plantation, Florida, January 20-24, 2001:

Definition:

Sustainable use, both extractive and non-extractive, is a dynamic process toward which one strives in order to maintain
biodiversity and enhance ecological and socio-economic services, recognizing that the greater the equity and degree of
participation in governance, the greater the likelihood of achieving these objectives for present and future generations.

Axioms:

Use of wild living natural resources takes place.

In some instances, the very survival of people and their cultures depends upon use of wild living natural resources.

Use of wild living natural resources is a means of realizing their value.

Sustainable use is a means of bringing about conservation of species and habitats.

Ecological sustainability depends on maintaining biological diversity, key ecological functions and the population(s) of

target species above their thresholds for long-term viability.

Management of wild living resources may be the responsibility of individuals, communities and other entities, both

governmental and non-governmental.

7. In pursuing sustainable use the greater the equity and level of participation in governance, the greater the likelihood of
achieving the objectives of maintaining biological diversity and enhancing ecological and socio-economic services.

agpwDPE

o

Principles:

1. Sustainable use will most likely be achieved with consideration of sociopolitical, economic, biological and user factors at
the community, sub-national, national, and international levels.

2. Sustainable use is enhanced by supportive incentives, policies, laws and institutions at all levels of governance, and by
effective linkages between them.

3. Local communities and other parties who have management responsibility for wild living natural resources must be
supported by acknowledged rights and the means to manage the resources.

4. The contribution and needs of those who manage wild living natural resources must be appropriately reflected in the
allocation of the benefits from the use of those resources.

5. Adaptive management, relying on an iterative process of timely and transparent feedback from socio-economic,
resource and ecological monitoring, is essential for sustainable use.

6. Sustainability of living wild resource use is enhanced if traditional/local knowledge is taken into account.

7. Sustainable use of wild living resources is enhanced if managerial jurisdictions match ecological and socio-economic
scales.

8. Subsidies that distort markets, promote habitat alteration or destruction and unsustainable use of natural resources
should be eliminated.

Although the results of this multidisciplinary experience are very genera, this approach provides a non-
reductionist view of this subject. Sustainability is not perceived as an isolated experience in the use of living
natural resources by an individual or community, but rather as the result of the interaction of several factors for
which an understanding is sought. For example, if we impose many restrictions on the quality of the
environment and natural resources, especially those which strict preservationists frequently impose for a healthy
environment, it is likely that the environment will be sustainable in ecological terms but that the human
population or the society will not (even within alow-level consumer economy). Strong and numerous
restrictions may not only lead to a degree of stagnation but also to a setback in the level of productivity. If this
setback were felt at the basic necessity level (food, housing, health), there would be an intrinsic contradiction
between the sustainable use of a renewable natural resource and sustainable economic and social development.

Sustainability is not perceived, therefore, as a“state” but rather as a dynamic process towards which one strives.
Likewise, external factors (both modifiable and non-modifiable) such as natural disasters, political factors,
structural poverty, or a country’s foreign debt, that may promote violence and political instability, have been
included in the Analytic Framework to provide greater realism, and to take account of change as part of a
historical process, as well as the changing needs of ecosystems and societies.
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The TAC model assumes an ongoing evaluation of the situations regarding the use of living natura resources as
they relate to a series of factors that favor or hinder the sustainability of different types of use. Using this model
one cannot affirm that sustainability is guaranteed if factors “x” or “y” appear in a specific form. In countries
with great political, economic and social instability and with a strong impact of “external” factors, the level of
uncertainty is greater and, therefore, the possibility of reaching sustainability within the system is smaller.

Compared to previous Anaytic Frameworks, this model follows a supply and demand approach to focus on the
more comprehensive relationship of “society and nature” addressing the complexity of interactions among
factors that influence the use of wild renewable natural resources. It is within this framework that richer and
more complex relationships devel op, that go beyond addressing only those economic aspects related to the
appropriation and use of natural resources.

In the discussions held by TAC, the “supply of nature” was addressed by looking at its “production” cycles.
These cycles have determined, and continue to determine, the use that certain societies make of a resource,
providing them with amodel for this interaction also. TAC discussed whether or not a resource could be used
sustainably in a non-sustainable society. For example, are sustainable uses possible in the long-term within
inequitable societies where the users of the resource have no input into the decisions regarding the distribution
of the profits derived from this use? Because TAC chose to address these subjects from a broad perspectivein
which social, cultural and political aspects were defined as factors, it was concluded that certain basic principles
and values, such as equity, defined astherights and full participation of the civil society, are indispensable
conditions for sustainability. Equity is not considered a purely ethical problem, but rather an economic problem.
The lack of equity entails a cost to society. 1n societies with excessive inequality there is a cost associated with
maintaining socia order (Reca and Echeverria 1998) and the systems of resource use that result from that social
order. Sustainability, as understood by TAC, refers to uses of wild living natural resources by societies in which
equity is afundamental value.

4.2. Description of the Analytic Framework

The Analytic Framework is based on four suites of factors:

- Those related to the usable living natural resources.
Those related to the user population.
Those related to institutional, cultural and political conditions in which the use occurs.
Those related to the economic conditions in which the use takes place.

The combination of biological, social (characteristics of the user population, status of institutional, cultural and
political conditions) and economic conditions promote sustainability. These conditions and their interactions
affect or influence the probability of a specific use being sustainable. The sustainable use of a natural resource
will be determined, to a large extent by the interactions between these different factors within different contexts.
Adaptive management is a powerful process that can be used to re-orient use regimes through a permanent
monitoring cycle so that the probability of a use being sustainable is enhanced.
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Figure 1: Relationships among the factors that affect sustainability in the use of living natural resources.
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The probability of a use being sustainable is also affected by uncontrollable factors. These are variables such as
poverty, foreign debt, natural disasters and social, political and economic conflicts that, under certain
circumstances, interact with variables included in the model, changing the conditions under which a sustainable
use can be made of a natural resource. In some cases, they can be more important than internal factors, but the
probability of intervention or management on them is far beyond the possibilities of actors or stakeholders
within a given use system.

A series of sustainable use criteria can be described for each factor. The indicators of each criteriawill allow us
to characterize (quantify and qualify) behavior asit relates to the sustainable use of living natural resources. In
this Framework an attempt is made to include those illustrative indicators that we consider to be most widely
applicable, however, we are aware that some of these indicators cannot be used in certain sustainability analyses
or are not appropriated to given cultural or economic conditions. Also, for other analyses it may be necessary to
include other indicators not included here. Therefore, the lists provided are not truly exhaustive and should only

be used as examples.
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Box 2: Components of the Analytic Framework: Sustainability criteria and indicators.

Principle Principle: A fundamental truth as the
basis of reasoning or action.

Criteria: A standard condition or key
characteristic to be met or judged for

Criteria | Criteria | Criteria sustainable use. It should be
assessed within each dimension of the
Analytic Framework.

Indicators: Qualitative and quantitative
variables or components to be
measured or explored to infer the
status of a given criteria within a
system under management.

