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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.  I selected a representative case study, the Angkor Community Forest Project, located in 

Siem Reap, Cambodia.  I conducted a comparative analysis between a participatory ‘bottom-up’ 

approach and conventional ‘top-down’ approach to develop indicators as tools to assess 

sustainability.  I 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, I 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.   
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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
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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, I seek to improve the quality of community forest projects by concentrating 

on ways to address these two weaknesses.   I will review tools currently used to assess projects, 

and investigate new tools that can better assess sustainability.  As well, I 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 
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themselves are not capable of accurately assessi
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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, I 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
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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. 
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improve the quality of community forest projects.   I 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, I 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).  I 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, I 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, I 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 
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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, I 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, I 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, I 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, I 

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. 
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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
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grass roots”  (Arnold 1991:2).  Thus, community forestry was originally conceived as a 
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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 
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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
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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 
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project cycle, this is not the correct use of project evaluations (Hira and Parfitt 2003, Davies and 

Richards 1999).  Second, BCA critics argue th
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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 
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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.     
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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: 
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> 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. 



 24   

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, I decided to test two approaches to developing indicators:  

conventional and participatory.  The former are called Project Indicators (PI) while the latter are 

called Local Indicators (LI).  The goal of my research was to assess the PI and LI sets and 

evaluate which one performed best against the criteria of sustainability.   I selected a community-

based forest management project in Siem Reap, Cambodia as my case study.   

Before developing the indicator sets, I had to select an analytical approach capable of 

assessing indicators for sustainability, and provide the rationale for choosing a comparative 

analysis approach. I developed a composite of  
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3.2 Analytical approach 

To conduct the research, I required an analytical approach that could assess the performance 

of the Local Indicators and Project Indicators, in terms of sustainability.  I 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 
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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, I 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 (PI 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. 
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Stage 1 of the analysis develops the indicators and sustainability standard and provides a 

preliminary discussion of the LI, PI 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.  I rely on secondary sources of information, mainly project 



 31   

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 PI would be 

compared, and as such, I 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 PI and to a lesser extent the LI were derived.  A complete description of the 

d024 TPment of the PI and LI can be found in Chapter 4 and 5 respectively.  With a standard in 

place for the comparative analysis, I 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 
regional levels 

UNESCO (1994) 

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 
community-managed forests 

CIFOR (2000, 
1999) 

3.8 Forest management plan includes training needs assessment of stakeholders and 
training schedule. 

CIDA (1997) 

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 
of management plans 

CIFOR (2000, 
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  

 

© Copyright 2002 Lonely Planet Publications.  All rights reserved.  Used with permission. www.lonelyplanet.com 

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
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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).  
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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 ha1 36 ha 

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

4.4.1 Introduction 

For Stage 1 of my comparative analysis, I needed to develop a set of indicators specific to 

the project, using a conventional approach.  The following sections discuss how the PI 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, I previously had designed and implemented 

over 10 project monitoring systems (using objectives and indicators) related to natural resource 

activities.  I 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, I participated in 

numerous external program evaluations between 1997 through 2000, and developed a range of 

skills related to project evaluations. 

For this research, I 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.  I drafted a fictitious Terms of Reference (TOR) to set standards for 

how the PI 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 PI 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 (LI)  

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, I describe the 

study team and explain the objectives of the participatory approach.  Next, I 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, I 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, I 

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.  I 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 LI 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. 

 
 

 

 

 

 

In the first phase of the evaluation, the study team asked the villagers to map the 
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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, I 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.1 

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

• 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. I sorted, compiled and 
analyzed the translated results.   

• With one exception2, 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 activities3, 
used the same tools, and the data was 
summarized and analyzed in the same way. 

Researcher Bias The researcher is overly familiar with the 
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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, I conducted Stage 1 of my analysis and developed the standard and 

indicator sets to be used in Stage 2. In Chapter 3, I 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, I 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, I first describe the methods used to complete Stage 2 and Stage 3 of the 

research.  In Stage 2, I 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 I discuss the performance of the PI 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 PI 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, PI and SIS 

within three sustainability matrices (Tables 10, 12, 14).  I 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 PI 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.   I 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
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Table 10 Environmental sustainability matrix to compare the environmental 
performance of the Local and Project Indicators. 

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 LI do not include standards or thresholds to 

maintain the biodiversity of the forest ecosystem whereas the PI 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 PI and LI have developed indicators that are 

uniquely representative of the study site.  The PI 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, I compare the local and project indicators to indicators from the 

SIS that measure economic sustainability.  The economic sustainability matrix shows how well 6 

PI 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 performance.  Both 

indicator sets were able to match roughly ½ of the sustainability indicators for a ‘good’ 

performance score. If the performance values for both good and medium performance are 

summed, the score for the PI is 82% (9 out of 11 matches or probable matches) compared to 91% 

for the LI (10 out of 11).  Based on the number of matches and probable matches, the LI perform 

slightly better than the PI when assessing economic sustainability (Table 13). 

Good performance:  indicators that match 

PI and LI share comparable number of matches with the SIS, however the matches are 

not necessarily for the same economic indicators.   The indicator sets have three issues in 

common:  forest management plans, compliance rules, and investing in the forest.  Both PI and 

LI include a need for a comprehensive forest management plan, although these plans are not 

necessarily sustainable (SIS 2.1).  Both sets also include indicators that measure compliance, 

enforcement and understanding of the rules governing forest access and use (SIS 2.4).  The LI go  
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Table 12 Economic sustainability matrix to compare economic performance 
of the Local and Project Indicators. 

Objective:  The project ensured the equitable distribution of benefits from forest resources for both current 
and future generations. 
 

