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ABSTRACT

The vision behind community forestry is to ensure the sustainability of local forests, by
engaging the local communities who depend on these resources. Community forestry is
practiced widely across the globe, with varying degrees of success.

This study focuses on alternative approaches and tools used to evaluate project
performance (in terms of sustainability) and increase participation at the evaluation stage of a
project. | selected a representative case study, the Angkor Community Forest Project, located in
Siem Reap, Cambodia. | conducted a comparative analysis between a participatory ‘bottom-up’
approach and conventional ‘top-down’ approach to develop indicators as tools to assess
sustainability. | assessed performance of the indicator sets against the Sustainability Indicators
Standard (SIS).

Locally-developed indicators perform better than the conventional indicators. However,
neither set is a perfect match for sustainability. The Local Indicators (LI) perform better in
gauging site-specific measures, identifying intangible benefits, and targeting participation,
capacity building and education as critical measures of project success. The conventional or
Project Indicators (PI), are better at measuring economic viability of the project, identifying both
the short and long-term benefits, and capture a blend of local and broader goals associated with
the public good. Overall, | found that the two indicators sets are complementary and could be
used together for a more comprehensive evaluation. Participatory approaches are not suited for
all projects, and guidelines have been established to help decide under what circumstances

participatory project evaluations should be used.



My research demonstrates that alternative forms of project evaluation exist, and that a
participatory approach can assess sustainability of community forestry projects and as well,
increase participation by local beneficiaries. By using a mix of approaches and tools, it is
possible to produce a comprehensive set of indicators to measure sustainability.

Project evaluation is a necessary part of the learning process for international

development agencies and local communities. Invigorating the process with new approaches and

tools could produce more accurate project evaluations and engage meaningful participation by

local beneficiaries.
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Chapter 1: INTRODUCTION

1.0 Overview

Community forest projects were introduced by international development organizations
in the late 1970’s throughout India, Africa and Asia, as a way to achieve “...sustainable
development of natural resources through community-based management” (Brendlar and Carey
1998:3). The community-based project favours the decentralization of forest management and
uses a participatory, grassroots approach to manage local forests. The project objectives are
often a blend of social, economic, and environmental criteria chosen to reflect sustainable
development (Arnold 2001, Veron 2001, Robinson 1998). Participation is thought to be the key
to success by empowering people to address their livelihood needs, ensuring representation of all

groups, building capacity, and promoting democratic



two major reasons most often cited as the causes for the failure of projects are: a lack of
meaningful participation at all stages of the project, and a lack of suitable tools to assess
community sustainability accurately (Johnson 1999, Robinson, 1998, Carpenter 1998, Burwell et
al. 1994, Wells and Brandon 1993, Arnold 1991, Guggenheim and Spears 1991).

In my study, | seek to improve the quality of community forest projects by concentrating
on ways to address these two weaknesses. | will review tools currently used to assess projects,
and investigate new tools that can better assess sustainability. As well, | examine new
approaches to improve how local beneficiaries participate in defining and evaluating project

SUccess.

1.1 Problem statement

To improve the success or performance of community forest projects, it is necessary to
first understand how projects are evaluated. Project evaluations are tools used to measure project
performance, using certain indicators or criteria to assess whether project objectives have been
satisfied (Hira and Parfitt 2003, Hyman 1994). Dixon et al. (1994) situates project evaluations
within the standard project cycle of design and implementation, followed by evaluation.
Theoretically, the cycle is continuous, such that the lessons learned in the evaluation stages are
used to inform the design of new projects.

Unfortunately, the role of project evaluation has not lived up to expectations (Gregory
2000, Cummings 1997). The poor performance of community forest projects over the last 30
years makes it evident that this transfer of lessons-learned is not happening (Arnold 2001,
Robinson 1998, Burwell et al. 1994, Arnold 1991). I suggest three possible explanations:

project evaluations are not being conducted, the results are not being used, or, the evaluations



themselves are not capable of accurately assessi



components of the project for current and future generations (van Pelt 1993, Gilmour and Fisher
1991, WCED 1987).

“Sustainability Indicators” have risen to prominence as an effective tool to measure the
economic, environmental and social outcomes of projects. These indicators can describe the
current state of a project, detect changes, show cause-effect relationships, and even highlight
emerging issues (Gahin and Paterson 2001, Parkins et al. 2001, Fraser Basin Council 2000,
Meadows 1998). Thus, | propose Sustainability Indicators as tools to evaluate community
forest projects.

The development of Sustainability Indicators can be divided into two approaches:
conventional and participatory. The conventional approach involves an external consultant who
develops the indicators so that performance could be assessed against the initial project
objectives. The organization and content of the ‘conventional’ indicator set is at the discretion of
the external evaluator, and may have little or no consultation of the project beneficiaries.

Practitioners in community forestry are critical of



project has consistently used a participatory approach and the local participants are already
familiar and comfortable with a wide range of participatory tools. Moreover, the local indicators
are more likely to reflect the unique local conditions of the project and the chances are greater
that the indicators will be used directly by the beneficiaries themselves to monitor, manage and

improve their project (Bell and Morse 2001, Nazarea et al.



improve the quality of community forest projects. | selected a community forest project in
Angkor, Cambodia as my study site. My research objective was to assess two approaches to the
development of indicators (conventional or participatory) and evaluate the indicators for

sustainability.

1.3 Scope of the research

In this study, | compare two approaches to developing indicators: the conventional top-
down approach (with minimal local consultation) and the participatory approach (using local
beneficiaries as the evaluators). | focus only on developing indicator sets and did not conduct a
full-scale project evaluation to measure the outcomes of each indicator.

There were certain factors that may have weakened the research results, and my
awareness of these limitations influenced the research design. First, | selected the case study site
because of my first-hand knowledge of the project, Cambodia, and the language, and also my
strong relationships with the local beneficiaries. My familiarity with the project and people was
an asset, but also a source of potential bias. To minimize bias, | used a range of tools to
encourage transparency and accuracy of the participatory approach (see Section 5.1.5) as well as
the conventional approach (see Section 4.4.2).