Verifiers: Specific data or information
that enhances the ease of assessment
of an indicator within the assessment

I I I I I site (not detailed in this paper).

CIFOR 2000: C & | Toolbox Series

Sustainability indicators must be scientifically valid, realistic and useful for management purposes (Becker 1996). Itis
important that they be easy to measure, subject to surveys and suited to the level of aggregation of the system being
analyzed.

Not all indicators are necessarily pertinent to measuring sustainability for every use. There may be important indicators that
are not included when evaluating a particular use of a natural resource. Specific indicators will vary according to the use
regime being studied, the scale of the activity or the type of use being evaluated, the type of access, the availability of data,
etc.

In this Framework, within each factor or domain we provide examples of potential criteria and indicators that could be
selected and measured to illustrate trends in sustainable use of living natural resources. In applying the Framework to a
specific case, a set of indicators should be selected that reflect the particular ecological, cultural, social and economic
conditions of the system under assessment.

Sustainability is a process and as such it varies with time, yet time is not considered here as afactor. Its
inclusion in the Analytic Framework isimplicit, given that the mgjority of the factors that are considered can
affect sustainability over time. At any given time, the factors that determine sustainability can change and may
have a positive or negative effect on sustainability.
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4.2.1. User Population Factor

The user population is defined as that portion of the human population that directly uses or harvests living
natural resources or is closely linked to the chain of users. “Users’ may comprise only asingle user or multiple
levels of users, depending on the complexity of the use matrix. The characteristics of the user population and its
relationship to the sustainable use of wild natural resources are represented by aspects of population dynamics,
including mobility and the perception of the benefits derived from the use of natural resources. This perception
relates to the position each individua holds in society, to the system of land ownership and access to resources,
to population income and also to awareness expressed as forms of consumption and networks of resource trade
and commercialization (Figure 2).

The Analytic Framework takes into account the dynamics of a user population asit relates to the use of a
resource: Populations grow, shrink, move or abandon aresource, lose access to aresource, are expropriated
from their land, etc., creating a specific population dynamic (Figure 2). This dynamic has an important effect on
the sustainability of a use of aresource.

Geographical and
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heterogeneity

Total population and
structure

Equity in tenure

i — Migration 4— andaccessto
: T resources

User population and
structure
Demography
(population
dynamics)
Institutions

Perception Connection to the Socio-political Institutional Factor

Benefits Connection to the Economic Factor

Resources €—®Connection to the Natural Resources Factor ge—j

Figure 2: Relationships within the human dimension frame of factors related to sustainable use.
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Table 1: Criteria and indicators of the User Population factor. Indicators in this dimension are for orientation due to
great variations on human cultures and perception.

Criteria

Comment

Indicator

1. Population dynamics
according to gender, age,
place of residence and
ethnicity are maintained within
normal patterns for the site.

Indicators provide a means to evaluate the
pressures placed on ecosystems by the
user population.

1.1. Total population according to ethnicity,
gender and age.

1.2. Total rural population according to ethnicity,
gender and age.

1.3. Vegetative growth rate according to ethnicity
and gender.

1.4. Infant mortality according to ethnicity and
gender.

1.5. Life expectancy according to ethnicity, gender
and age.

1.6. Population density per km? within normal
standards.

2. Tenure of living natural
resources secured.

Indicators should explore trends and should
be able to capture abnormal variations for
the area or community. All indicators should
be variable depending on social and cultural
values of the population analyzed.

2.1. Total user population that also owns the
resource.

2.2. Total user population with access to the
resource (for example, tenants).

2.3. Total population without access to the
resource.

3. Population mobility.

3.1. Percentage of rural to urban and urban to
rural migrations.

3.2. Internal and external migration rates.

4. Social structure of user
population.

4.1. Per capita income.

4.2. Per capita consumption.

4.3. Employment and unemployment rates per
gender.

5. Trends in consumption of
living natural resources.

5.1. Number of people that make an extractive
use of the resource.

5.2. Number of people that make a non-extractive
use of the resource.

6. Awareness of uses of living
natural resources.

6.1. Existence of traditional knowledge regarding
the use of living natural resources.

6.2. Existence of acquired knowledge regarding
the use of living natural resources.

6.3. Existence of the transfer of knowledge
regarding the use of living natural resources.

7. Perception and valuation of
the sustainable use of natural
resources exist in populations
of users and society.

Perception is defined as a society’s
understanding of a phenomenon and
relates to historic experience, culture,
knowledge, social position, gender and
perceived needs. As such, the greater the
dissemination of information regarding
environmental issues, the level of informal
education of a population, the level of
consumer organization, and the socio-
political participation of the members of a
society, the greater the awareness of
environmental issues and, therefore, the
greater the possibility of approaching
conditions that allow for sustainable use.

Perception is a variable that is not easily
measured, but can be expressed through
different behaviors. The following are
important components of this variable: (a)
the effect of disseminating information
regarding environmental issues within the
population, (b) the information model used,
and (c) the manner in which the information
reaches different sectors of the population.

7.1. Existence of environmental education
programs (or sustainable development programs)
within public and private institutions.

7.2. Percentage of the population that has
received environmental information (or
information regarding sustainable development)
classified according to the means by which the
information was acquired.

7.3. Number of existing civil organizations in
charge of disseminating environmental
information per inhabitant.

7.4. Number of institutional consumer education
programs per inhabitant.

7.5. Number of NGOs dedicated to consumer
education per inhabitant.

7.6. Existence of consumer organizations.

7.7. Percentage of the population with different
levels of education, classified according to
gender.

10
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4.2.2. Socio-political Institutional Factor

Each society has a particular relationship with nature, based on its religion, ethics, morals, social contract,
technology available for using a resource, local economy and the prospect of exchanges with other communities.
In an ideal situation, we hypothesize that participatory processes and democracy, politics and legislation will
reflect the aspirations of civil society in its different ethnic, cultural and ethical expressions. They also reflect
the principles of sustainable use of living natural resources as agreed to and adopted at an international level (for
example, by the signing of conventions or treaties such as CBD, CITES, RAMSAR, etc.). Therefore, if a
population has established principles for the sustainable use of living natural resources, such principles and the
degree of participation of the population will determine whether or not they are included in the policies of a
government and translated into legidlation pertaining to sustainable use. The existence of such legidation,
however, does not guarantee its enforcement. Thiswill depend on the existence and effectiveness of institutions
(governments, communes, communities, NGOs, etc.) that enforce/comply with the requirements for sustainable
use. Compliance with these requirementsiis closely related to government transparency, the degree of
decentralization of institutions and their ability to implement policies, and the effective communication of
values, knowledge, awareness, etc., regarding all aspects of sustainable use (technological, cultural, institutional,
etc.). Institutions will develop the mechanisms of distributing benefits that are necessary to ensure an equitable
distribution of tenure and access to resources (Figure 3).

