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ABSTRACT

The premise of this research is that unless stakeholders are able to engage in educated
(technically, economically, environmentally informed) trade-offs between the
different uses/issues of a common resource, the stakeholder involvement in decision

making will be emotional and not rational.

The objectives of this research study are to develop and validate a decision making
methodology based on ‘Educated Trade-offs’ for effective stakeholder involvement
through participation and consultation, in development projects. The term ‘Educated
Trade-offs’ means that stakeholders are able to engage in technically, economically
and environmentally (including socially) informed (educated) decision-making

between the critical uses/issues (trade-offs) of a resource.

The research hypothesis is that with improved access to technical, economical and
environmental information stakeholders can make rational decisions based on
‘Educated Trade-offs’ on competing resource uses/issues that affect them as interests

of the multiple stakeholders for a resource is complementary than conflicting.

The theoretical component of the research study involves the development of the five
step ‘Educated trade-off” framework and two methods (models) for the stakeholder
consultation sessions required in the application of the framework for decision

making in development projects.

The case study application of the framework to a development project of the Ma Oya
River Basin in the North Western Sri Lanka showed that the developed framework in
application was robust and the methodology was validated by accepting the research

hypothesis at 95% level of significance.

The first step of the framework identified resource uses, impacted sections and
stakeholders effectively. The second, third and fourth steps educated stakeholders in
technical, economical and environmental spheres to make rational decisions, on
development projects. A significant association was found in the responses of
stakeholders between ‘Pre’ and ‘Post’ stakeholder education sessions concluding that
the education session using ‘Educated Trade-off” framework is an effective tool in

improving stakeholder decision making ability.

il



ACKNOWLEDGEMENT

I am immensely grateful to Prof. Malik Ranasinghe for supervising this
research with deep understanding and enthusiasm. This thesis would not exist without
his valuable advice and guidance, constant support and encouragement at the most
required times.

My special thanks to Prof. N T S Wijesekara, co-supervisor and Dr. Sarath
Abyewardena, Chairman of the research committee, for their valuable guidance and
encouragement provided throughout the research period.

The financial and technical support provided by the Economy and
Environment Program for Southeast Asia (EEPSEA) is greatly appreciated. Gratitude
is offered to the economists, experts, researchers and the staff of EEPSEA for the
support provided in numerous ways. Special mention is made of Dr. David Glover,
Dr. Herminia A. Francisco and Prof. Theodore M. Horbulyk for their valuable
suggestions and comments.

The facilities provided by the Construction Management division of the
Department of Civil Engineering of University of Moratuwa, under the leadership of
Dr. A. A. D. A. ]. Perera are sincerely appreciated.

Sincere thanks are extended to Ms. Sanjeewanie Moragalla, Ms. Madara
Weerasinghe and Mr. Chandika Jayawardena for their enthusiastic assistance in the
tedious processes of data collection and analysis.

My children, Prageeth and Dilini deserves a hearty appreciation for assisting
me in all possible ways from computer programming and data collection to relieving
me from household duties so that I could devote my full attention to the project.

Finally, to Asoka, I gratefully acknowledge your tolerance, encouragement

and support extended in every aspect throughout this period.



CONTENTS

Declaration i
Abstract il
Acknowledgement v
Contents v
List of Tables viii
List of Figures X
List of Annexes xii
List of Abbreviations Xiii
1.0 INTRODUCTION 1
1.1 Background 1
1.2 Research Premise 2
1.3 Research Problem 3
1.4 Research Motivation 4
1.5 Research Objectives 6
1.6 Research Hypothesis 6
1.7 Study Location 7
1.8 Scope of the Study 7
1.9 Main Findings 8
1.10 Structure of the Thesis 11
2.0 LITERATURE REVIEW 13
2.1 General 13
2.2 Stakeholder Involvement in Decision Making 13
2.3 Sustainable Resource Management (River Basin) 18
2.4 Information Technology Tools to Facilitate Stakeholder Involvement 47
2.5 Valuing Benefits and Impacts 49