SI
S 

2.
1 

A 
co

m
pr

eh
en

si
ve

 fo
re

st
 m

an
ag

em
en

t p
la

n 
ex

is
ts

 fo
r s

us
ta

in
ab

le
 u

se
 o

f t
im

be
r a

nd
 n

on
-ti

m
be

r 
fo

re
st

 p
ro

du
ct

s 

SI
S 

2.
2 

Lo
ca

l p
eo

pl
e 

ha
ve

 s
ec

ur
ed

 ri
gh

ts
 a

nd
 a

cc
es

s 
to

 
fo

re
st

 re
so

ur
ce

s 

SI
S 

2.
3 

Ev
id

en
ce

 o
f c

om
pl

ia
nc

e 
or

 s
uc

ce
ss

fu
l 

en
fo

rc
em

en
t o

f r
ul

es
 g

ov
er

ni
ng

 a
cc

es
s 

an
d 

us
e 

of
 

co
m

m
un

ity
 fo

re
st

 

SI
S 

2.
4 

Ev
id

en
ce

 o
f c

om
pl

ia
nc

e 
or

 s
uc

ce
ss

fu
l 

en
fo

rc
em

en
t o

f r
ul

es
 g

ov
er

ni
ng

 a
cc

es
s 

an
d 

us
e 

of
 

co
m

m
un

ity
 fo

re
st

 

SI
S 

2.
5 

Lo
ca

l p
eo

pl
e 

un
de

rs
ta

nd
 b

ot
h 

fin
an

ci
al

 a
nd

 
in

ta
ng

ib
le

 b
en

ef
its

 o
f t

he
 fo

re
st

 (e
.g

., 
tim

be
r, 

fu
el

-w
oo

d,
 

su
bs

is
te

nc
e,

 m
ed

ic
in

es
, s

oc
io

-c
ul

tu
ra

l, 
re

cr
ea

tio
na

l, 
ae

st
he

tic
, l

eg
ac

y)
 

SI
S 

2.
6 

O
pp

or
tu

ni
tie

s 
ex

is
t f

or
 lo

ca
l p

eo
pl

e 
to

 re
ce

iv
e 

a 



 68   

Table 12 (cont’d) Economic sustainability matrix to compare economic performance 
of the Local and Project Indicators. 
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investment in their forest (SIS 2.9).  The LI describe this investment in terms of non-financial 

contributions, such as donated time, labour, partic
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sustainability, but this indicator could be greatly improved if more detail was given on how the 

benefits will be distributed.  

Conversely, there were two main issues where the PI outperform the LI:  measuring a 

range of short and long-term benefits and capturing the economic viability of the project (SIS 

2.6, 2.10).  The PI aggregate the project benefits as opposed to the disaggregated approach used 

by the LI.  The PI have a distinct advantage in measuring both the short and long-term financial 

benefits resulting from the project (SIS 2.6).  The PI also include specific mechanisms and 

activities to support short and long-term stability, by targeting whether a suitable market exists 

for the community forest products (PI 2.2).  

The most important distinction is the ability of the PI to measure the economic 

performance of the project through the use of Benefit-Cost Analysis (BCA).  This economic 

indicator allows the PI to measure whether the project (and activities) are economically viable.  It 

provides a much needed accountability measure for use by project donors by calculating whether 

the project benefits outweigh the costs (SIS 2.10).  It is necessary to know the opportunity cost of 

each project, so that decision-makers can evaluate whether scarce capital has been spent 

efficiently.   

Medium to poor performance:  probable matches and gaps 

It would seem there is a complementary relationship between the indicator sets.  If one 

set has a gap, the other set will have a match.  For example, the PI fail to address issues of rights, 

access and security, and do not recognize whether the benefits are distributed fairly over time to 

all groups in the community (SIS 2.2, 2.3, 2.8).  The LI fail to adequately describe any short-

term financial benefits (SIS 2.6).  However, recognition of the benefits seems moot if the project 

is not economically viable.  The LI completely ignored this basic premise of economic 
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accountability for a sustainable project – specifically, whether the benefits outweigh the costs of 

the project (SIS2.10).  The LI do not mention BCA as an economic indicator and key measure of 

economic sustainability.  

A joint area of weakness for LI and PI is how to measure whether the benefits are 

perceived as reasonable and secure (SI2.7).  There are not specific indicators to measure 

‘perception’ and it is risky to assume that participation is evidence that local people agree with 

the benefits.  Finally, neither PI nor LI measure whether concerns associated with ‘resource 

scarcity’ are the motivation behind participating in the project (SIS2.11).  As such, I am 

uncertain as to what circumstances, influences, or incentives persuade people to join in 

community forest activities and commit to sustainable activities. 

Additional outcomes  

The LI were the only indicator set to specify indicators to measure the costs, both labour and 

financial, associated with operating the nursery.  I could interpret this in three ways: 

(a) the LI were not developed properly and should have aggregated all costs into one 

indicator; 

(b)  specific costs warrant mention as indicators due to their importance to project 

performance or; 

(c) the LI include the basic concepts of a conventional economic indicator, BCA.  

 

Regardless, the disaggregated costs should signal to the evaluator that certain costs and 

components of the project require careful consideration. 

Last, the LI are the only set that seems to focus on the main physical input necessary for a 

community forest: whether land is available.  The LI seek to ensure that an adequate amount of 

land is available for both current and future community forest needs.  If land availability is a 

constraint, it should also be included in the PI set. Interestingly, the local indicator for land 
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availability (LI 1.4) serves as both an environmental and economic indicator.  This linkage 

between environmental and economic sustainability is a key characteristic of sustainability 

indicators Bossel 2001, Meadows 1999, Berkes and Folkes 1998). 

6.1.4 Results: Assessment of social sustainability 

In this social matrix, I compare the local and project indicators to indicators from the SIS 

that measure social sustainability.  The social sustainability matrix shows how well 9 PI and 14 

LI assess 11 social indicators drawn from the SIS (Table 14). 

Table 14 Social sustainability matrix to compare social performance of the 
Local and Project Indicators. 

Objective:  The project developed or maintained new and existing socio-cultural institutions to support 
community-based management activities. 
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PI 3.1 Level of participation of stakeholders in 
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boundaries of the SIS and PI.  The second focus of the LI is on human resource development 

(SIS 3.7 and 3.9).  The LI define who should have access to training (equal access, including 

children), what the training should be (needs assessment), and how the training should be 
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plans is required to sustain community forestry (SIS 3.6). Third, regular monitoring and 

evaluation, along with integrating the results in revised management plans (SIS3.10) are only 

briefly mentioned in the LI set. Last, there is a significant gap in measuring the community’s 

movement towards self-sufficiency – free from dependence on external sources for technical, 

financial or moral support (SIS 3.11).  As opposed to the SIS (and PI), the LI do not measure a 

reduction in dependence, and until this happens, the social institutions will not be truly 

sustainable. 