Reflect the shared aspirations and consensus

Sustainable Use values of civil society
Policies

Reflect civil society’s principles at an
international level

Political
Agenda Civil Society
Organizations |} Democracy / Participatory Processes
Sustainable Use Must guarantee rights/equity

Legislation
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XA Efficiency L__4 Knowledge

eAwareness

l _ *Decentralization-participation
S dl Existence «Communication:
Institutions

Benefit 4  Equity of Access
.\‘ Connect to
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to e |- Equity of Tenure — Human
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Figure 3: Components and relationships within the Socio-political Institutional factors relevant to assessing
sustainable use of wild living resources.
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The socio-political institutional factor is closely related to economic factors given that policies reflect a society’s
perception of the use of natural resources. Environmental quality, property rights and economic instruments are
established according to the policies that regulate the type of use the society makes of these natural resources.
Misguided property arrangements and certain policies (for example, “perverse” subsidies) may lead to under-
valuation of natural resources, providing consumers and producers with misleading signals regarding the
abundance of scarce natural resources and the environmental damage resulting from their use. Policies and
legidation are areflection of the aspirations of a society encompassing the range of its ethnic, cultural and
ethical expressions.

Table 2: Criteria and indicators of the Socio-political Institutional factor.

Criteria Comment Indicator

1. Promotion and implementation of
sustainable use through legislation.

1.1. Presence of fiscal policies that promote
sustainable use (for example, environmental taxes
and subsidies).

1.2. Absence of perverse incentives (for example,
energy subsidies, industry protectionismz).

1.3. Interest (positive attitude) on behalf of
institutions in implementing principles and legislation
on equity and sustainable use.

2. Promotion of equity in policies
and legislation pertaining to
property, access and distribution of
benefits derived from the use of
living natural resources.

2.1. Existence of policies that take into account
equity, tenure, access and distribution of benefits
derived from the use of living natural resources.

2.2. Existence of legislation that takes into account
equity in the tenure, access and distribution of
benefits derived from the use of living natural
resources.

3. Participation and commitment of
civil society at different decision-
making levels regarding
sustainable use issues.

3.1. Existence of a certain level of organization of
civil society that allows for its expression.

3.2. Existence of participatory processes or
democratic procedures.

3.3. Number and success of existing grassroots
organizations.

3.4. Number of permanent instances (institutions) at
which sectors with different interests participate.

3.5. Level of self-management of civil society.

4. Equity in the mechanisms to
distribute the benefits derived from
the use of living natural resources.

Policies and legislation are
expressed through mechanisms by
which resource ownership, as well
as resource access rights and the
resulting benefits, are distributed
equitably.

4.1. Degree of equity in the tenure of living natural
resources.

4.2. Degree of equity in access to living natural
resources.

4.3. Degree of equity in the distribution of benefits.

5. Ability of institutions to
implement sustainable use of living
natural resources equitably.

5.1. Efficiency (rationale and operation) of
institutions in implementing the sustainable use of
living natural resources equitably.

5.2. Existence of decentralized institutions.

4.2.3. Usable Living Natural Resources Factor

Usable living natural resources comprise the portion of the natural system that is used by human societies. They
do not encompass all biodiversity but rather only that part from which societies (both present and future) derive
a benefit resulting from their use.

Within the dimension of natural resources, one basic principle of sustainable use is that resources are not in
continuing decline and are above a minimum population level. Determining the status of wild living resources
requires an examination of off-take pressure, biological production and habitat quality (Figure 4).

2 Industry protectionism limits competitive pressure to improve efficiency and adopt new technologies and products that are
environmentally and economically sustainable (Panayotou, 1998).
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Natural resources can be subject to different off-take pressur es (extractive or non-extractive use) that vary
according to the type of extraction, extraction technology and time of extraction. An extractive use may be
made of several species smultaneoudly (for example, subsistence hunting of several species of animals by an
indigenous community) or of one species at atime (for example, use of one tree species by a forestry

enterprise). Extractive use of aresource may be undertaken by only one user or simultaneously by several users.
It isimportant to distinguish these different types of use as they relate to management and decision-making
regarding the use of living natural resources and their sustainability.

A strictly non-extractive use may be made of aresource (such as for recreational purposes) or an extractive use
may be made of products derived from individuals of a species (for example, the use of animal hair or wool, or

of fruit from aplant). Thistype of extractive useis very different from the felling of trees or the culling of wild
animals. It should not have a major impact on the survival or reproduction of the species being used.

The diverse extractive and non-extractive uses of one or several species may alter the functional processes of the
ecosystem to which these species belong. These effects may be difficult to anticipate at the outset. Itis
therefore advisable that, when evaluating the sustainability of each use, an analysis be undertaken of the
following interactions:

Between individuals of the species being used.

Between the species being used and other species.

Between the species being used and other functional processes of the ecosystem.

Biological production rates and habitat quality often dictate the type of use system adopted. Recovery rates,
population dynamics, ecosystem functioning (goods and services), factors of biotic and abiotic productivity, and
external perturbations (such as pollution, overgrazing, deforestation, agriculture, etc.) determine whether a
species (or group of species) is used (Figure 4).
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Ecological factors affecting sustainable use of wild living resources

Habitat quality Off-take pressure Sustainable

Use criteria:
Ecosystem goods and
services

Harvest level Resources are
(includes type, time not in
and technology) continuing
decline and
are above a

Biological production minimum

: opulation
External perturbations BOP
level

Some population characteristics to consider on used population:

 Population recovery capacity

» Re-colonizing ability

» Degree of natural fluctuations

» Harvest is a replaceable mortality

» Meta-population structure and refugia

Figure 4: Ecological factors affecting sustainable use of wild living resources.

A list of criteria at different levels of resolution is provided for this evaluation and can be found in section
4.2.3.2.

4.2.3.1. Species Level Resource Use
A general indicator of sustainable use of one or several species would be the continuous presence of a species
above a certain abundance threshold sufficient to guarantee its future viability, not only in terms of demographic

persistence but also ecological persistence (that is, of interspecific interactions). The manner in which different
indicators are considered and interpreted will also depend on whether the use is of one or several species.
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Table 3: Criteria and indicators of the usable living natural resources factor focused at species level.

Criteria

Comment

Indicator

1. Condition and
population dynamics
of a resource not in
constant decline.

Abundance may be measured by
estimating the number of individuals or
indirectly by measuring the following
variables.

1.1. Abundance of the species being used is maintained
at a minimum level.

1.2. Trends in the amount extracted per unit effort
(decrease, no change, increase?).

1.3. Quiality of the individuals extracted or of the
attributes of interest to that particular use (for example,
width of the fiber or size of the trophy) is not modified.

1.4. Demographic rates and parameters (for example,
recruitment rates, changes in the age and sex structure,
extinction of sub-populations) are within natural
variations for a specific site.

2. Habitat condition is
adequate.

2.1. Habitat quality for the survival of the species being
used is maintained for the survival of the species as it
pertains to availability of food, shelter and appropriate
habitat for reproduction.

3. Functional
relationship between
species is maintained
or preserved.

When there is a relatively high degree of
dependence of one species on another,
such as animal-animal (predatory-prey),
animal-plant (pollination) or plant-plant
(epiphytic or parasitic) and this
dependence is largely species specific,
the abundance of one species is
conditioned by that of the other species.