Time was the second constraint. The participatory ‘Local Indicators’ were developed

over three months. After this period, there was no time for additional review and revision, and



1.4 Report organization

Chapter 1 states the problem and defines the purpose and objectives of the research. The
study site is briefly introduced as well as the scope and organization of the research. In Chapter
2, | review literature to provide a brief overview of community forestry, the various approaches
to project evaluation, and conclude by describing the role and development of sustainability
indicators. Based on the literature review, | introduce an analytical framework to assess
sustainability, the Sustainability Indicators Standard (SIS), in Chapter 3, as well as the analytical
methods used to collect and analyse data. In Chapter 4, | describe my case study project, the
Angkor Community Forest Project, and develop a set of Project Indicators (PI) using a
conventional approach. Chapter 5 summarizes the methods and results of a participatory
approach and introduces the Local Indicators (LI) for my case study project. In Chapter 6, |
combine results from Chapters 3, 4, and 5 to assess and discuss the performance of the local and
project indicator sets (the LI and PI) against the SIS. Chapter 7 presents the major lessons
learned from my study, describes the strengths and weaknesses of participatory approaches, and
also discusses the applications of participatory project evaluations. Chapter 8 concludes my

research report with a brief summary of my principal findings and recommendations.






heating. As Eckholm (1975:2) noted, “...for more than a third of the world’s people, the real
energy crisis is a daily scramble to cook dinner.”

In response, international development agen



grass roots” (Arnold 1991:2). Thus, community forestry was originally conceived as a

10



is an outdated term that has been replaced by the general “Community forestry”; in part because
the social forestry projects of India in the mid 1970’s focused on societal and environmental
issues at the expense of economic development, and thus do not meet the trio of sustainable
development goals associated with current projects (Robinson 1998). More recently the blanket
term of Participatory Forest Management (PFM) been used to describe a range of “alternatively
managed” forest projects that emphasize collective action and participation (Davis-Case 2001,
Davies and Richards 1999). Although projects have various labels, they tend to share common
goals of sustainable development, and a common struggle to achieve success (Martin and Lemon

2001, Veron 2001).

2.3  The challenges of community forestry

The first challenge of community forestry is to define and integrate the theory and best
practice of participation in all stages of CBM projects. In every review of community forestry,
there is recognition that identifying and including the key stakeholders is necessary to improve
the quality of community forestry projects. As Guggenheim and Spears (1991:335) wryly note
“Participation is not an absolute guarantor of project success, but its absence is a surefire
prescription for project failure.”

Carter (1996) outlines the basic principles of participation moving across a spectrum of
the level of involvement of the beneficiaries — from limited token representation, to co-operation
and consultation, up to greater decision-making and collaboration and finally collective
participation. Carter defines this final stage as the type of participation when “...local people set
and implement their own agenda; outsiders are absent.” The World Bank (1997) used a similar
definition for participation as a “...process whereby beneficiaries influence the direction and

execution of development projects rather than merely receive a share of project benefits.” The

11



noble goals of participation are well stated, yet how to achieve high quality participation remains

elusive. Martin and Lemon (2001) suggest that participation must start at

12



Analysis (CBA) (Kottak 1991). Again, the performance measure (BCA) tends to be an
externally derived rather than local. The development agency hires an external consultant to
assess the project, and there may be very limited input from the local participants on how to
assess the project.

It seems redundant to state that a “top-down’ approach contradicts the objective of a
grassroots, participatory ‘bottom-up’ approach used in community-based projects. For this
reason alone, conventional approaches lack suitability. After all, if the goal of community-based
projects is to empower local persons to sustainably manage their resources, then the local
beneficiaries must be actively involved in assessing the performance of their project (Johnston
1999, Nazarea et al. 1998, Byron 1991). Without meaningful participation from local
beneficiaries, conventional evaluation results may lack relevance, and are certainly not consistent
to the principles of participatory approaches.

A second weakness is whether conventional tools, such as BCA, are adequate to assess
sustainability, and subsequently evaluate community-based projects (van Pelt 1993, Byron
1991). Conventional evaluations often rely on BCA to measure project performance. Within a
project evaluation, BCA reduces all costs and benefits to a single monetary value, the Net
Present Value, to estimate project performance over a specified period. Decision-makers are then
able to compare which project had the best performance in BCA terms. Their decision is based
on which project had the greater return on investment, or, which project had the highest Net
Present Value (Field and Olewiler 1995).

A number of complaints stem from how BCA has been conventionally applied. First,
decision-makers are locked into a decision-rule that evaluates projects only on economic
considerations (Godoy and Markandya 1993). In conventional evaluations, other lessons learned

are often ignored in deference to the economic performance of the project. In terms of the

13



project cycle, this is not the correct use of project evaluations (Hira and Parfitt 2003, Davies and

Richards 1999). Second, BCA critics argue th

14



economic, environmental and social criteria (Beinat 2001, Petry 1990). For MCA, the net
economic value of the project can be calculated, including market and non-market values. The
decision-makers weigh the multiple criteria, and select the best alternative. Although MCA can
be used to measure sustainability broadly, it is still plagued by challenges of fitting qualitative
criteria within an essentially quantitative framework. It’s weakness is how to ensure the
numbers generated are meaningful and accurate and whether these measurements accurately
reflect how the local communities would assess and value project. Ultimately, these tools do
very little to address the major shortcoming of CBM projects, that is, findings ways to encourage
local input and active participation of beneficiaries.

The third and final weakness of conventional project evaluations refers not to approaches or
tools used, but rather the lack of utility of the project evaluations (Bell and Morse 1999, Hymann
1994). A good example of poor utility is found in Little and Mirrlees (1990) review of World
Bank policies for economic analysis of projects, where they found that CBA had little influence
or utility in World Bank projects. If the conventional tools of project evaluation lack utility, then

the evaluation process itself must be evaluated and improved.

2.5 New tools and approaches to project evaluation

There is widespread discussion among international development agencies of how to
invigorate evaluation processes for participatory, decentralized, community-based projects (ref).
There is an increasing sense among development practitioners that participatory projects require
a different approach to project evaluations (Guijt and Gaventa 1998, UNDP 1996). Agencies
such as the United Nations Development Programme (UNDP), World Conservation Union
(IUCN), the International Development Research Centre (IDRC), the World Bank, the United

Nations Food and Agricultural Organization (FAO) and the Overseas Development Institute
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take charge of the evaluation efforts” (UNDP 1996:6). The direct beneficiaries are active
participants in evaluating project performance and this local input is crucial to effectively
measuring the performance of community-based natural resource management projects
(Hagmann et al. 2002, Parkins et al. 2001, Nazarea et al. 1998, Byron 1991, Kottak 1991).
Some benefits of a participatory approach include (Parkins et al. 2001, Hart 2000):

> Greater relevance to local communities, because the results reflect the needs and
objectives of local participants, including how these needs change over time.