 

Additional outcomes 

An additional complaint against both the PI and LI stems from the generalized terminology 

that they use.  For example, ‘the level of participation of stakeholders’ does not give enough 

information to measure the outcome (PI 3.1).  
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beyond the approach (such as weak project objectives) that affect the quality and content of the 

indicator sets.  In the next three sections, I discuss some specific areas where the PI and LI excel 

– and where the indicator sets complement each other to build a more comprehensive set of 

sustainability indicators. 

6.2.2 Where the Project Indicators (PI) perform better 

The conventional approach is an effective way to mix site-specific project objectives with 

higher-level indicators to protect the public good and ensure economic accountability. Project 

objectives are often a mixture of local and external needs and desires.  For example, in the 

environmental matrix, the PI consider both site-specific indicators (fuel-wood shortages) but also 

include indicators to measure conservation and impacts of global biodiversity. Indicators to 



 78   

valuable lessons must somehow be included in project evaluations. Similarly, the LI tend to 

reflect localized environmental concerns, often the resources that families need for their 

livelihood. There is recognition of the immediate problems, but a lack of awareness of the wider 

international conventions that could (or should) be adhered to when protecting the environment.  

Finally, the LI are able to list a number of long-term financial and intangible benefits arising 

from the project.  It is useful to understand the wide range of financial and non-financial 

incentives that motivate people to participate – and using a participatory approach seems to draw 

out these incentives more clearly.   

6.2.4 Are the indicator sets complementary?  

One significant outcome of the research was that the indicator sets are complementary, 

and could be used in combination to develop a comprehensive set of sustainability indicators.  In 

many circumstances, the gaps of one indicator set were addressed by the other set.  This suggests 

there is a role for both approaches to evaluate community-based management projects.   

For environmental sustainability, there are two cases where the PI set is complemented 

by the LI – identifying the linkages with neighbouring systems and the protection or rare or 

endangered species.  The participatory approach provides a deeper understanding of the natural 

resources in the area, and people’s dependence on the health of neighbouring ecosystems.  The 

information (particularly on protection of rare, local species) is very site-specific and is best 

gained through assessments by the local participants. 

For economic sustainability, there are five cases where a complementary relationship 

between the PI and LI exist.  The first two involve how the LI measure site-specific conditions 

related to security of forest ac
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Angkor.  The conventional approach failed to measure these indicators, yet it is important to 

understand the context in which the project is operating.  A participatory approach would give 

more information on the site-specific conditions, and what is important to the local people.  The 

third case involves equitable distribution of benefits, which is a major part of economic 

sustainability.  The PI measure the benefits but do may not include distribution while the LI 

specify how the benefits will be distributed and to whom.  Using both approaches will help us to 

understand not only the quantity of the benefits but also the quality of how they are distributed. 

There are two important cases where the PI complement a short-coming in the LI in 

economic sustainability.  First, the PI include measures of the short and long-term financial 

benefits of a project.  However, the LI do not mention any short-term financial benefits (but 

rather focuses on the ‘intangibles’ or long-term financial gain).  It is well documented that 

without a mix of short-term and long-term benefits or ‘incentives’ projects will fail (Wells 1994). 

In fact, the Angkor project is already suffering from a lack of short-term benefits, and has no 

finances to operate and maintain the nursery.  Clearly, this indicator is crucial to evaluate the 

performance of a project and was missed using a participatory approach. 

Second, the PI define economic accountability as a measure of project performance and 

this is a key performance measure for donors (Bryon 1991).  The LI do not refer to BCA or 

whether the project is economic viable.  I’m curious to know whether the community did not 

include accountability because they do not know about BCA or because economic accountability 

is not relevant for projects that depend on donor funding.  Clearly, accountability of the project is 

not considered as necessary by local communities:  either the funds are there or not. 

Development agencies have much greater restrictions and must provide some measure of 

accountability to donors and governments.  Thus, the participatory approach must be 

complemented by economic performance measures derived using a conventional approach.    
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In the Social Sustainability Matrix, there are 8 instances where the LI and PI could 

complement each other.  Half of the cases involve using a participatory approach to improve the 

quality and quantity of participation within the social institutions associated with community 

forestry.  The LI are far more specific on how to build the capacity of their communities to 

effectively manage their forest resources.  As well, the actual process of developing indicators, to 

build the evaluative capacity of the local beneficiaries, is an additional benefit of the 

participatory approach.   

The PI have an advantage in the remaining cases, specifically because they include a 

temporal component in their indicators that is lacking in the LI set.  For example, the PI 

designate a training schedule while the LI describe who should be trained.  The PI describe 

regular reviews and monitoring, while the LI say only that monitoring and evaluation systems 

should be in place.  If the PI and LI were combined, the indicators would be descriptive, site-

specific, as well as bounded within a time-line.  Finally, the PI mandate certain indicators to 

specifically reduce dependence and increase the responsibility and decision-making capacity of 

villagers to manage their local forest resources. 

6.3 Decision analysis using Multi-Attribute Trade-off Analysis (MATA) 

6.3.1 Methods for MATA 

In this final stage of the analysis (Stage 3), I calculated how the performance measures from 

the sustainability matrices (matches and probable matches) could help a decision-maker trying to 

choose between the PI and LI.  Multi-Attribute Trade-off Analysis (MATA) is a decision-making 

tool that weighs certain performance measures, or, attributes, and uses the resulting values as a 

test for comparing which alternative performs better.  Ultimately, decision-makers should select 
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the alternative with the highest performance value.  MATA is included in the analysis as an 

additional tool to help determine which indicator set – the LI or PI – performs better.  The four 

steps of the MATA are described below (Wright 2001). 

1. Identify which alternatives were being considered and what decision needed to be made.  In 

this study, the alternatives were the PI and LI, and I wanted to decide which indicator set 

performs better against the SIS. 