3.1. Degree of dependence among species (for example,
trophic relationships or other types of inter-specific
relationships) are not altered to a critical level of
functioning.

3.2. Degree of specificity of the relationships (for
example, the importance of a species in the diet of
another, or the importance of a species of plant as a
nesting support for a species of bird) are not modified to
a level that might affect population performance.

4. Pressure on living
natural resources is
adequate to the
population dynamic in
the site.

This variable refers to a very important
element: The intensity of the pressure
exerted by the human population on living
natural resources. Although there are
many ways of expressing degrees of
intensity (depending on the type of
resources and the types of societies) we
have selected three indicators that, to a
large extent, represent the degree of
pressure exerted on living natural
resources.

4.1. Extraction rate of the species being used is within
thresholds for minimum viable populations.

4.2. Frequency and time of year when these extractions
take place are equated to the population being used.

4.3. Characteristics of the extracted individuals (size,
age, sex) meet the ranges for minimum viable
populations.

Analytic Framework for Assessing Factors that Influence Sustainability of Uses of Wild Living Natural Resources

4.2.3.2. Use at an Ecosystem Level

Ecosystem use may be associated with several activities that range from recreational activities to the use of the
ecosystem’s functions or services. Some examples include carbon sequestration by forests, water regulation by
wetlands and the role of tropical forests as gene reservoirs. The purpose of sustainable useis to use the resource
while using and maintaining the functions of the ecosystem. From the perspective of natural resources,
evaluation of the sustainable use of an ecosystem as a whole may be addressed by monitoring indicators that
measure the effect of disturbances (both human and natural), and the condition of the composition, structure and
function and/or processes of ecological systems (based on Noss 1990). The type of indicators to be used may
vary but must include at least those components of biodiversity that are considered most relevant which can be
easily measured.
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Table 4: Criteria and indicators of the ecosystem level of the usable living natural resources factor.

Criteria

Comment

Indicator

1. Ecosystem species
composition and diversity is
maintained.

This variable refers to the diversity and
variety of the ecological system at every
level of complexity (landscape,
communities-ecosystems, populations-
species). Diversity indicators should
represent trends in changes both in
richness and relative abundance.

1.1. Trends in landscape diversity (decrease, no
change, increase?).

1.2. Trends in community and ecosystem
diversity (decrease, no change, increase?).

1.3. Trends in population-species diversity
(decrease, no change, increase?).

2. Ecosystem structure is
adequate.

Ecosystem structure refers to what is
known as the architecture of the
ecological system.

2.1. Degree of landscape, community and
ecosystem heterogeneity, and connectivity are
at levels that do not alter integrity of the
ecosystem.

2.2. Habitat structure and conservation status
(vegetation, physiognomy, foliage stratification,
etc.) are maintained under levels of ecosystem
integrity.

2.3. Micro and macro population structure
(spatial distribution, age structure, etc.) are at
levels of maintaining ecosystem integrity.

3. Pressures on the ecosystem do
not alter the basic functional
ecological processes, which are
maintained within critical limits.

Together with possible alterations to the
architecture of the ecological system
there are alterations of an ecosystem'’s
processes. We have chosen two
indicators of ecological system
functional status.

3.1. Trend or changes occurred in areas under
use, on some basic ecological processes
(nutrient cycling, energy flow, erosion, water
quality, chemical pollution, etc.).

3.2. Magnitude of changes (trends) on some
specific ecological processes of particular
importance (e.g., population extinction, degree
of alteration of pollinating relationships, seed
dispersal, biological control, etc.).

4. Natural disturbances and
human pressure on the
ecosystem do not reduce
production capacity.

This encompasses the most important
variables that determine changes to the
ecological system. Many of these
changes are intrinsic to the ecological
system, but others represent the
influence of external factors.

4.1. Extent and temporal frequency of natural
disturbances (for example, floods) and the
pressure caused by humans (for example,
felling of woods, induced fires, land conversion
for other uses).

For a comprehensive list of the indicators that evaluate the impact on different levels of biodiversity complexity,
see Noss (1990) and Redford and Richter (1999).

4.2.4. Economic Factor

The economic aspects of the relationship between nature and society can be expressed as the economic val uation
that social participants assign to their natural resources. From the economic point of view, valuation of
environmental goods and the effects of their use is a key aspect of a process targeted to the sustainable
management of natural resources (Munasinghe 1994).

This valuation results from the level of perception of the costs and benefits that the use of a resource represents

to asociety (Figure 5). Full economic perception requires sufficient information about the costs and benefits,

knowledge of the cause and effect relationships regarding the use of the environment and a willingness to

express this in monetary terms.
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Figure 5: Economic factors, components and their inter-relationships. C/B is cost-benefit, NR is natural resources.

The economic valuation of environmental goods must include all the opportunities of present or future
aternative uses, and the value of the impacts that their use generates on the parties or sectors of the economy
(externalities), and the values expressed by the owners or users of the resource. This valuation may be
expressed to a greater or lesser degree through mechanisms for the exchange of environmental goods and
services (the market, for example) that distribute private and social benefits (or costs). If the cost-benefit
relationship to the private sector (owners and users of aresource) is positive, the use of environmental goods
generates an economic surplus known as “natural resource income”. At the same time the degree of
appropriation of the income by private individuals is represented by the value they assign to this resource, and
constitutes an important component of the equation which describes the total value of the resource.

Mechanisms for the exchange of environmental goods and services determine indicators referred to as prices
(market prices, tariffs, payments required for their use, etc.). These prices normally fall below the overall value
that society wishes to assign to the resource and are outside the economic sphere of the owner or user of the
resource. Differences between private and social benefits, produced by cost transference from resource user to
society, act as economic signals that modify the level of information and consequently, the perception of societal
values on natural living resources (Figure 5).

These differences may be remedied by intervention measures imposed by organized society (through
government, legidlative and administrative entities) such as the definition of property rights over goods (private,
public, common property), establishing rights and restrictions of resource owners and rights of third parties and
economic instruments to promote sustainable use, internalize external costs and impose restrictions on specific
USES.
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Criteria and Indicators of the Economic Factor

The information and social perception of the relative importance of an environmental resource to society as a
whole is expressed as the economic value assigned to this resource. Each society has a particular relationship
with nature and will therefore have a particular perception of an environmental resource. Therefore, the
resulting assigned value will be different.

Relative economic importance of any natural living resource to society as awhole can be initially explained by
the following indicators:

4.2.4.1. Total Economic Value (TEV)

TEV expresses the theoretical total value of each resource unit (environmental good or service) that
incorporates the value of the different attributes of the resource (Dixon et al. 1994). TEV isthe sum of these
component values that range from direct use (extractive), indirect use (not extractive) and option values, to non-
use values such as bequest and existence values. Although the existence of indirect, option and non-use values
is recognized, assigning monetary values is not an easy task.