> Greater diversity and depth of information collected, based on a range of diverse
perspectives and participants.

> Ability to measure both market and non-market values over various time frames relevant
to local beneficiaries, including whether benefits and costs are distributed equitably.

> Greater interest and commitment in ownership of projects by local stakeholders.

> Strengthened capacity of local participants, and greater understanding of project at local

level.

Given the diversity of projects, cultures, organizations and governments, indicators have
arisen as a potential tool that could be easily understood and used in project evaluations by local
communities, donors and governments. Depending on how the indicators are selected, the
indicators can increase the level of meaningful participation of local beneficiaries during project
evaluation.

Conventional approaches to indicator development rely on the expertise of external
consultants. The consultants often use a combination of project specific and established
indicators that consider broader concerns of donors and governments, such as economic viability
of the project (BCA) as well as the protection and conservation of public goods and international
standards of biodiversity. Participatory approaches, on the other hand, build on the direct

knowledge of the local beneficiaries, and as such, the objectives and indicators to measure

17



success come directly from the recipients themselves (Chambers 1983). Depending on which
indicators are selected, the indicators can also be relevant and useful tools to measure the

sustainability of CBM projects.

2.6  Sustainability Indicators

Sustainability Indicators rose to prominence after the Bruntland Report in 1987, as a set
of tools to gauge the complexity of sustainable development. Subsequently, countries
throughout North America and Europe have struggled to develop comprehensive Sustainability
Indicators that focus on the linkages among social, economic and environmental factors (Gahin
2001, Hart 1999, Meadows 1998). Indicators vary considerably, depending on the underlying
view of sustainability they embody, the organizing framework they employ, the interests and
goals of their authors and the ultimate end-use of the indicators. There is diversity and
disagreement over which indicators to choose and how many; the only consensus is that the
indicators must represent all three components of sustainability (Bell and Morse 1999).

A number of different indicator sets have been developed and are currently in use — such
as the United Nations Sustainability Indicators (2001) and the World Bank Indicators of
Environmentally Sustainable Development (2001). The indicators are primarily international,
but progress has been made in the regional and city level, such as the Seattle Sustainability
Indicators (1993). More recently, there has been a strong movement to use Sustainability
Indicators as a tool to evaluate international aid projects in developing countries, particularly
those projects with objectives congruent with sustainable development, such as community

forestry projects.
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2.7 The process of developing Sustainability Indicators

The organizations and governments that are developing sustainability indicators range from
the international to the very local, using a variety of processes to do so. Thus, Hart (1999:8)
noted that the “...process of developing a sustainability indicator set is as valuable as the set of
indicators that results.” Many of the recent sustainability indicators projects undertaken have
relied on the Bellagio Principles, a standard methodology for indicators developed by
international researchers and practitioners in 1996 in Bellagio, Italy. The Principles are based on
four concepts (Hart 2000, Bell and Morse 1999, Hart 1999, Bellagio Principles 1996):

1. Those who develop indicator sets must have a vision of sustainability that is appropriate for
the particular place and people involved,

2. The indicators should reflect a holistic view of the linkages between the economic,
environmental and social aspects of development. They should consider both inter- and
intra-generational equity, and they should consider the ecosystem as the base of all systems
over various temporal and spatial scales;

3. The process of developing indicators should be open, inclusive to a wide variety of
stakeholders, and take advantage of existing techniques and technologies for effective
communication, and;

4. The developers need to conduct ongoing assessments of the quality of the indicators in the

set.

The actual selection of each indicator should be based on the following checklist of what
constitutes a ‘good’ indicator. Hart (2000) and Bell and Morse (1999) suggest that sustainability
indicators should be:

> Easy to understand (even by non-experts) — tells us what we wish to know,
> Relevant — a direct measure of what we want and need to know,
> Reliable — information is trustworthy and valid,

> Accessible — information is available and can be gathered while there is still time to act,
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fisheries? Without these links, indicators become static and lose their effectiveness to respond to
ever-changing environmental conditions.

The goal-based framework organizes indicators into a matrix determined by the different
goals of an interest group. The matrix brings together a variety of indicators that relate to
sustainability goals for government, organizations, business or communities. The Canadian
National Round Table on the Environment and the Economy (NRTEE) for example, has
developed a sustainability indicator framework that uses a “...capital approach that will track
stocks of key types of capital — produced, human, natural — needed by future generations”
(NRTEE 2001:4). As long as the goals are representative of the constituents, the framework can
reflect a range of desires, linkages and trade-offs between the various components of
sustainability. If the goals are not representative, than the indicators set will be less useful.

The pressure-state-response framework was developed by the Organization for Economic
Cooperation and Development (OECD) as a tool to analyze environmental indicators (Bell and
Morse 1999). This framework focuses on the human activities (pressure indicators) that lead to
environmental conditions (state indicators) and ultimately to remedial actions (response
indicators). Other organizations, such as the United Nations Commission on Sustainable
Development, also use this framework but interchange driving force for pressure. Bell and
Morse (1999:134) use the following example to illustrate the pressure-state-response framework:

“Poor air quality is a state and one of the contributing pressures is automobile emissions;
therefore one possible response would be to establish automobile emission standards.”

The pressure-state-response framework is useful for describing resource problems and for
understanding the cause-effect relationships among society, the economy and the environment.
However, because the framework is designed to describe complexity, a great deal of time is
required to develop clear indicators with values to indicate whether an increase or decrease is

preferred.
21



2.9 Developing new Sustainability Indicator frameworks

New Sustainability Indicator frameworks are being developed to reflect different
approaches to measuring sustainability. For example, Bebbington (1999) expands the concept of
economic valuation to develop a framework that analyzes the viability and livelihood of rural
communities. The framework measures five forms of capital — produced, human, natural, social
and cultural — and how the local communities modify this capital, and thus increase their ability
to address their livelihood needs. In addition, there are Quality of Life frameworks that include
indicators that are necessary to sustain a desired standard of living, using societal norms and
people’s willingness to pay for these desirable things as a basis (Parkins et al. 2001). Rees
(1996) developed a set of area-based indicators to measure the impact on human activities,
known as the Ecological Footprint model. This model assesses sustainability by measuring the
environmental carrying capacity of the land according to human uses, and does a good job of
highlighting the inequities of “footprints’ between the developed and developing nations.