2. Define how the performance of the indicator sets would be assessed.  I achieved this by 

selecting and scoring certain ‘attributes’ that were important to measure the performance of 

the PI and LI sets.   I used the same performance measures (attributes) used in Stage 2 of the 

analysis:  namely, the number of matches (M’s) and the number of probable matches (P’s).  I 

selected M’s and P’s as the most important attributes to measure how well the indicator sets 

assess the standard of sustainability. For this analysis, all M’s and P’s within each matrix are 

counted and summed.  

3. Assign weights to each attribute, according to the relative importance of the attribute for 

estimating performance.  To do this, I assigned 3 different weights to the attributes, to test the 

sensitivity of the analysis and whether the weighting affects the choice of decision.  In 

Option A, since there is no difference in the weighting between the number of matches (M) 

and number of probable matches (P), both are weighted the same.  Therefore, to calculate the 

weighted performance of the indicator sets, M = 1 and P = 1.    For Option B, I assumed that 

matches (M) were the only important attribute to measure performance and M = 1 but P = 0.  

For Option C, I decided that both M’s and P’s were important, but that M’s should be given 

twice as much weight for determining the performance of the indicator sets.  Thus for Option 

C, M = 2 and P = 1. 
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4. Sum the weighted scores to calculate the Total Weighted Value (V) for each alternative. The 

Total Weighted Value (V) was calculated for Options A, B, and C for both the LI and PI.  In 

addition, I adjusted the results to account for differences in the number of indicators between 

LI and PI.  The Total Weighted Value 
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6.3.2 Results of decision analysis 

The MATA was a complementary tool used to help decide which indicator set performed 

better against the SIS, by calculating which indicator set had the highest Total Weighted Value 

(V) when assessing certain attributes.  Table 16 summarizes the Total Weighted Value (V) for 

Options A, B, and C summed from the three sustainability components in Table 17.  These sums 

give equal weight to each of the three components:  environmental, economic and social.  Refer 

to Appendix E for a complete description of the calculations that contribute to these sums.  

Table 16 Sensitivity analysis for MATA:  Normalized and Total Weighted 
Value (V) of PI and LI to assess performance of Angkor  
Community Forest Project (Option A, B and C). 

Sensitivity Analysis Total Weighted Value (V) 
of Project Indicators (PI) 

Total Weighted Value (V) 
of Local Indicators (LI) 

Option A 20.2 30.6

Option B 56.3 72.3

Option C 38.3 51.4
 

Wright (2000:119) states that for a MATA, the decision-maker must choose “…the 

alternative with highest weight score [value]”.  Based only on this decision-rule, I examined each 

option to select which alternative 
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Finally, I compared the weighted values of the attributes within the indicator sets, once 

more applying the MATA decision-rule.  For the PI, I would select economic sustainability as 

the highest performer in Option A, while for Option B and C it is environmental sustainability  

that performs best.  For the LI, the environment always has the highest score, regardless of 

weighting.   

Table 17 Comparing the normalized and weighted values for Project and 
Local Indicators by sustainability matrices to assess performance  
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Chapter 7:  DISCUSSION 

7.0 Introduction 

The purpose of my research was to examine ways to improve the quality of Community-

based Natural Resource Mana
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7.1 Lessons learned:  developing sustainability indicators 

7.1.1 Overview 

The results show that the Local Indicators (LI) had the highest performance score against 

the Sustainability Indicators Standard (SIS).  Although the LI may have been stronger than the 

Project Indicators (PI), neither set was a perfect match for assessing sustainability.  My analysis 

revealed that neither set is comprehensive, and that the two indicator sets could be used to 

complement each other.   Therefore, there is no perfect way to develop sustainability indicators 

and it may be more effective to use a combination of approaches to ensure the quality of 

indicator sets.   

7.1.2 Whose objectives count?   

The first lesson learned was that whomever sets the objectives predetermines the content, 

quality and utility of the indicators.  The selection (and quality) of objectives shapes the outcome 

of the evaluation and ultimately, whether the results of the evaluation are useful.  For example, 

the original project objectives were poorly defined and negatively affected the development of 

the PI.  The local objectives were distinctly different than the project objectives, raising 

questions about which objectives should be used.  The local objectives were closer to 

sustainability objectives but were still far from perfect.  Some have argued that local objectives 

will always differ from externally-set objectives (like sustainability).  Local objectives cannot be 

relied upon to capture sustainability, because sustainable development is a “…western 
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need for a healthy ecosystem and seek economic opportunities to guarantee and support their 

livelihood and that of their children, and this local version of sustainability is evident in their 

choice of objectives and associated indicators.  

Having said that, there are no guarantees that local objectives, while relevant, will also be 

sustainable and applicable to more global concerns. There may also be certain circumstances 

where international standards for sustainability must override local needs.  In the case of the 

World Heritage Site of Angkor, for example, development agencies and government may be 

committed to protection and may be unwilling to simply leave biodiversity to chance – especially 

because the local communities do not specifically include conservation of biodiversity in the LI.  

There may also be indicators that are so critical that they must be included in any indicator set.  

For example, any indicator set that tolerated ‘human right violations’ would have to be rejected 

outright – regardless if the local communities condoned these practices. These ‘critical 

indicators’ are non-negotiable, and often linked to the vision of the international organization.  

Somehow, they must be translated and included within the locally-developed indicators.  Whose 

objectives should take precedence?  There is no easy answer.  But before embarking on an 

evaluation, the objectives must be clearly defined, including who will develop the indicators to 

evaluate the project, and how the results will be used. 

7.1.3 Issues of equity and distribution 

Sustainability rests on the foundation of equity and how benefits are distributed within 

and between generations (WCED 1987). In this study, the LI address equity while the PI do not.  

The LI define equity as the exchange between present contributions (labour, time) in return for a 

share of future benefits (harvesting of mature timber in 25-30 years).  There are a number of 

difficulties with this definition.  First, the community does not specify how these benefits will be 
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distributed nor how disputes will be resolved – and there will be disputes – although it simply 

may be too early in the project to do so.  Regardless of approach used, it is crucial to develop 

indicators that account for the distribution of benefits and costs over a specified time frame.  