The purpose of any method of valuation is to obtain an estimate of the population’ s willingness to pay for any
natural living resource. This requires estimating demand in order to determine the social price of agood. This
guantification can be made by simple calculations of the shadow price or reference price (Boardman et al.
1996), or through methods that have been developed to value environmental goods and services. For example,
observing behaviors (travel-cost method), imitating similar markets (proxies), searching for externalities (cost-
based approaches) or asking a specific population to provide a direct valuation (contingent valuation) (Dixon et
al. 1994).

More complex methods may be used such as a complete cost model that takes into account the margina social
opportunity cost and incorporates marginal costs of production, use (present value of future costs that must be
faced by society as aresult of the present use of the resource) and external costs (Panayotou 1998). The TEV
method has some shortcomings as there are environmental goods to which no quantifiable value can be assigned
(Tolba1991).

TEV = (0....,)

The existence and extent of an index of the TEV means greater possihilities of sustainability in the use of this
resource.

4.2.4.2. Relationship of TEV and Price
Market prices or tariffs do not necessarily express the entire value assigned by society. The difference between
the TEV and the “price” established by an exchange mechanism, defines an indicator that expresses an explicit

and monetary recognition of the social value of the resource.

0< P =1
TEV

The closer the price isto TEV, the closer the coefficient approaches the unit value. This means that the price
represents the social value of the resource and allows us to ascertain that the mechanism for the exchange of the
good has made a complete and correct assignation of its value, resulting in satisfactory (or maximum) levels of
sustainability from the economic point of view.

Existence and Quality of Economic Instruments
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Intervention instruments range from motivational and voluntary incentives, to property rights and economic
measures (Y oung 1996, Panayotou 1998). Property rights-related measures establish rights and restrictions on
the ownership of natural living resources such as easement and covenant, management agreements, harvest
licenses, exclusive use rights, development rights and others. The application of economic instruments by a
society is a mechanism by which environmental costs, or the cost of depleting a resource not represented by the
assigned price, can be internalized. Thiswould lead to efficient use of resources and minimize waste.

Economic measures include a variety of instruments that range from char ges, bonds and deposit systems (user
fees, entry charges, royalties, security deposits, assurance bonds) to financial and tax programs (grants,
compensation payments, subsidies, rate debates, fiscal exemptions, soft loans, property taxes, cross compliance)
to market creation programs (tradable quotas, tradable shares, tradable clearing rights, exchangeable land
permits).

N°E.l.:(1,..)
The record of economic instruments (and other intervention measures) in a society is a qualitative indicator of

socia maturity regarding use.

Table 5: Examples of criteria and indicators for the economic factor assessment.

Criteria Comment Indicator

1. Relative importance of the
environmental resources to
the society as a whole.

The information and social perception of the
relative importance of an environmental
resource to the society as a whole is
expressed as the economic value assigned
to this resource. Each society has a
particular relationship with nature and will
therefore have a particular perception of an

1.1. TEV (see explanation in the text).

1.2. Relationship between TEV and price (see
explanation in the text).

1.3. Existence and quality of economic
instruments (see explanation in the text).

environmental resource and the resulting
value will be different.

4.2.5. External Factors

In addition to the four central internal factors that influence sustainable use there are others that, though no less
important, have not been included among the primary relationships for methodological reasons, in part because
their management is far beyond the capabilities of users or managers. We refer to them as external factors and
have subdivided them into modifiable and non-modifiable factors.

4.2.5.1. Modifiable Factors

Social, Political and Economic Conflicts
Growing inequality in the distribution of wealth throughout the world, associated with lack of protection
afforded to the poorer sectors of society, alack of investment in the social infrastructure, health and other basic
services, and high rates of unemployment, ethnic tension and economic crises, make it possible to predict the
probability of conflicts that may affect the sustainable use of living natural resources with a high degree of
certainty.

Foreign Debt

Foreign debt of developing countries and pressure to repay the debt increase poverty and increase pressure on
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natural resources. This resultsin a decrease in the probability of uses of living natural resources being
sustainable. In some situations, this factor can lead to a complete lack of sustainability of resource-based
economies and therefore ecosystems.

Global environmental problems

Local changes in the climate of aregion as aresult of global climatic change may affect resource productivity
and the sustainability of their long-term use.

Structural poverty

Poverty in developing countriesis so deeply rooted that it cannot be reversed merely by changing patterns of
resource use. However, the dynamics of poverty are such that they affect the probability that living natural
resources can be used sustainably. The experience of the 1980s and 90s has demonstrated that impoverishment
of the masses leads to socio-political instability and afall in global economic productivity. Further, the
productivity of a system and international competitiveness appear to be linked to equity.

4.2.5.2. Non-modifiable Factors

Natural disasters such as floods, hurricanes, earthquakes, fires or volcanic eruptions may drastically alter
conditionsin an area, availability of resources and the use societies make of these resources.

When analyzing a situation it is important to take into account the degree of vulnerahility of the system to
external factors. For example, ecotourism enterprises are vulnerable to the political instability of the country in
which they operate. When terrorist outbreaks occur, tourists stop visiting aregion. Many uses of one species
are vulnerable to market fluctuations - if the price of the product decreases, production ceases to be profitable.
All experiences are vulnerable to non-modifiable factors, but in certain places there is a greater possibility of
these occurring more often than in others (for example, earthquakes along fault lines).

4.2.6. Interaction of Factors

Although it is possible to ascertain the influence of individual factors on the sustainability of use of natural
resources it istheir interaction that is most important in determining whether or not a use will be sustainable.
For example, the existence of perverse economic incentives which result from policy failures may alone
promote the over-utilization of natural resources. However, if, in addition to this, property rights to the
resources are poorly specified, there will be an even greater trend towards high extraction rates. If there are
inadequate market controls to ensure appropriate levels of trade, there might be an incentive for poaching which
would lead to overuse. Not only do each of these factors affect the probability of sustainahility, but the effect of
each is multiplied through their interaction.

It is possible to imagine an array of situations or cases in which internal and external factors are incorporated
into the model at different levels, establishing different probabilities for sustainability. Consideration of these
potential interactions would lead to a series of hypotheses that should be explored for different resource
management strategies.

4.2.7. Resource Management

An anaysis of the sustainability of natural resource management must be designed as a function of the
interaction of the four factors described above. Sustainability is affected by a series of events, some of which
are under the control of the users, othersin the hands of resource administrators, others subject to market forces,
etc. Given that these events may change with time, it is advisable to adopt flexible management practices that
can be adapted in response to changes.
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Adaptive management, which can loosely be defined as “learning by doing”, relies on an accumulation of
credible evidence to support action-demanding decisions (Walters and Holling 1990). If established early in the
project planning phase and implemented during the monitoring and management phases, adaptive management
can become a powerful approach to systematically assess and improve the performance of systems and identify
appropriate technologies. An adaptive management program requires measuring conditions of the system and
assessing progress toward goals and performance criteria. Actions can involve doing nothing (i.e., waiting for
conditions to improve), doing something (i.e., implementing corrective actions, based upon the data) or
changing the goa (i.e., admitting that the project will likely never reach the original goal, and that an alternative
system state is desirable).