Bossel (2001) proposes a systems-based framework to develop sustainability indicators
that analyse the performance of interdependent human, natural and support systems. He
proposes a systematic approach to developing high quality indicators that measure the
performance or sustainability of a system. The framework is based on the concept that all things
are part of a system, and that these systems mimic the interdependent and complexity of the
natural world. The framework uses indicators to measure the viability (the health) of each
system. To measure the viability or health of a system, you must select the essential indicators
crucial to the viability of the system. Bossel argues that only be selecting “essential” indicators
can we accurately measure the performance of the system over time.

Bell and Morse (2001) address the development of sustainability indicators by asking:

22



> What do we want to know? How will we find the answers?
> Who wants sustainability indicators and why? How will they be used?
> Do these people also want participation from local people?

> If local participation is required than whose mindset counts?

The answers to these questions and indeed, even asking these questions, introduces a shift
from how to measure sustainability towards how to ensure that the “right” indicators are
developed and are actually used (Gahin 2001, Bell and Morse 1999). There is also a clear
movement to integrate local stakeholders in the development of relevant and realistic
sustainability indicators. For example, the Center for International Forestry Research (CIFOR)
has developed generic templates of criteria and indicators to measure sustainable forest
management practices. The indicator sets were developed by evaluation experts, in consultation
with a wide variety of stakeholders. There is both a North American (1999) version and a
Sustainable Forest Management (2000) version for developing countries. The sets generate
comprehensive measures of social, economic, environmental and policy objectives for
sustainable forestry. However, CIFOR cautions that these indicators are only guidelines: to
develop a complete set of relevant indicators, you must rely on local input to customize each set

(CIFOR 2002).

2.10 Challenges for Sustainability Indicators

It is interesting to note that sustainability indicators face the same operational challenges
experienced by community forestry projects: (a) how to ensure local participation in the
development of relevant indicators, while at the same time, (b) how to align the indicators within

a broad suite of sustainability concerns.
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The argument for a participatory approach to developing sustainability indicators is
repeated throughout the literature (Bell and Morse 2001, David and Whittington 1998, Meadows

1998). The debate resonates with Chambers’ (1983)
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Chapter 3: ANALYTICAL APPROACH AND FRAMEWORK

3.0 Introduction

Based on the literature review, | decided to test two approaches to developing indicators:
conventional and participatory. The former are called Project Indicators (P1) while the latter are
called Local Indicators (LI). The goal of my research was to assess the P1 and LI sets and
evaluate which one performed best against the criteria of sustainability. | selected a community-
based forest management project in Siem Reap, Cambodia as my case study.

Before developing the indicator sets, | had to select an analytical approach capable of
assessing indicators for sustainability, and provide the rationale for choosing a comparative

analysis approach. | developed a composite of
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3.2  Analytical approach

To conduct the research, | required an analytical approach that could assess the performance
of the Local Indicators and Project Indicators, in terms of sustainability. | reviewed the literature
to find a suitable analytical approach that meets the following criteria:

> accounts for qualitative and quantitative aspects of sustainability (social, economic and
environmental);

> able to work with objectives and performance indicators;

> able to assess indicators regardless of how they were derived (e.g., conventional or
participatory), and;

> suitable to work with a one-time ex post evaluation of a five-year project.

I immediately rejected statistical analysis (tests of significance) for the following reasons.
First, there was no cause-effect relationship to be tested because I did not isolate independent-
dependent variables. The only variable being tested was the approach to developing the
indicator sets and the two approaches did not affect each other or the results. Second, the
sampling process to select the case study site was not random, and tests of significance are
properly used to assess to what extent the results are possible within a random sample. Thus, it
would be inappropriate to use tests of significance to analyse the results (Jackson 1999).

I also rejected inductive analysis. Inductive analysis sorts out patterns, themes, and
categories of analysis arising from the data (Patton 1980). However, in my research, the
categories of analysis were pre-selected (ecological, social and environmental sustainability) and
inductive analysis would not be feasible.

Systems-based analysis (SBA), described in Section 2.9, seemed capable of assessing
sustainability by measuring the complexity within and between systems, and like my research,

SBA uses indicators to measure the resilience or viability of these systems over time (Bossel
27



2001). SBA was rejected because my indicator sets were derived only once, and the SBA
requires continuous evaluations to assess the viability (sustainability) of the indicators and
systems over time.

I initially considered case study analysis but had to reject it. Case study analysis involves
organizing the data into one or more specific ‘cases’, with an in-depth study of these cases. The
case study is often a descriptive narrative of the research (e.g., how the indicator sets were
developed, project history) but this approach does not help me assess the performance of the
indicators (Patton 2002).

As my research was a comparison between two groups, | decided to use a comparative
analysis approach because it was flexible enough to fulfill all my research criteria. Comparative
analysis is an analytical approach used to establish equivalence between two or more ‘units’
against a benchmark or “standard’ (Patton 1980). Comparative analysis assumes that if a
standard is valid, and the units being studied meet certain criteria of equivalence against this
standard, it is then possible to infer that the units will also be valid (Jackson 1999). For my
research, the indicator sets (Pl and LI) are the “units’ being compared against a ‘standard’ of
sustainability (SIS) to infer which set better meets the criteria for sustainability.

The analytical approach was used to collect information and analyze the research results.
Figure 1 illustrates how data were collected, summarized and comparatively assessed. Each

stage of the analytic approach is described in greater detail below.
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Figure 1 Analytical framework to comparatively assess the sustainability of Project
and Local Indicators for the Angkor Community Forest Project.

Participatory Approach
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Stage 1 of the analysis develops the indicators and sustainability standard and provides a
preliminary discussion of the LI, Pl and SIS. It concerns how the indicator sets were developed,
organized, and what objectives were used. The development of the SIS is discussed in Section
3.3. The development of the LI and PI are described in Chapters 4 and 5 respectively. Chapter 4
describes the conventional approach, whereby I act as an external consultant to develop a set of

PI to evaluate the case study project. | rely on secondary sources of information, mainly project
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measures were weighed, normalized, and compared to help reach a decision on which indicator
set has the best performance. The decision-rule for MATA states that decision-makers should
choose the alternative or option that dominates, regardless of weighting (Doyle and Green 1995).