Second, the potential exists for the current generation to be unfairly burdened at the expense of 

future generations, a reverse of the conventional sustainability scenario.  It seems that the current 

generations are paying more (labour, time, restricted access) and have only minimal short-term 

benefits, such as developing technical skills.  Conventional wisdom (Wells 1994, Thomson 

1992) says you need a mix of short and long-term benefits or ‘incentives’ to motivate people to 

participate.  The danger is whether people’s participation today is valued enough to exchange for 

timber in the future.  There is no easy solution, except to include clear indicators that measure 

whether the benefits are fair and equitable:  we cannot simply rely on people’s participation as an 

indicator of equity and fairness. 

7.1.4 Accounting for the full costs and benefits 

The LI do not take into account the full costs and benefits of the project, weakening the 

chances to measure whether the project is economically sustainable.  Although the LI specifies a 

range of project benefits and costs, it ignores the opportunity cost of alternative uses of 

resources.  The LI need to be supplemented with economic indicators (such as Benefit-Cost 

Analysis) to effectively assess the long-term sustainability of a project and to help decide 

whether the project is economically viable. 

Second, the LI detail a broad number of benefits and costs, and in doing so, include a 

number of intangibles that are useful for a truer assessment of project performance.  For 

example, many of the benefits are associated with education and training, and building 

community solidarity.  Not only do we gain insight into the desirability of training components, 
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but the range of financial and non-financial incentives that should be included.  Similarly, the LI 

include the intangible costs of things such as participation and commitment.  These costs, what 

Ostrom (1990) calls transaction costs, are a necessary part of community-based projects, 

especially during the early phases, and must be fully accounted for.   

Third, the LI reveal that the villagers are still reliant on donors for funding and technical 

support.  Perhaps this is not surprising, considering the villages have received funding since 

1993.  Indicators that measure self-sufficiency are necessary for economic sustainability. One 

final problem confounding sustainability is that the original project design failed to adequately 

supply short-term income:  primarily to defray the costs of operating and maintaining the 

nursery.  A combination of poverty and poor planning defeated measures to achieve self-

sufficiency.  Two things are apparent:  either do not build expensive infrastructure that requires 

operation and maintenance funding, or, develop a secure source of locally-generated funds to 

cover the operating costs of the project (World Bank Participation Source Book 1997). 

7.1.5 Getting specific: Setting what, when and how much  

Good sustainability indicators should specify targets, time-limits, thresholds and even 

values (Hart 2000), and both the LI and PI have lots of room for improvement of these aspects.  

A common weakness for both sets was vague or poorly worded indicators.  Indicators should be 

clear and specific to allow evaluators to measure progress towards sustainability.  The indicators 

should also specify boundaries, size, whether an increase or decrease is preferred, and when the 

project should accomplish these goals.  This clarity is especially important when setting 

indicators to measure the more qualitative outputs of the project. 

There will always be site-specific indicators and evaluators should not rely too heavily on 

a generic or standard template, otherwise valuable information and insight could be missed.  
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7.2 Participatory approaches to project evaluations:  strengths and 

weaknesses  

7.2.1 Strengths 

My research showed that participatory evaluations have advantages over conventional 

approaches to project evaluations.  First, participatory approaches tend to capture a wealth of 

information, from a wide variety of participants and perspectives.  The results are holistic, 

descriptive, current, relevant and an accurate depiction of how the villagers perceive their 

project.  Generally, the pace of the evaluation is slower (to accommodate the needs of the 

participants), with time for iteration.  Because local participation is voluntary, the financial costs 

are kept low.  The information is both ‘hard’ and ‘soft’ and local evaluations not only include, 

but equally value, both types of information.  This mixed-method approach to data collection, 

both quantitative and qualitative, seems betted suited to capture the multiple criteria of 

sustainability.   

Second, participatory evaluations encourage mean
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Fourthly, participatory evaluations give us additional insights into the project that might 

be missed in conventional evaluations.  For example, the local evaluation developed a ‘top 10’ 

checklist list (see Appendix F).  Not only was the format different, but the checklist was also 

ranked to show the preferences of each village, and how they differed.  Perhaps ranking is more 

important to villagers than expected, and that information from checklists could also supplement 

the conventional measurement of performance indicators.    

Dixon et al. (1994) noted that the need to find ways to value benefits but before this we 

need to use an approach that accurately identifies the benefits.  This might result in overlapping 

indicators, or intangibles that are difficult to measure.  Complexity shouldn’t be a deterrent 

however, because “…the things that are easiest to measure sometimes shouldn’t be measured at 

all” (Bryon 1991:179). 

7.2.3 Weaknesses 

The outcome of any project evaluation depends largely on the competence, integrity, and 

credibility of the evaluators.  First, a weakness of participatory evaluations is that local 

evaluators may not have the expertise or capacity to evaluate their own project. The communities 

often require extensive training and external experts to facilitate the process.  It can be a time-

consuming and costly, in terms of lost opportunity costs for locals.  Because participatory 

evaluations are still relatively untested, it could be difficult to persuade both donors and local 

communities to participate in such a process. 

Second, there is the threat that participatory evaluations are not representative of the 

entire community.  Local evaluations are definitely relevant to those who participate, but I am 

not sure whether the results are representative of the entire village.  Local evaluations may also 

neglect a diversity of perspectives outside of the direct beneficiaries:  for example, neighbouring 
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villages who share the forest resources or who are affected by the project, community members 

who chose not to participate, government representatives, tourism or other private interests, even 

project staff.  As noted from the research, participatory approaches also suffer from a lack of 

external ‘broader’ perspectives and the quality of the indicator sets may become too narrow or 

site specific for any meaningful use by donors.  Both local and external viewpoints are crucial 

for a full project evaluation, but some could get marginalized if a localized participatory 

approach is used. 

Third, participatory evaluations may lack utility if the results cannot be compared both 

locally (Horizontal) and internationally (Vertical).  If the results are not comparable, they lack 

utility and may be of less relevance to international development agencies that rely on project 

evaluations to craft new projects and decide which project should be funded. 