2.6 Summary 53



3.0 EDUCATED TRADE-OFFS 56
3.1 General 56
3.2 Identify the Natural Resource Uses/ Issues that need Stakeholder

Involvement 56
3.3 Bound Technical Requirements of Natural Resource Uses/Issues 58
3.4 Estimate the Economic Value of the Critical Bound of the Technical

Requirement of Natural Resource Uses/ Issues 61
3.5 Estimate the Net Environmental Cost of the Critical Bound of the

Technical Requirement of Natural Resource Uses/ Issues 67
3.6 Estimate the Combined Value of the Critical Bound of the Technical

Requirement of Natural Resource Uses/Issues by Combining the

Economic Values and Net Environmental Costs 75

3.7 Summary 77
4.0 STAKEHOLDER CONSULTATIONS AND PARTICIPATION 79
4.1 General 79
4.2 Stakeholder Categorization 80
4.3 Potential Effects of Stakeholder Involvement 81
4.4 Stakeholder Involvement Levels 82

4.5 Stakeholder Involvement Techniques 85
4.6 Stakeholder involvement in the ‘Educated Trade-offs’ Framework 92

4.7 Stakeholder Consultation Process using the ‘Educated Trade-offs’
Framework as the Tool for Decision Making 102

4.8 Summary 103

5.0 VALIDATION OF THE ‘EDUCATED TRADE-OFFS’ FRAMEWORK 105
5.1 General 105
5.2 Ma Oya: Uses and Issues 107
5.3 Identify the Natural Resource Uses/ Issues that need Stakeholder

Involvement - Step 1 109
5.4 Bound Technical Requirements of Natural Resource Uses/Issues -Step 2 127
5.5 Economic Value of the Critical Bound of the Technical Requirement

of Natural Resource Uses/ Issues - Step 3 131

Vi



5.6 Environmental Cost of the Critical Bound of the Technical
Requirement of Natural Resource Uses/ Issues - Step 4

5.7 Combined Value of the Critical Bound of the Technical Requirement
of Natural Resource Uses/ Issues - Step 5

5.8 Limitations of the Study

5.9 Summary

6.0 VALIDATION OF THE RESEARCH HYPOTHESIS
6.1 General
6.2 Sampling and Data Collection
6.3 Statistical Methodologies
6.4 Analysis

6.5 Summary

7.0 CONCLUSIONS AND RECOMMENDATIONS
7.1 Conclusions
7.2 Limitations

7.2 Recommendations

BIBLIOGRAPHY

vii

138

155
156
157

161
161
161
165
169
180

183
183
187
188

190



List of Tables

Table 2.1 Participatory methods and techniques at different levels of

participation 16
Table 2.2 Stakeholder participation roles related to levels of trust 17
Table 2.3 Stakeholder participation strategies 18
Table 3.1 Types of critical bounds and functions for estimating technical

requirements 59
Table 5.1 Divisional Secretariat Divisions 110
Table 5.2 Gender distribution of respondents at DSD level 114
Table 5.3 Age group distribution of respondents at DSD level 115
Table 5.4 Employment categorization of respondents 116
Table 5.5 Distribution of sample in DSD divisions under employment

category 116
Table 5.6 Numbers of respondents identified resource use sectors at

each DSD 117
Table 5.7 Number of respondents identified resource uses impacting

other sectors 121
Table 5.8 Summary of issues due to resource uses by the respondent

or other stakeholders 123
Table 5.9 Summary of respondents views for development/restoration

of riverine environment 124
Table 5.10 ~ The number of days with possible flow variations 129
Table 5.11 Projected technical requirement of resource users for the

Ma Oya river basin 131
Table 5.12 Increased water supply and the expected annual income 133
Table 5.13 Expected hydropower generation capacities and sales 134