Adaptive management may be the most appropriate type of management approach when striving to create
conditions of sustainability of the use of living natural resources because it allows for the inclusion of factors
related to risk and uncertainty.

Box 3: Adaptive management.

Possible indicators of adaptive management principles:

1. Existence of management programs based on historic experience and existing updated knowledge. Development of
management programs is not postponed until complete information is gathered.

2. Existence of monitoring programs to evaluate the results of management from several perspectives (economic,
ecological and social).

3. Use of knowledge derived from monitoring and from understanding the dynamics of the ecological system. Knowledge
is used to undertake an evaluation that leads to corrective measures and that incorporate risk and uncertainty in
management practices.

4. Active participation of local players most directly involved with the resource in decision-making, adoption of measure,
responsibilities and benefits.

5. Reinvestment of part of the benefits derived from the use in improving management practices.

The following indicators are also important in decisions related to public policies:

1. The existence of flexible legislation, which allows management practices to be corrected.

2. An efficient administrative body that can make relatively quick decisions.

3. Sufficient interactions among the various public agencies (ministries, secretariats) when making decisions regarding
management of living natural resources.

4. Sufficient awareness among decision-makers of the consequences to the society of negative environmental impacts.

5. Sufficiently trained technical personnel in public service to undertake the above mentioned tasks.

Although adaptive management holds great promise, it must be pointed out that there have been problems in its
implementation (Halbert 1993, McLain and Lee 1996, Roe 1996, Walters 1997 in Johnson 1999). These include difficulties
in developing acceptable predictive models, conflicts related to ecological values and management objectives, little
consideration of non-scientific information and a lack of willingness on the part of agencies to implement long-term policies
because they are considered costly and very risky.

In an adaptive management strategy there will be occasions where problems can be identified, questions
regarding possible effects (natural or not) can be presented, effects on the system being used can be evaluated
and measured, responses (environmental, social, etc.) can be predicted, differences between predicted and
observed data can be verified and, on this basis, adjustments can be made to policies as well as to management
decisions (Figure 6). However, Hilborn and Ludwig (1993) point out that the adjustments needed to move
towards more sustainable systems must be made rapidly and retain flexibility to avoid reaching irreversible
levels of degradation.
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Figure 6: The origins of uncertainty and adaptive management of the environment and usable living natural
resources.
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Throughout this process, it is clear that excellent opportunities exist for the scientific community to act at
different levels within adaptive management settings, especially in regard to the scientific community’srolein
the development and transfer of knowledge and in supporting decision-making, monitoring and orienting-
processes directed at adjusting policies (Ludwig et al. 1993).

In considering every sustainability evaluation processit is important to determine if adaptive management
principles are being adhered to within the existing uses assigned to the resource. To determine this, indicators
such asthose listed in Box 3 can be used.

4.2.8. Space and Time Considerations

Problems with sustainability are expressed at different hierarchical levels, both in space and time. To evaluate
the sustainability of an experience it is essential to use appropriate horizons and spatial scales and it is necessary
to define, in principle, the level at which the system will be evaluated (for example, local, regiona or global)
and for what period of time (past and future) it will be analyzed. Although there are links between the various
levels, it isnot known if the problems presented at a higher level are equal to the sum of the problems that exist
at lower levels of the scale (Viglizzo 1996). At higher levels an expert knowledge of socio-economic and
cultural processes exists, whereas at lower levels physical and biological processes prevail. Thisimplies that
different indicators must be selected when moving from one scale to another (Viglizzo 1996).

The scale that is chosen will determine the significance and the use of indicators while monitoring and analyzing
the use practice. For example, the sustainable use of aresource such aswood within aforest plot will take place

22




Analytic Framework for Assessing Factors that Influence Sustainability of Uses of Wild Living Natural Resources

when the volumetric increase that is harvested does not exceed the growth rate of the forest and consideration is
given to socio-economic factors on an appropriate scale. If sustainability is analyzed on a greater scale
(ecosystem or basin level), in addition to individual resource indicators, it is necessary to include the behavior
and interactions of the components of the system of use at the corresponding level (Winograd 1996).

Every analysis must address whether or not sustainable use is sought for all renewable living natural resources
aswell asthe wellbeing of ecosystems at al geographical scales. Were thisthe casg, it isinevitable that at some
point and under some circumstances a situation of incompatibility would arise. An aternative would be to
accept that, in order to maintain a sustainable use of some renewable natural resources and of some ecosystems,
it is necessary to “sacrifice” others. The solution will depend on the information gained by ecologists regarding
critical structures and functions at different scales (Noss 1990) in order to determine which and to what degree
and where this sacrifice should be made.

Given that sustainability is afunction of arange of factors and variables, the uses that are sustainable today will
not necessarily be so in the future should one or more variables change. Therefore, to have a clearer idea of the
validity of a specific probability of a use being sustainable, it is important to repeat the evaluations of
sustainability of the same system of use within reasonable timeframes.

5. Final comments

It is recognized that the relationships between human societies and nature as manifested by different use
strategies are multiple, changeable and varied. Biological diversity as well as the diversity of human societies
makes it impossible to encompass al possible relationships in one Analytic Framework. The diversity of
situations and contexts makes it very difficult to develop this Framework from atheoretical perspective and
based on the perspective of only one region. Therefore, we envisage the development of this Framework as a
process of ongoing reflection and creation, that will lead to the development of the most appropriate tools for
each particular situation. Sustainability is conditioned by time and whilst a use might be considered sustainable,
if there are changesto the internal and external factors described in this framework sustainability will be put at
risk.

23




Analytic Framework for Assessing Factors that Influence Sustainability of Uses of Wild Living Natural Resources
6. Bibliography
Becker, B. 1996. Sustainability Assessment: A review of values, concepts, and methodol ogy.

Boardman, A., Greenberg, D., Vining, A and D. Weimer. 1996. Cost-Benefit Analysis: Concept and Practice.
Prentice Hall. New Jersey, USA.

Borrini-Feyerabend, G. (ed). 1997. Beyond Fences: Seeking social sustainability in conservation. [IUCN, Gland,
Iniciativa de Uso Sostenibleza

Buchert, G. P., Rgora, O. P., Hood, J. V., and B. P. Dancik. 1997. Effects of harvesting on genetic diversity in
old-growth eastern white pinain Ontario, Canada. Conservation Biology 11:747-758.

CIFOR, 2000. Criteria and Indicators Toolbox. http://www.cgiar.cifor.org

Daily, G. C., and P. Ehrlich. 1996. Socioeconomic equity, sustainability, and Earth’s carrying capacity.
Ecological Applications 6 (4): 991-1001.

Dixon,J.A., L.F. Scura, R.A. Carpenter and P.B. Sherman. 1994. Economic Analysis of Environmental Impacts.
London. Earthscan.

Empresay Medio Ambiente. Diccionario Ambiental. Afio 5, N 26.

Figueroa, A. 1998. En: Agricultura, medio ambiente y pobreza rural en América Latina. Instituto Internacional
de Investigaciones sobre politica alimentaria. BID.