Fourth, participatory evaluations are susceptible to bias, particularly when scarce funding 

dollars are attached to the outcome.  All types of evaluations should consider bias as a potential 

weakness and take steps to address to ensure accurate results.  It is included as a reminder that 

evaluation teams must be knowledgeable and vigilant about using best practice to ensure an 

unbiased, critical, but fair evaluation of the project.   
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7.3 Facing the realities of international aid and development  

Participation is an acknowledged necessity for strong and successful development 

projects.  There are tools that do incorporate participation at various stages – tools such as 

participatory project evaluations – but they are not being used.  Although there may be many 

reasons for this lack of use, I have narrowed them to three. 

The first reason deals with the political will of international development agencies.  

Projects are still driven by the objectives and philosophies of these donor agencies (often in 

conjunction with governments) and thus evaluations are at the discretion of each organization.  

How the evaluations are conducted – if at all – and how the results are used depends entirely on 

the will of the organization.  Local evaluations are only possible if the development organization 

support and nurture a learning atmosphere.  As such, it is important to realize that participatory 

project evaluations are not only about local situation, but also about detecting a strong 

connection across the local/external interface.  Communities do not operate in isolation, and 

must therefore be sensitive to the positive and negative impacts of external influences, such as 

government policies, market forces, and the evolving goals of international development projects 

(Klooster 2000). 

The second reason is that the local communitie
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people bear the cost of local evaluations.  There are no guarantees that the benefits of a 

participatory approach outweigh the costs for local evaluators.  In addition, with the onus of 

evaluation placed on the shoulders of the direct beneficiaries, there is the chance that local 

participants may be unwilling to ‘negatively’ assess their project for fear that funding will be 

stopped. 

The third reason is that there is reluctance to try a new approach.  Participatory 

evaluations are talked about in development circles and generally praised, but not implemented.  

The methods and approaches have been discussed at length (Bell and Morse 2001, UNDP 1996) 

but who is testing this new approach? The limited acceptance of participatory evaluations may in 

part be due to the lack of critical mass of information – not many have been tried, and certainly 

even less to assess for sustainability.  Project evaluations must have utility.  As such, 

en ldeo
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> Only projects with time and flexibility should use participatory approaches.  The project 

must be able to support the use of local objectives, be prepared to deal with unexpected 

events or delays, and be committed to capacity building.  If a project has set objectives and 

little flexibility with time, it should not use a participatory approach. 

> Participatory evaluations should be used only if project managers and local beneficiaries are 

comfortable trying new approaches and facilitate a learning atmosphe0nin> Participatory evaluations should be used only if project managers and local beneficiaries are 
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Chapter 8: CONCLUSION 

 

The vision behind community forestry is to ensure sustainability of local forests, by 

engaging local communities who depend on these resources.  In practice, conventional tools and 

approaches used by international development agencies have failed to adequately integrate either 

sustainability or participation when evaluating the performance of community-based projects.  

My research demonstrates that alternative forms of project evaluation exist, and that use 

of a participatory approach is a meaningful starting point to measure project sustainability and 

increase the participation by local beneficiaries.  My study shows that there is more than one 

approach to evaluate a project, and we need to apply different tools to effectively measure 

performance.  By using a mix of approaches and tools, it is possible to produce a more 

comprehensive set of indicators to measure sustainability. It is hoped that the lessons learned 

from this analysis contributes to a growing body of literature on locally-defined sustainability 

indicators. 

Ultimately, we need to convince development agencies that participatory approaches to 

project evaluation are viable, valuable, and necessary to ensure better quality projects and 

outcomes.  There are challenges to using a participatory approach, and definitely the approach is 

not suitable for all types of projects.  But we need to reflect on the commitment of development 

agencies to empower local beneficiaries in developing countries and to reconsider the 

effectiveness of the conventional tools and approaches we use to measure whether projects are 

successful or not.   

Davis-Case (2001) asks “…how can we avoid making the same mistakes we made in the 

past and what can we learn from those mistakes to help us make better decisions in the future?”  
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The people of Kok Thnoat and Preah Dak have resoundingly stated the benefits of learning and 

education and we should follow their example.   

Project evaluation is a necessary part of the learning process for development agencies.  

It’s time to encourage development agencies to invigorate the process with new approaches and 

tools that guarantee that project evaluation returns to it’s rightful position in the project cycle and 

is used to craft successful and sustainable projects.   
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APPENDICES 
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Appendix A: Sustainability Indicator frameworks 

Table A.1 Generic Template of Criteria and Indicators for Sustainable Forest 
Management (CIFOR 2000). 

P:  Principle C:  Criterion I: Indicator 

2.1 – POLICY 

P.1 Policy, planning and institutional framework and conducive to sustainable forest 
management1 

C.1.1. There is sustained and adequate funding for the management of forests 
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I.2.1.7 There is no significant change in the quality and quantity of water from the catchment 

C.2.2 Ecosystem function is maintained 

I.2.2.1 No chemical contamination to food chains and ecosystem 

I.2.2.2 Ecologically sensitive areas, especially buffer zones along watercourses, are protected 

I.2.2.3 Representative areas, especially sites of ecological importance, are protected and appropriately 
managed 

I.2.2.4 Rare or endangered species are protected 

I.2.2.5 Erosion and other forms of soil degradation are minimized 

C.2.3 Conservation of the processes that maintain genetic variation4 

I.2.3.1 Levels of genetic diversity are maintained within critical limits 

I.2.3.2 There is no directional change in genotypic frequencies 

I.2.3.3 There are no changes in gene flow/migration 

I.2.3.4There are no changes in the mating system 

2.3 – SOCIAL 

P.3 Forest management maintains or enhances fair intergenerational access to resources and 
economic benefits 
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P.4 Concerned stakeholders have acknowledged rights and means to manage forests 
cooperatively and equitably 

C.4.1 Effective mechanisms exist for two-way communication related to forest management 
among stakeholders 

I.4.1.1 Greater than 50% of timber company personnel and forestry officials speak one or more local 
languages, or, greater than 50% of local women speak the national language used by the timber 
company in local interactions 

I.4.1.2 Local stakeholders meet with satisfactory frequency, representation of local diversity, and 
quality of interaction 

I.4.1.3 Contributions made by all stakeholders are mutually respected and valued at a generally 
satisfactory level 