Table 5.14  Costs and Benefits of the Yatimahana reservoir project

(in Rs.“000) 136
Table 5.15  Economic analysis of Yatimahana balancing reservoir

project with original project costs and Benefits

(All present values in Rs.’000) 137

viii



Table 5.16

Table 5.17

Table 5.18
Table 5.19
Table 5.20
Table 5.21
Table 5.22
Table 5.23
Table 6.1
Table 6.2
Table 6.3

Table 6.4
Table 6.5
Table 6.6

Table 6.7
Table 6.8
Table 6.9
Table 6.10

Table 6.11

Economic analysis for two additional cases considering
current situation (All present values in Rs. ‘000)

Annual Income distribution of the sample at Bo-ella
waterfall survey

Modes of transport used by the visitors

Zone, average travel costs and average number of visits
Sample sizes and industrial water demands

Locations of river cross-sections

Net Present Value of Social and Environmental benefits
Combined Economic value for the three conditions (in Rs. ‘000)
Categorization of stakeholder sectors

Sample Distribution

Frequency and percentage of stakeholders from different
user sectors

Awareness Vs Expectation of positive impacts

Awareness Vs Expectation of adverse impacts

Summary of stakeholder responses between ‘Pre’ and ‘Post’
education

GroupWise ‘Post’ education session changes

Frequency table of group vs. status of impact

Test results of hypotheses testing for stakeholder categories
Technical, economical and environmental factors and

their symbols

‘Weighted average scores’ for technical, economical and social

and environmental factors

138

141
142
142
146
151
155
156
162
163

169
170
170

171

172

173

174

176

177



Figure 2.1:

Figure 3.1:
Figure 3.2:

Figure 3.3:

Figure 3.4:
Figure 3.5:

Figure 3.6:
Figure 3.7:
Figure 3.8:
Figure 4.1:
Figure 4.2:
Figure 4.3:
Figure 4.4:
Figure 4.5:

Figure 4.6:

Figure 4.7:
Figure 4.8:
Figure 5.1:
Figure 5.2:
Figure 5.3:

Figure 5.4:

List of Figures

Scale and Level of stakeholder involvement in different phases
of implementation process

Critical Bounds for three hypothetical resource use sectors
Relationships of supply and demand in perfect and imperfect
markets

Economic value of the critical bounds of the three hypothetical
resource use sectors

Total Economic Value of a resource use

Environmental cost of the critical bounds of the three
hypothetical resource use sectors

Valuing change in output with price change

Inverse demand curve for individuals

Combined value of the critical bounds

Example for stakeholder categorization

Levels of public participation

Health Canada’s Public Involvement Continuum

Model I for Stakeholder Involvement Process

Generalised relationships of stakeholders for development
projects

Model II - Relationship between the ‘Educated Trade-offs’
framework and stakeholders

Six-step approach for stakeholder involvement process
Flowchart for the preliminary survey questionnaire

Ma Oya river basin

Distribution of the total sample among the five age groups
Percentages of respondents accepting that their resource uses are

threatened at present

Percentages of respondents accepting that their resource uses will

be threatened in future

26
60

62

66
67

69
71
72
76
81
83
&5
92

93

94

96

99

1055

1155

1188

1199



Figure 5.5:

Figure 5.6:

Figure 5.7:

Figure 5.8:

Figure 5.9:

Figure 5.10:
Figure 5.11:
Figure 5.12:
Figure 5.13:
Figure 5.14:
Figure 5.15:

Figure 6.1:
Figure 6.2:
Figure 6.3:
Figure 6.4:
Figure 6.5:

Figure 6.6:

Responses on the awareness of reasons for resource use sectors
being threatened

Percentage of respondents attributing the reason for threatened
resource use sectors as competition by others.