The MATA is an additional tool to help decide which indicator set performs best (dominates) in
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countries; it strives to meet the objectives of sustainable forest management; and it has a simple
presentation style. The third set is the Zoning and Environmental Management Plan (ZEMP)
Sustainability Indicators prepared as part of a joint initiative in 1994 between the Royal
Government of Cambodia and the United Nations Environmental, Scientific, and Cultural
Organization (UNESCO 1994). The ZEMP indicators were developed to monitor and improve
environmental sustainability and the social and economic conditions within the World Heritage
Site of Angkor Park. Not only do the ZEMP Indicators meet the criteria of sustainability, but
they are relevant to developing countries and, in particular, apply to natural resource
management in the case study area of Angkor, Cambodia. Other sources consulted include Bell
and Morse (1999), the Principles and Criteria of the British Columbia Forest Stewardship
Council (FSC 2000), Hart (1999) and the Canadian International D024 TPment Agency Guide to
Gender-Sensitive Indicators (1997).

A summary of the SIS is shown in Table 2 (see Appendix A for full details). The SIS is
organized around 3 objectives associated with environmental, economic and social sustainability,
with 29 indicators to measure the ex post performance of a five-year community forest project in
a developing country. The SIS was the benchmark against which the LI and Pl would be
compared, and as such, | designed it to ensure equivalence of measures necessary for effective
comparative analysis (Patton 1980). Thus, the choices made in the design of the SIS influenced
how the Pl and to a lesser extent the LI were derived. A complete description of the
d024 TPment of the Pl and LI can be found in Chapter 4 and 5 respectively. With a standard in
place for the comparative analysis, | proceeded to develop indicators sets using conventional and

participatory approaches.
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Table 2 Sustainability Indicators Standard (SIS) for evaluating the
performance of community forest projects in developing countries.

OBJECTIVES/INDICATORS SOURCE
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Table 2 (cont’d)

Sustainability Indicators Standard (SIS) for evaluating the

performance of community forest projects in developing countries.

OBJECTIVES/INDICATORS SOURCE
3.2 | Key stakeholders participate in all stages of the project Bell and Morse
(1999), CIFOR
(1999)
3.3 | Inclusive representation of diverse group of stakeholders at all stages of project CIFOR (2000,
1999)
3.4 | Contributions made by all stakeholders are mutually valued and respected CIFOR (2000,
1999)
3.5 | Local communities have a degree of participation in decision-making at local and UNESCO (1994)
regional levels
3.6 | Members have satisfactory knowledge of forest use and management plans. CIFOR (2000,
1999)
3.7 | Stakeholders (including children) are educated formally and informally about CIFOR (2000,
community-managed forests 1999)
3.8 | Forest management plan includes training needs assessment of stakeholders and | CIDA (1997)
training schedule.
3.9 | Increased human capital (e.g., technical skills, abilities, education) CIDA (1997)
3.10 | Monitoring results are regularly incorporated into the implementation and revision CIFOR (2000,
of management plans 1999)
3.11 | Reduced dependence on external support (financial, technical assistance) UNESCO (1994)
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areas, an alarming 40% live below the poverty line. Hence, it is not surprising that over 78% of
the population rely on natural resources — agriculture, fish, wildlife, and forests — for their

survival (Ministry of Planning 1999).

Figure 2 Map of Cambodia
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Cambodia is emerging from over three decades of war, political conflict and authoritarian
regimes, particularly the communist regime of the Khmer Rouge (red Khmer) from 1974 - 79. It
is estimated that up to 2 million Cambodians died over the four-year Khmer Rouge period — a

result of war, starvation, torture, exhaustion, malnutrition, lack of medical care and political
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executions (Chandler 1991). The challenge remains to rebuild the Kingdom’s human and

natural resources.

4.2 Case study area: Angkor

4.2.1 Historical over
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families rely on fuel-wood and charcoal for cooking and heating (Ministry of Planning 1999).
Forests also provide materials for housing, tools, equipment and boats, and they supply a wide
variety of foods and medicines. Resins, gums, oils, fruits and fuel-wood are also collected as

marketable products to supplement incomes.

4.2.2 Conflicts: People and forests in Angkor

Prior to the 1970’s, the majority of forest resources were under state control and managed
by the Provincial Department of Forestry. However, de facto understandings at the village level
considered all non-private land to be open-access for collection of fuel-wood and non-timber

forest products. Neighbouring villages respecte

38



scale slash and burn agriculture, charcoal production, over-harvesting of non-timber forest
products (vines, resin from Dipterocarpus alatus or yeang) and unsustainable rates of fuel-wood
extraction. Forest quality, quantity and diversity have decreased in recent decades, and there are
fears that the forests of Angkor, if they continue to be exploited at current rates, will no longer

have the capacity to regenerate (Choulean et al. 1998, UNESCO 1994).

4.2.3 Managing the forests of Angkor

Prior to 1993, Angkor was under the jurisdiction of the Ministry of Tourism and Culture,
and forest management was supervised by the Provincial Department of Forestry. After
designation as a Protected Area in 1993, Angkor was initially placed under the jurisdiction of the
newly-formed Ministry of Environment. The result was on-going conflict with the Department
of Forestry, whose management role had been undermined. The conflict was perhaps moot: the
Ministry of Environment had been given 23 Protected Areas to manage, but had neither the
budget nor the technical capacity to do so (Ministry of Environment 1998).

Fortunately, designation of Angkor as a World Heritage Site in 1994 brought technical
and financial support from UNESCO (United Nations Environmental, Scientific, Cultural
Organization). This support was key in establishing APSARA (the Authority for the Protection
and Management of Angkor and the Region of Siem Reap), an umbrella agency and was the first
step towards realizing objectives for Angkor and Siem Reap (i) to establish durable economic
dynamism (locally, nationally, internationally), and; (ii) to protect and promote the cultural and
natural heritage (UNESCO 1994).

To protect the forests, a Royal Sub-decree (law) was passed that effectively prohibited all

harvesting or collection of trees and/or forest products (Royal
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incomes came from selling fuel-wood, resins and vines collected from the nearby Angkorian
forests (UNV/UNDP 1997, 1995). Fuel-wood and timber were still available in neighbouring
districts, but the cost, time and effort to collect these products were prohibitive. Conflict with
local government authorities and APSARA’s enforcement arm, the Heritage Police, increased
and many families resorted to illegal harvesting — at unsustainable rates — to meet their basic
needs (UNV/UNDP 1997, 1995). Clearly, an alternative was urgently needed to strike a balance
between the temples, trees and people. The alternative proposed was community-based forest
management, to be implemented under the auspices of a United Nations participatory rural

development project that targeted the needs of villagers living in Angkor.