Folke, C., Holling, C. S., and C. Perrings. Biological diversity, ecosystems, and the human scale. 1996.
Ecological Applications 6(4): 1018-1024.

Girardin, Ph., Bockstaller, C. and H. Van der Werf. 1999. Indicators: the environmental impact of farming
systems. J. of Sustainable Agriculture. 13(4): 5-21.

Goodland, R., and H. Daily. 1996. Environmental sustainability: universal and non-negotiable. Ecological
Applications. 6 (4) 1002-1017.

Halbert, C. L. 1993. How adaptive is adaptive management? Implementing adaptive management in
Washington State and British Columbia. Reviews in Fisheries Science 1:261-283.

Hilborn, R. and D. Ludwig. 1993. The limits of applied ecological research. Ecological Applications 3(4): 550-
552.

Holling, C. S,, D. W. Schindler, B. W. Walker, and J. Roughgarden. 1995. Biodiversity in the functioning of
ecosystems: en ecological synthesis. Pp. 44-83 In: C. Perrings, editor. Biodiversity loss: economic and
ecological issues. Cambridge University Press, New Y ork.

Johnson, B. L. 1999. Introduction to the special feature: adaptive management - scientifically sound, socially
challenged? Conservation Ecology 3(1): 10. [online] URL: http://www.consecol.org/vol 3/issl/art10

Laikre, L. and N. Ryman. 1996. Effects on intraspecific biodiversity from harvesting and enhancing natural
populations. Ambio 25:504-500.

Lichtenstein, G., Oribe, F., Grieg-Gran, M, S. Mazzucchelli. 1999. Evaluacion de la sustentabilidad del manejo
comunitario de vicufias en Per(. Serie Evaluating Eden, I1ED.

24




Analytic Framework for Assessing Factors that Influence Sustainability of Uses of Wild Living Natural Resources

Ludwig, D., Hilborn, R. and C. Walters. 1993. Uncertainity, resource exploitation, and conservation: lessons
from history. Science 260:17-36.

Martin, R. B. 1997. Sustainable use: the quest for independent variables. Trabajo presentado en & 4° encuentro
del Seering Committee of the Iniciativa de Uso Sostenible, en Kuala Lumpur, Malasia, 31 de Marzo a 3 de
Abril.

McLain, R. J., and R. G. Lee. 1996. Adaptive management: promises and pitfalls. Environmental Management
20:437-448

Munasinghe,M. 1994. Economic and Policy Issuesin Natural Habitats and Protected Areas. En Munasinghe,M
y McNeely,J. (ed) Protected Area Economics and Policy. World Bank-IUCN. Washington.

Noss, RF 1990. Indicators for monitoring biodiversity: a hierarchical approach. Conservation Biology 4: 355-
364.

Panayotou, T. 1998. Instruments of change: Motivating and financing sustainable devel opment.
UNEP/Earthscan, Londres.

Pearce, D. and K. Turner. 1990. Economics of natural resources and the environment. Harvester Wheatsheaf.
Inglaterra.

Prescott-Allen. 1997. Barémetro de sostenibilidad. En: Una aproximacion integral a la evaluacion del progreso
hacia la sostenibilidad — Serie herramientas y capacitacion, UICN.

Reca. L. and Echeverria, R. 1998. Eds. Agricultura, medio ambiente y pobreza rural en América Latina.
Ingtituto Internacional de Investigaciones sobre politica alimentaria. BID,.

Redford, K. H., and B. D. Richter. 1999. Conservation of biodiversity in aworld of use. Conservation Biology
13:1246-1256.

Roe, E. 1996. Why ecosystem management can't work without social science: an example from the California
Northern Spotted Owl controversy. Environmental Management 5:667-674.

Solis-Rivera, V., and S. R. Edwards.1998. A case study in community-based management of wildlife. En:
Conservation of Biological Resources. E.J. Milner-Gulland & R. Mace. Blackwell Science Ltd., Inglaterra.

TAC.1999. Principles of sustainable use within an ecosystem approach.

Tolba, M. 1991. Presentacién de CEPAL ante la Conferencia de Naciones Unidas sobre Ambiente y Desarrollo
Mexico. Mencionado en Munasinghe, M y McNeely,J. (ed) Protected Area Economics and Policy. World Bank-
IUCN. Washington.

Thom, R. M. 2000. Adaptive management of coastal ecosystem restoration projects. Ecological Engineering
15:365-372

UICN SUSG. 1996. An initial procedure for assessing the sustainability of uses of wild species.

UICN. 1996. Factores que influyen en la sostenibilidad. Informe de las actividades de |a Iniciativa de Uso
Sostenible de la UICN.Congreso Mundial de la Naturaleza, Montreal, Canada.

25




Analytic Framework for Assessing Factors that Influence Sustainability of Uses of Wild Living Natural Resources

UICN. 1998. Technical Advisory Committee: report and recommendations. 5" Working Meeting of the SUSG
Steering Committee. Antigua, Guatemala 12-15 Junio.

United Nations Devel opment Programme. 1996. Human Development Report. Oxford University Press, New
York, USA.

UNEP/CBD/COP/4/Inf.9. 1998. Report for the workshop on the ecosystem approach.
Viglizzo, E. F. 1996. La sustentabilidad en la agricultura.¢Como evaluar y medir?. RIA. INTA. 26 (1):1-15.

Vitousek, P. K., H. A. Mooney, J. Lubchenco, and J. M. Mé€lillo. 1997. Human domination of earth’s
ecosystems. Science 277:494-499.

Walters, C.J. 1986. Adaptive management of renewable resources. Macmillan, New York, USA.

Walters, C. 1997. Challenges in adaptive management of riparian and coastal ecosystems. Conservation Ecology
1(2):1. [online] URL: http://www.consecol.org/vol 1/iss2/art1

Winograd, M. 1994. Indicadores ambientales para América Latina 'y el Caribe. Hacia la sustentabilidad en el
uso detierras. Proyecto IICA/GTZ, OEA, WRI.

WCED. 1987. Our common future. Reporte del World Commission on Environment and Development. Oxford
and New Y ork: Oxford University Press.

Young, M., B. Howard, N. Gunningham, P. Grabosky, E. McCrone, J. Elix and J. Lambert. 19996. Reimbursing
the future. An evaluation of motivational, voluntary, price-based, property -right, and regulatory incentives for
the conservation of biodiversity. Biodiversity Series Paper N° 9. Dept. of Environment, Sport and Territories.
Gov. of Austraia.

26




Analytic Framework for Assessing Factors that Influence Sustainability of Uses of Wild Living Natural Resources

Annex 1: Team Members
Silvia Cloquell

M.S. in Sociology (Department of Philosophy, University of Buenos Aires), Postgraduate studies in Social
Sciences (Latin American Social Sciences Department, , FLACSO). Silvia Cloquell is a Full Professor at the
Department of Agricultural Science, National University of Rosario and is an independent researcher for the
Research Council at the same university. She has undertaken research in the sustainable use of natural resources
and the environment in agricultural production at afamily level. Her publications address the subjects of
sustainabl e agriculture at the family production level, farmers' perception of soil degradation, and behaviors
related to the adoption of conservationist practices. She has published papers addressing women’ s perception of
sustainability and the development of an environmental sociology.