Percentage responses on the awareness of negative
social/environmental impacts due to own resource uses
Percentage distribution of responses on the awareness of
negative social/environmental impacts due to others resource
uses

Total Economic Value (TEV) of Ma Oya river basin

Age group distribution of the sample at Bo-ella waterfall survey

Total travel costs for six zones

Activities of PRA session

Ma Oya river cross sections

Rating curve at Giriulla

Diagram showing the river cross section and the root zone of
crops

Eleven-point scale

Contingency table for test of independence of two characters
Stakeholder views on technical and economic factors
Stakeholder views on social and economic factors

Weighted Average Scores for technical, economical and
environment factors by the resource use sectors

Weighted Average Score for technical, economical and

environment factors by the spatial distribution of stakeholders

X1

1199

12020

12020

1211
1399
1411
1433
1499
1522
1533

1544
1644
1666
1766
1777

1788

1799



Annex 1
Annex 2
Annex 3
Annex 4
Annex 5
Annex 6
Annex 7
Annex 8
Annex 9
Annex 10
Annex 11
Annex 12
Annex 13
Annex 14
Annex 15
Annex 16
Annex 17

Annex 18
Annex 19
Annex 20

List of Annexes

Letter to Grama Niladhari (GN)

Sample Distribution in Grama Niladhari Divisions (GND)
Initial Questionnaire Developed in Step-1 of the Framework
Final Questionnaire Format Used in Step 1 of the Framework
Format for the Interview

Instructions for the Enumerators

Resource Use Sectors at Each Grama Niladhari Division
Resource use Sectors Threatened at Present

Resource use Sectors Expected to be Threatened in Future
Identified Stakeholder Groups

Identified Vulnerable Stakeholder Groups

Stakeholder Contributions for Protecting River and Resources
Flow Chart for Reservoir Operation

Questionnaire for Valuing Recreation Sites

Questionnaire for Valuing Tourism Sector

Questionnaire for Valuing Impacts on Industrial Sector

Questionnaire for Valuing Impacts on Agriculture and Dug-well

Sector
Stakeholder Education Tool - Presentation
Pre-Stakeholder Education Evaluation Form

Post-Stakeholder Education Evaluation Form

xii

207
210
212
215
217
219
220
223
226
229
230
231
232
233
236
238

242
245
248
250



List of Abbreviations

ADB - Asian Development Bank

B/C - Benefit Cost ratio

CBO - Community Based Organisations

DRA - Demand Responsive Approach

DSD - Divisional Secretariat Division

EC - Environmental Costs

EcoNPV - Economic Net Present Value

EIRR - Economic Internal Rate of Return

FIRR - Financial Internal Rate of Return

FSC - Forum on Stakeholder Confidence

GIS - Geographic Information System

GN - Grama Niladhari (Village officer)

GND - Grama Niladhari Division

GWP - Global Water Partnership

ICH - International Center for Hydropower development, Norway

ICIS - International Center for Integrative Studies, University of Maastricht, the
Netherlands

ICPDR - International Commission for the Protection of the Danube River

M1 - International Irrigation Management Institute

IUCN - International Union for Conservation of Nature

IRR - Internal Rate of Return

IWRM - Integrated Water Resources Management

MARR - Minimum Acceptable Rate of Return

MSL - Mean Sea Level

MCM - Million Cubic Meters

NGO - Non Governmental Organisation

NPV - Net Present Value

NWSDB - National Water Supply and Drainage Board

ODA - Overseas Development Administration

OECD - Organization for Economic Co-operation and Development

PP - Public Participation

PRA - Participatory Rural Appraisal

PV - Present Value

RBM - River Basin Management

Xiii



RBMP
RIZA

TCM
TEV

UNCHS
WDF
WMA
WP
WTA
WTP
WUA
WWAP

River Basin Management Planning

Institute for inland water management and waste water treatment, the
Netherlands

Rapid Rural Appraisal

Travel Cost Method

Total Economic Value

United Nations

United Nations Center for Human Settlements
European Water Framework Directive

Water Management Association

Work Package

Willingness to Accept

Willingness to Pay

Water User Association

World Water Assessment Programme

Xiv