4.3 Case study project: the Angkor Community Forest Project
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Participatory Development Organization (APDO). APDO continues to function in 11 Angkor

villages, using a participatory approach and former project staff, albeit with a reduced budget.

4.3.2 The Angkor Community Forest Pilot Project

Between 1995 and 1997, CPPA project staff researched and documented the impacts of
the 1994 Royal Decree on the livelihoods of the local villagers. The project used a two-pronged
approach to resolve forest resource conflicts. First, the community was engaged and trained to
implement a community-based management project to protect and sustain forest resources. At
the same time, CPPA project staff presented the plight of the local communities to concerned
government agencies and received approval to conduct community-based management pilots in
the Park and lobbied for community forestry legislation. It was hoped that raising the awareness
of both stakeholder groups (communities and government) would lead to better discussions and
participation in the management of Angkor, moving from a ‘centralized control strategy’ to a
‘sustainable community-based management’ strategy that would strengthen the role of local
communities as decision-makers (UNV/UNDP 1997, FAO 1994). After a series of workshops,
exposure visits and training, two villages were identified in 1998 as the most suitable and eager

to pilot community forestry.

4.3.3 Case study villages

The two pilot villages are Preah Dak (Pray- dahk) and Kok Thnoat (Coke-Thnout)
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The demographic statistics for the villages from 1995 to 2001 indicate that Preah Dak has
experienced an average annual population growth rate of 1.4% over the last seven years, while

Kok Thnoat is rapidly increasing at the rate of 2.9% per year (Table 3). Table 3).

43






share in the long-term returns. Similarly, the village chief and homestead owners agreed to

donate 15 communal hectares of previously protected yeang forest located near the primary

school, for a total of 65 ha (UNV/UNDP 1998,1997). With secured funding, land and

participation from a wide variety of stakeholders (especially the local beneficiaries), project

activities commenced in February 1998 (Table 4).

Table 4 Project summary for case study villages Kok Thnoat and Preah Dak.
Kok Thnoat Preah Dak

Protected areas 15 ha 12 ha

Planted areas 52 ha' 36 ha

Total trees planted 33,751 31,937
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4.3 Developing Project Indicators (Pl) using a conventional approach

4.4.1 Introduction

For Stage 1 of my comparative analysis, | needed to develop a set of indicators specific to
the project, using a conventional approach. The following sections discuss how the Pl were

developed, present the complete PI set, and discuss some of the characteristics of the PI.

4.4.2 Methods

To develop the PI, I went to great lengths to ensure that the evaluation was impartial,
consistent, accurate, and not distorted (Table 5). I decided to develop the indicator set based on
my previous project evaluation experience in Cambodia with UNV/UNDP and Concern
Worldwide, an International NGO. For instance, | previously had designed and implemented
over 10 project monitoring systems (using objectives and indicators) related to natural resource
activities. | evaluated the outcomes of community-based forest projects throughout Cambodia,
designed and conducted a strategic review of Concern’s national program objectives, and
evaluated the effectiveness of community-based irrigation schemes. As well, | participated in
numerous external program evaluations between 1997 through 2000, and developed a range of
skills related to project evaluations.

For this research, | assumed the role of an external consultant hired to conduct a
conventional ex post project evaluation of the Angkor Community Forest Project, specifically to
develop a set of indicators. | drafted a fictitious Terms of Reference (TOR) to set standards for
how the P1 would be developed (Appendix C) and gave myself three weeks to complete the

assignment.
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Table 5

Research protocol to reduce bias in conventional approach to
develop Project Indicators (PI) for the Angkor Community Forest
Project.
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Table 6

Project Indicators (PI) for the Angkor Community Forest Project
derived using a conventional approach.

OBJECTIVES/INDICATORS SOURCE
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To fully assess for sustainability, conventional project evaluations should adopt double-
vision, whereby both the project objectives as well as other objectives, are included in the
evaluation. The original project objectives should be clear, and additional objectives should be
used in order to supplement and/or improve the quality and content of conventional PI sets.

An obvious limitation for the project objectives was the lack of community consultation.
The project relied only on externally derived objectives (and indicators). The result is two-fold:
(a) the PI may not reflect local priorities, particularly, how or why project objectives might have
changed over time; and (b) the conventional approach blocks ways to include meaningful
participation of beneficiaries at all stages of the project. It is too late for this case study, but
future projects should develop the project objectives in consultation with the local beneficiaries.

Finally, conventional approaches rely on external evaluators to objectively audit the
performance of projects — yet the selection of indicators is often a subjective preference for
evaluators. The selection of indicators is highly subjective and everyone has ones that they
consider important (Hart 2000). Certain people will focus more on ‘economic’ indicators while
others will lean towards social or environmental ones. In this evaluation, like others using a
conventional approach, the development of the P1 is at the discretion of the evaluators. Thus, the

quality of the indicator sets varies with the skills and subjective preferences of these evaluators.
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Chapter 5: DEVELOPING THE LOCAL INDICATORS (L1I)

5.0 Introduction

As part of Stage 1 of the comparative analysis, this chapter describes a second set of
indicators, the Local Indicators (LI), derived using a participatory approach. First, | describe the
study team and explain the objectives of the participatory approach. Next, | describe the
methods used to derive the LI. In particular, I address how the study team sought to maximize
the accuracy of the results through the reduction of potential areas of bias. Finally, | present the

resulting LI set, and briefly discuss the outcomes of the participatory research.
5.1 Methods
5.1.1 The study team

To facilitate the research, I selected a team of experienced participatory research
extension workers from the local NGO, Angkor Participatory Development Organization
(APDO). The team was comprised of two facilitators/translators, Mr. Chim Chao, the

Environment and Natural Resource Co-ordinator,
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participatory forest mapping for two weeks. Finally, the research was not possible without the

contributions of the local communities who agreed to participate in the study.

5.1.2 Defining the objectives and parameters of the participatory approach

Like the Project Indicators (PI) of Chapter 4, the scope of the local evaluation was limited
to an ex post assessment of the case study community forest project after five years (1998-2001).
The main objective of the research was to use a participatory approach to develop a set of local
indicators to evaluate the case study project. Although not a specific objective of the research, |
also hoped that the exercise would build the evaluative capacity of the local beneficiaries and
provide a set of indicators for the community to monitor project performance.