Eduardo Fernandez

Sociologist and Anthropologist. Eduardo Fernandez worked in the Chaco region and in the Amazon on subjects
related to the use of living natural resources and is the author of several books and numerous publications on the
subject. From 1994 to 1998 he worked at IUCN on matters related to social policies.

Cristina Gonzalez

M.S in Statistics (Department of Economic Science, National University of Rosario). Cristina Gonzélez
completed her postdoctoral studiesin Social Sciences, speciaizing in Agricultural Studies, FLACSO, National
University of Rosario. Currently she heads the Statistics and Computing Division of the Agricultural
Experimental Station at Oliveros, INTA. Her field of expertise is biometrics and experimental design,
development of sample surveys and multivariate analytic techniques of qualitative and quantitative data. She
participated in conservation agriculture projects.

Gabriela Lichtenstein

M.S. in Biology (Department of Exact Sciences, University of Buenos Aires), Ph.D. in Behavioral Ecology
(Cambridge University, UK 1997). Gabriela Lichtenstein works as a independent consultant and researcher
associated to the IIED-AL. Her research in the field of sustainability includes a review of communal wildlife
management practicesin Latin America and field work evaluating the sustainability of communal wildlife
management initiatives in the use of vicugnas by rural communities in Peru and in the Mamiraué Sustainable
Development Reserve in Amazonas, Brazil.

Andrés Novaro

M.S. in Biology (Department of Exact Sciences, University of Buenos Aires), and Ph.D. from the University of
Florida, 1997. Andrés Novaro is a postdoctoral fellow for CONICET (National Council on Science and
Technology) working at the Department of Ecology, University of Comahue, Bariloche, Argentina. He is
undertaking research on the effect of hunting and spatial heterogeneity on wildlife population dynamics,
carnivore ecology, predator-prey interactions and the use of wildlife. His Ph.D. research addressed source-sink
dynamics of fox hunting in Patagonia. He has written many papers on this subject and on the sustainability of
hunting in the Neotropics. From 1994 to 1999 he was a member of IUCN’s commission addressing the
sustainable use of species.

José Luis Panigati
Agricultural Engineer, graduated from the Department of Agriculture of the National University of La Plataand

holds an M.S. degree from Oklahoma State University, and a Ph.D from Michigan State University. José Luis
Panigati coordinates the National Project on Desertification Control. His field of expertise is soil management,
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genesis and classification. He was the Coordinator of the National Soil Program for INTA and organized two
International Seminars on Sustainable Agricultural Development. He is the author of numerous papers on soils
and related subjects and edited 5 technical books on these subjects.

Jorge Rabinovich

M.S. in Biology (Department of Exact Sciences, University of Buenos Aires), and Ph.D. in Ecology (Cornell
University, 1967). Jorge Rabinovich is the a senior researcher at CONICET (National Council of Science and
Technology) and at present, an associate professor at the Lincoln Institute for Land Policy, Cambridge,
Massachusetts, U.S.A. Hisresearch in the field of conservation includes: @) environmental impact evaluations,
b) watershed natural resource management models, ¢) wildlife management models. His 129 publications
address the commercial use and conservation of Neotropical wildlife, regional development analysis, models for
the use of vicugnas and guanacos, natural resource property rights in devel oping countries and environment and
economy from the perspective of countries in the South.
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Agricultural Engineer (Department of Agriculture, University of Buenos Aires). Daniel Tomasini completed his
postgraduate studies in the Department of Law and Socia Sciences, University of Buenos Aires and a workshop
at HIID (Harvard University). He is a Professor of Natural Resource Economics in the Division of Economy at
the Department of Agriculture, University of Buenos Aires, and a postgraduate instructor in several departments
at the University of Buenos Aires. He is the technical coordinator of the Soil Conservation Directorate
(Secretariat of Natural Resources and Sustainable Development) and Coordinator of the National Program to
Combat Desertification, and, as such, is the national representative to the United Nations Convention to Combat
Desertification His research includes work in the fields of natural resource economics and conservation,
desertification and the rational use and conservation of energy in agriculture.

Maria Elena Zaccagnini

Professor of Biology, graduated from the Litoral National University, Argentina. Maria Elena Zaccagnini
acquired a specialization in Applied Ecology at the National University of Cordoba and completed postgraduate
studies towards her M.S. and Ph.D. degree at the Department of Fisheries and Wildlife Biology, Colorado State
University. She coordinated the subprogram of Wildlife Management for the National Institute of Agricultural
Technology in Argentina between 1991 and 1999. Presently, she coordinates an inter-institutional project
monitoring the impact of pesticides on wildlife in agricultural ecosystems, and has conducted research on
wildlife species of importance to production systems, either as pests, resources or for conservation purposes. She
teaches Conservation and Sustainable Use of Biodiversity at the Litoral National University and related courses
at INTA. Sheisthe Vice-Chair of the SUSG, Chair of the South American - Southern Cone SUSG and
coordinator of the Technical Advisory Committee for the Global Initiative on Sustainable Use.
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IUCN - The World Conservation Union

IUCN — The World Conservation Union was founded in 1948 and brings together 79 states, 113
government agencies, 754 NGOs, 36 affiliates, and some 10,000 scientists and experts from 181
countries in a unique worldwide partnership. Its mission is to influence, encourage and assist societies
throughout the world to conserve the integrity and diversity of nature and to ensure that any use of
natural resources is equitable and ecologically sustainable. Within the framework of global
conventions IUCN has helped over 75 countries to prepare and implement national conservation and
biodiversity strategies. IUCN has approximately 1000 staff, most of whom are located in its 42
regional and country offices while 100 work at its Headquarters in Gland, Switzerland.

IUCN World HQ

Rue Mauverney 28

CH - 1196 Gland Switzerland
Tel: ++41 22 999 0001

Fax: ++41 22 999 0002
mail@hg.iucn.org
http://iucn.org

IUCN SSC Sustainable Use Specialist Group (SUSG)

The IUCN Sustainable Use Specialist Group (SUSG) comprises 17 decentralized networks of
Regional SUSGs who analyze and compare local use systems through case studies, regional
reviews, workshops, and symposiums. The regional groups function under the auspices of IUCN's
Species Survival Commission (SSC).

IUCN Sustainable Use Team (SUT)

The IUCN Sustainable Use Team acts as the Secretariat for the IUCN SSC Sustainable Use
Specialist Group and is based in the [IUCN Multilateral Office in Washington, D.C., U.S.A.

IUCN SSC Sustainable Use Specialist Group
c/o IUCN Sustainable Use Team,

1630 Connecticut Ave, NW, 3rd Floor
Washington, D.C., U.S.A.

Tel: ++1 202 518 2053

Fax: ++1 202 387 4823

susg@iucnus.org
http://iucn.org/themes/ssc/susg/
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