C.4.2 Local stakeholders have detailed, reciprocal knowledge pertaining to forest resource use 
(including user groups and gender roles), as well as forest management plans prior to 
implementation 

I.4.2.1 Plans/maps showing integration of uses by different stakeholders exist 

I.4.2.2 Updated plans, baseline studies and maps are widely available, outlining logging details such 
as cutting areas and road construction, and include temporal aspects 

I.4.2.3 Baseline studies of local human systems are available and consulted 

I.4.2.4 Management staff recognises the legitimate interests and rights of other stakeholders 

I.4.2.5 Management of NTFP reflects the interests and rights of local stakeholders 

C.4.3 Agreement exists on rights and responsibilities of relevant stakeholders 

I.4.3.1 Level of conflict is acceptable to stakeholders 

P.5 The health of forest actors, cultures and the forest is acceptable to all stakeholders5 

C.5.1 There is a recognisable balance between human activities and environmental conditions 

I.5.1.1 Environmental conditions affected by human uses are stable or improving 

I.5.1.2 In-migration and/or natural population increases are in harmony with maintaining the forest 

C.5.2 The relationship between forest management and human health is recognised 

I.5.2.1 Forest managers cooperate with public health authorities regarding illnesses related to forest 
management 
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I.6.1.1 Documentary evidence of the agreements with local communities under which management is 
entitled to manage the forest exists 

I.6.1.2 Information on the identify, location and population of all indigenous and conventional peoples 
living in the vicinity of the management area of claiming customary rights to the management area 
exists 

I.6.1.3 Evidence or statements from the representative organisations of local indigenous or 
conventional communities defining the extent of their territories exist, and include maps 

C.6.2 Management objectives are clearly and precisely described and documented 

I.6.2.1 Objectives are clearly stated in terms of the major functions of the forests, with due respect to 
their spatial distribution 

C.6.3 Forest management plan is comprehensive 

I.6.3.1 A comprehensive forest management plan exists 

I.6.3.2 Management takes place with appropriate involvement of the stakeholders and takes into 
account all the components and functions of the forest, such as timber production, NTFP, ecology and 
well-being of local populations 

I.6.3.3 Yield regulation by.0004 85fc0.0002 Tc
-0.0022 T022 Tw
[tribution 
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C.6.6 Equitable distribution and presence of economic rent 

I.6.6.1 Estimated government rent capture 

I.6.6.2 Estimated operator (manager) rent capture 

I.6.6.3 Estimated forest local dwellers rent capture 

Notes: 
 
1 The criteria and indicators listed under principle (P.1) deal with issues that are largely outside the control 
of the local forest managers, but nonetheless have an important influence on the outcomes of 
management at the FMU level. 
2 How each indicator will be verified depends upon the specific conditions of the FMU in question. 
3 Legitimate comparisons can be to undisturbed forest, regional conservation criteria or  management 
objectives that do not conflict with regional conservation interest. 
4 This criterion, while important, will usually be considered for monitoring or assessment only on sites that 
are sensitive and/or high biological value. 
5 This principle and its associate subordinates are being subjected to a program of rigorous testing by 
CIFOR and its research collaborators.  Updates on the results will be posted regularly on the  CIFOR’s 
web pages at the URL:  http://www.cgiar.org/cifor 
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Table A.2 Generic Template of Criteria and Indicators for North American 
Sustainable Forest Management (CIFOR 1999). 

Principle Criterion Indicator 
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1.7.1 Percentage of harvested area having greater than 25% of the area with degraded 
soil quality, including soil compaction, displacement, erosion, puddling, and loss of 
organic matter 

 1.7.2 Trends and timing of events in stream flows from forest catchments 
2. Yield and quality of forest goods are sustainable 
 2.1 Policy, planning and institutional framework are conducive to sustainable 

forest management 

 2.1.1 Effective instruments for inter-institutional co-ordination on land use and forest 
management exist 

 2.1.2 There is sustained and adequate funding and staff for the management of forests 

 2.1.3 Institutions responsible for forest research are adequately funded and staffed 

 2.2 Forest management provides for sustainability of good and services 

 2.2.1 Policy and planning are based on recent and accurate information 

 2.2.2 Objectives are clearly stated in terms of the major functional areas of the forest, 
with respect to their spatial distribution 

 2.2.3 Silvicultural systems are prescribed and appropriate to forest type, production of 
desired products and condition, and assure forest establishment, composition, and 
growth 

 2.2.4 Harvesting systems and equipment are prescribed to match forest conditions in 
order to reduce impact on wildlife, soil productivity, residual stand conditions and water 
quality and quantity 

 2.2.5 Annual and periodic removals calculated by area and/or volume prescribed 

 2.2.6 Mean annual increment for forest type and age class 

 2.2.7 Distribution of, and changes in, the land base available for timber production are 
identified 

 2.3 The management plan is implemented and effective in moving towards stated 
goals 

 2.3.1 Actual vs. planned performance is measured and recorded 

 2.3.2 An effective monitoring and control system audits management’s conformity with 
planning 

 2.3.3 Continuous inventories established and measured regularly 

 2.3.4 Documentation and records of all forest management activities are kept in a form 
that makes monitoring possible 

 2.4 Forest management is socially efficient 

 2.4.1 Availability and use of recreational opportunities are maintained 

 2.4.2 Total expenditures by individuals on activities related to non-timber use 

 2.4.3 Existence of economic rents:  Total harvesting revenues exceed harvesting costs 
3. Society accepts responsibility for sustainability 
 3.1 Forest management provides ongoing access to the resource 

 3.1.1 Access to forest resources is perceived to be fair and secure 
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 3.1.2 Ownership and use rights and responsibilities to resources (inter- and intra-
generational) are clear and respect pre-existing claims 

 3.2 Concerned stakeholders have a right to participate in open and meaningful 
public participation processes in order to influence management 

 3.2.1 The process should be inclusive with all interests represented 

 3.2.2 Stakeholders should have detailed and meaningful reciprocal background 
information necessary to provide quality input into the public participation process 