In preparation for the local evaluation, the study team met in Cambodia in May 2001 to
review, revise, and clarify the objectives and duration of the research. We discussed
participatory approaches and the tools we might use to elicit information (see Section 5.1.3), and
how the research should be conducted to minimize bias (Section 5.1.5). Shortly after these initial
discussions, preliminary meetings were held with the leaders of the community forest groups in
each village to (a) explain the objectives of the research, and (b) request that villagers participate

in the research.

5.1.3 Tools and techniques of participatory approach

To achieve the high level of participation required, the study team decided to use a
variety of techniques and approaches referred to as Participatory Rural Appraisal or Rapid Rural
Appraisal (PRA or RRA). In simplified terms, the major difference between PRA and RRA is
who does the research (Freudenberger 1994). For RRA'’s, outsiders conduct the research,

analyze the results and decide what happens to the information. In PRA, it is the local
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communities, normally with training from outsiders, who define the objectives of the study,
collect and analyze the results and decide what happens to the information. However, because
RRA requires local participation, and PRA requires external facilitation, the line between the two
techniques is often blurred, so that field research often combines aspects of both PRA and RRA.
Overall, the key to successful rural appraisal is collecting pertinent information from a variety of
participants in a timely manner. | selected the study team for their participatory research
expertise, and for their familiarity with the case study project and the local beneficiaries of the
project. For the field research component of the study, the team used both PRA and RRA

approaches to better facilitate a participatory, self-evaluation process.

5.1.4 Data collection

The L1 were compiled based on the information collected during participatory research
conducted in the case study villages over three months from May-August 2001. Figure 4

illustrates the four distinct phases of the data collection.

Figure 4

Four phases of data collection for the participatory project
evaluation of the Angkor Community Forest Project.

Phase 1: Phase 2: DPfha.se ?:h Phase 4:
Evaluation: efining the .
Background e : Sorting &
Research Objectives & Local Indicators Verification
Outcomes (LN

In the first phase of the evaluation, the study team asked the villagers to map the

historical uses and users of forest resources in the case study villages. The historical maps were
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groups to target those persons who may have been under-represented in earlier activities (such as
women) or those groups with a specific expertise or knowledge (e.g., the elders focus group to
discuss the historic use of forest products).

To ensure the consistency of the findings, | compiled the final list according to the
principles of triangulation (Patton 2002) whereby information must be confirmed using a
minimum of three sources, tools, or approaches. The data were triangulated by (a) using
different data-collection methods (mix of quantitative and qualitative), (b) cross-checking the
results using the same methods (tools) but different participants to gain different perspectives,
and (c) some findings were cross-checked using different investigators (e.g., the Provincial
Department of Forestry conducted participatory forest mapping surveys). Information was
collected using a range of participatory tools such as focus groups, semi-structured interviews
(SSI), open interviews, informal discussion, participatory forest mapping and surveys, and
personal observation (FAO 1997, 1995, 1994). The list of indicators was reviewed and revised

according to this additional (triangulated) information.

5.1.5 Minimizing bias

One weakness of participatory approaches is how to ensure that the information collected
is accurate and representative of a wide majority of viewpoints and not biased so as to distort the
results. Table 7 illustrates how potential areas of bias were minimized or eliminated to ensure

the accuracy and objectivity of data collected during the participatory project evaluation.
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Table 7

Field research protocol to reduce bias in participatory research
results to develop Local Indicators (LI) for the Angkor Community

Forest Project.

Potential bias

What is it?

Steps taken to minimize bias

Raised or false
expectations

Participants link research results with
financial/funding opportunities and results
may be prejudiced.

Research team links research results with
financial/funding opportunities and results
may be prejudiced.

The academic purpose of the research was
explained to the participants and the research
team. It was explained to both groups that no
additional funding would be forthcoming as a
result of the research/evaluation.

The participants received only food/drink
refreshments in exchange for participation.
The research team had project salaries and did
not receive additional monies for the research.’

Consistency

Researcher Bias

Research activities facilitated by different
people, using different approaches and
techniques, different places could result
in variances in results.

The researcher is overly familiar with the

There were 2 facilitators and 2 research
assistants who helped schedule meetings and
assist in the villages. The structure of the
research team remained constant over the 3-
month research period.

The 2 facilitators were solely responsible for
translating the results to ensure consistency.

All information was translated weekly to prevent
loss of meaning/context. | sorted, compiled and
analyzed the translated results.

With one exceptionz, all activities were held in
the villages — in the nurseries, community forest
areas, or in the homes of community forest
members.

Both villages had the same research activities®,
used the same tools, and the data was
summarized and analyzed in the same way.
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Table 8

Local Indicators (LI) for the Angkor Community Forest Project
derived using a participatory approach.

OBJECTIVES/INDICATORS

Objective 1: To improve the environment by protecting, planting and growing trees

1.1 | Increased vegetation in degraded areas by planting of local timber and fuel-wood trees

1.2 | Natural regeneration of local timber trees in protected areas

1.3 | A functioning nursery producing a good diversity of local species (e.g., timber, fuel-wood, fruit, medicinal)

1.4 | Adequate amount of land is available for community forest (including expansion)

1.5 | Improved soil quality

1.6 | Increased habitat for wildlife

1.7 | Regulation of climate and weather
Objective 2: To have good participation from all members and equally share the responsibilities
and benefits of the community forest

2.1 | Community forest agreements and management plans (including work schedules, benefit distribution,
monitoring & evaluation systems) exist and are enforced

2.2 | All members participate voluntarily and contribute time and labour equally

2.3 | Funds and labour are available for the operation, maintenance and repair of nursery

2.4 | There is understanding and enforcement of rules/penalties governing forest resource users both within
and between villages

2.5 | Primary benefits are income from harvesting timber trees (long-term)

2.6 | Short-term benefits from increased technical skills

2.7 | Cultural and aesthetic benefits received from protecting the environment

2.8 | Community solidarity and improved morale as a benefit of working together
Objective 3: To enable the people to effectively manage their forest, through training, education
and awareness, and capacity building

3.1 | Establishment of Community Forestry Committee (CFC) with strong leaders

3.2 Training should be n
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Table 8 (cont’d) Local Indicators (LI) for the Angkor Community Forest Project
derived using a participatory approach.