 3.2.3 Management staff and stakeholders should recognize and respect the interests and 
rights of each other 

 3.2.4 The decision-making processes must be transparent such that participants are 
confident that their opinions and values will be considered during the process and be 
reflected in the final product 

 3.3 Forest-based human health issues 

 3.3.1 Forest managers co-operate with public health authorities regarding illnesses 
related to forest management and potable water related concerns 

 3.3.2 Forestry employees follow ILO working and safety conditions and take 
responsibility for the forest-related health risks of workers 

 3.4 Recognition and respect for Aboriginal roles in sustainable forest management 
(Aboriginal rights, Treaty rights, and Aboriginal values) 

 3.4.1 Extent to which forest planning and management processes consider and meet 
legal obligations with respect to duly established Aboriginal and treaty rights 

 3.4.2 Assess the extent of Aboriginal participation in forest-based opportunities 

 3.4.3 Extent to which forest management planning takes into account the protection of 
unique or significant Aboriginal social, cultural or spiritual sites 

 3.4.4 Area of forest land available for subsistence purposes 

 3.5 There is equitable access to and distribution of economic rents 

 3.5.1 Mechanisms exist for sharing the economic benefits derived from forest 
management 

 3.5.2 Wages and other benefits conform to national and/or ILO standards 

 3.5.3 Employment of local population in forest management 

 3.5.4 Estimated distribution of rent capture 

 3.5.5 Number of communities with a significant forestry component in the economic base 
4. Enabling Conditions – The following Criteria and Indicators are enabling conditions that 
support the overall framework of sustainable forest management 
 4.1 Policy, planning and institutional frameworks are conducive to sustainable forest 

management 

 4.1.1 Effective instruments for inter-institutional co-ordination on land-use and forest 
management exists 

 4.1.2 Institutions responsible for forest research are adequately funded and staffed 
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Table A.3 Zoning and Environmental Management Plan (ZEMP) Sustainability 
Indicators for Angkor, Cambodia (UNESCO 1994). 

Environmental Sustainability Social Conditions Economic Conditions 

Ecological Viability 
> moderate to high biodiversity 
> low soil loss 
> maintained or improved 
levels of hydrological function 
>  positive linkages to 
neighbouring ecosystems  

Forest Perception (priorities of 
use and function) 
> religious beliefs 
> environmental concerns 
>  financial benefits 
> perceptions of changing 
resource availability (forest 
products, water, etc.) 

Security of Rights 
> benefit security 
> territorial security 
 

Vegetation Management 
> sustainable harvesting of 
timber and minor forest products 
(fuel-wood, vines) 
> support for associated 
agricultural conditions 
> regeneration of vegetation 

Social Organization 
> d n5le of participation in 
d cision-making 
> effective leadership 
> group/community cohesion 
> legal identity of management 
group 
> benefit distribution 
(subsistence and commercial) 
> compliance to access rules 
and regulations 
> d pendence on external 
support (financial, technical 
assistance and moral support) 
> functioning and acceptance 
of forest product management , 
including inputs and distribution 
system 

Economic and Financial 
> production benefits 
exceed costs 
> rapid initiation of 
(sustainable) benefit flow 
> continuous benefit flow 
benefits flow to low income 
families and women 
> market access for income 
generation activities 
> access to credit 
> access to subsidies 
required to promote 
conservative land use in 
ecologically sensitive areas 
> alternative income 
sources 
> labour availability 
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Appendix B: Map of case study villages 

 

Source: C. Hubbard (2001). 
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Table D.2 Master set of Local Indicators from Preah Dak village. 
No. Description of Indicators A B C1 C2 D E 

1 Voluntary participation and support of local villages; ‘community solidarity’; working 
together in all activities; good quality of participation and representative of all families 
(e.g., Community forestry Committee (CFC)); balanced time commitment from all 
members (e.g., CFC not overworked); commitment of all families; 

X X X  X X 

2 Limited short-term benefits from Community Forestry – technical and training skills, 
increased community morale;  other benefits include protection of culturally sensitive 
areas (e.g., near the Wat);  secured access to local land; reduced conflict with 
government officials;  
Primarily benefit of the community forest is long-term financial gain from timber 
harvesting in 25-30 years   

X X  X X X 

3 Building capacity of community to participate & manage community forestry project;  
identification of important training needs:  management skills for CFC, 
technical/training skills for all members (including children); education/awareness for 
all members and neighbouring villages; 

X X  X X  

4 Education and awareness of CF from all members; knowledge transfer to all 
members; motivation (incentives) to participate; access to training for all people, 
e.g., women, low-income 

X  X X X X 

5 Recognition and support from government authorities (especially commune and 
village level) but particularly APSARA ; good relationships with government 
departments such as the Provincial Department of Forestry, and Provincial 
Department of Rural Development; wish to reduce conflict with government 
regarding access to forest resources 

X X   X X 
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Appendix E:  Calculations for MATA 

Option A:  Normalized and weighted performance values for Project and Local Indicators 
(where M = 1, P = 1) 
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Option B:  Normalized and weighted performance values for Project and Local Indicators 
(where M = 1, P =0) 
 

Project Indicators:  Environmental Sustainability 

V = [(M)/(#SIS x #PI)] x 100       (6.3) 

 = [4/(7 x 8)] x 100 

 = 7.1 

Local Indicators:  Environmental Sustainability 

 V = [(M)/(#SIS x #LI)] x 100       (6.4) 

 = [7/(7 x 7)] x 100 

 = 14.3 

Project Indicators:  Economic Sustainability 

V = [(M)/(#SIS x #PI)] x 100       (6.3) 

 = [6/(11 x 6)] x 100 

 = 9.1 

Local Indicators:  Economic Sustainability 

 V = [(M)/(#SIS x #LI)] x 100       (6.4) 

 = [15/(11 x 13)] x 100 

 = 10.5 

Project Indicators:  Social Sustainability 

V = [(M)/(#SIS x #PI)] x 100       (6.3) 

 = [4/(11 x 9)] x 100 

 = 4.0 

Local Indicators:  Social Sustainability 

 V = [(M)/(#SIS x #LI)] x 100       (6.4) 

 = [9/(11 x 14)] x 100 

 = 5.8 
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