4.3 | Signed and approved Community Forest Agreements (CFA) between community and APSARA

4.4 | Good working relationships with relevant government departments (e.g., Provincial Department of
Forestry)

for inclusion in the final indicator set. A complete list of all indicators, including frequency and

how they were identified, i.e. what research
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Second, the participatory approach is definitely inclusive of local viewpoints, but the
question remains whether the results are actually representative of all community members, and
whether external considerations (such as donors and global benefits) are included. Without both
local and external perspectives, there is the chance that the results could be biased or inaccurate.
Finally, the participatory evaluation was labour and time-intensive as compared to the
conventional approach. Time and expense is definitely a drawback for using a participatory
approach and the costs and benefits should be accounted for when designing participatory

approaches to evaluation.
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Chapter 6: COMPARISON OF INDICATOR SETS

6.0 Introduction

The primary objective of my research was to compare two approaches to developing
indicators, and assess which indicator set performed better against the standard of sustainability.
The research was divided into three stages, as described in Figure 3.1. In Stage 1, the indicator
sets and the standard of sustainability are developed. In Stage 2, the indicator sets are compared
to evaluate their performance against the standard. In Stage 3, trade-offs are made between
certain attributes of the indicator sets to decide which indicator set is preferred.

In the previous chapters, | conducted Stage 1 of my analysis and developed the standard and
indicator sets to be used in Stage 2. In Chapter 3, | developed the Sustainability Indicators
Standard (SIS), a composite of sustainability indicators used to measure the performance of
community forestry projects. The SIS is the benchmark against which indicator sets will be
assessed. In Chapter 4, | developed a set of Project Indicators (PI) using a conventional ‘top-
down’ approach (Table 6). In Chapter 5, the local beneficiaries developed a set of Local
Indicators (LI) using a participatory approach (Table 8).

In this chapter, | first describe the methods used to complete Stage 2 and Stage 3 of the
research. In Stage 2, | compare the LI and PI using the SIS. The PI, LI and SIS are mapped onto
three separate sustainability matrices, according to environmental, economic, and social
objectives, and | discuss the performance of the Pl and LI sets. In Stage 3, the decision analysis
isolates important attributes of the indicator sets to develop a Multi-Attribute Trade-off Analysis

(MATA) to gauge the performance of the Pl and LI.
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6.1 Comparison of Local and Project Indicators

6.1.1. Methods to evaluate performance

The main part of the comparative analysis (Stage 2) involves mapping the LI, Pl and SIS
within three sustainability matrices (Tables 10, 12, 14). | separated the indicator sets according
to the environmental, economic and social objectives used for the SIS. Horizontally, the matrix
contains indicators from the SIS, while the LI and PI fill the columns of each matrix. Thus I was
able to map and assess the performance of the LI and Pl in terms of environmental sustainability,
economic sustainability and social sustainability, in addition to measuring the overall
performance of the LI and PI against the SIS.

To measure indicator performance, I used an ordinal scoring system — good, medium,
poor — to assess how well the LI and PI ‘match’ a corresponding indicator from the SIS. A
‘match’ must use the same phrases, or, meet the exact intent of the SIS. A *probable match’ is
similar, and captures some but not all of the intent of the SIS. For a ‘gap’ there are no
similarities with the SIS. | calculated the performance score by moving horizontally across the
rows of the matrices (Tables 10, 12, 14) and counting whether there is a match (M), probable
match (P), or gap (G). For example, if a local indicator has at least one match with a
sustainability indicator, it receives a ‘good’ rating. If there are only probable matches or gaps,
the sustainability indicator receives a ‘medium’ performance rating. If the sustainability
indicator has no matches, it is assigned a ‘poor’ performance value (Table 9).

Section 6.1.2 through 6.1.4 presents each sustainability matrix and describes the
performance results of the LI and PI in terms of environmental, economic, and social

sustainability.
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Table 9 How to measure performance scores for Sustainability Indicators.

Performance Index Description
Good There is at least one match (M) for the specific Sustainability Indicator
Medium There are no matches (M) only probable matches (P).
Poor There are no matches (M) or probable Matches (P) only Gaps (G).

6.1.2 Results: Assessment of environmental sustainability

In the environmental matrix, I compare the local and project indicators to indicators from

the SIS that mis64.8(to m)8.6(is64Is[(the h1.2bo)5(u)ion lity )]TJa]TJ22 0 TD8001 Tc-0.0026 Tw[(able 9 (
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Environmental sustainability matrix to compare the environmental

performance of the Local and Project Indicators.

Table 10

Objective: The project has met of exceeded a minimum set of goals associated with the health of the

ecosystem.
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Table 11 Comparative analysis of performance measure scores for Project
Indicators and Local Indicators against the environmental objectives
of the Sustainability Indicator Standard (SIS = 7).

Performance Index Project Indicators (PI) Local Indicators (LI)
Good 4 5
Medium 2 2
Poor 1 0

measure diversity but score lower for failing to specify the planting of local species. For
biodiversity the situation is reversed with PI scoring higher than the LI (SIS 1.2). Other than
mentioning a “good diversity of local species” the L1 do not include standards or thresholds to
maintain the biodiversity of the forest ecosystem whereas the Pl demand “moderate to high

levels of biodiversity”.

Medium to poor performance: probable matches and gaps

The PI have three major areas of weakness that appear as probable matches or gaps:
protecting ecologically sensitive areas, protecting rare or endangered species and developing
positive links with neighbouring ecosystems and other land uses (SIS 1.4, 1.5, 1.3). Like the PI,
the LI also fails to include indicators to protect rare or endangered species and this represents a
critical weakness for a project set within a Protected Area (SIS 1.5). Similarly, neither set states
what level or minimum standard of biodiversity should be met, and again, this is a glaring

omission considering the World Heritage Status of the study site (SIS 1.2).

Additional outcomes

Finally, there are a few cases where the Pl and LI have developed indicators that are
uniquely representative of the study site. The Pl include additional indicators that focus on fuel-

wood availability, as this one of the key project objectives (PI 15, 1.8). However, fuel-wood
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indicators are curiously absent from the LI. The LI have additional indicators to value the
ecosystem services provided by the forest, such as climate regulation (LI 1.7). The LI also
measure the land resources available for community forest, as both a requirement and a
constraint to be considered when evaluating project performance. Neither of these indicators are

part of the PI set.

6.1.3. Results: Assessment of economic sustainability

In the economic matrix, | compare the local and project indicators to indicators from the
SIS that measure economic sustainability. The economic sustainability matrix shows how well 6
Pl and 13 LI assess 11 economic indicators drawn from the SIS (Table 12).

An analysis of this matrix shows that the indicator sets have similar performa