David James - Herminia A. Francisco
Editors

Cost-Benefit

Studies of

@ Springer




David James ¢ Herminia A. Francisco
Editors

Cost-Benefit Studies
of Natural Resource

Management 1in Southeast
Asia

@ Springer



Editors

David James Herminia A. Francisco
Independent Consultant Economy and Environment Program
Whale Beach, NSW, Australia for Southeast Asia (EEPSEA), WorldFish

Laguna, Philippines

ISBN 978-981-287-392-7 ISBN 978-981-287-393-4  (e¢Book)
DOI 10.1007/978-981-287-393-4

Library of Congress Control Number: 2015935671

Springer Singapore Heidelberg New York Dordrecht London

© Springer Science+Business Media Singapore 2015

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or
dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt
from the relevant protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, express or implied, with respect to the material contained
herein or for any errors or omissions that may have been made.

Printed on acid-free paper

Springer Science+Business Media Singapore Pte Ltd. is part of Springer Science+Business Media
(www.springer.com)



Cost-Benefit Studies of Natural Resource
Management in Southeast Asia



Foreword

Cost-benefit analysis (CBA) as a technique to help decision makers make
investments, assess regulations, and assess difficult public policy tradeoffs has
been around for over 50 years. What makes another book about cost-benefit unique
and worth reading”? What does a reader have to learn? This book is different because
it focuses on pragmatic issues in Southeast Asia examined by researchers from
the region. As sponsor of the research, the Environment and Economy Program of
Southeast Asia (EEPSEA) mentors each researcher to help create studies that can be
used in the classroom and help inform decision makers. EEPSEA researchers
participate in workshops and training courses where they get valuable feedback
on their work and hands-on experience working with international experts. The
studies in this book should thus appeal to a wide audience who want to see how
economic techniques are applied in practical settings and also learn about critical
environmental and resource issues in Southeast Asia. A variety of economic tools
are used: benefit cost analysis as well as cost effectiveness and multi-criteria
analysis. In this way they “triangulate™ on the benefit and cost estimates using
multiple methods. Many of the studies examine policies rather than facilities or
projects as is common in traditional benefit cost analysis. One area of particular
importance is the estimation of the benefit side of cost-benefit analysis. Benefits
create measurement problems for the analyst, and in many studies are ignored or
measured very crudely. The result is an over-emphasis on the cost side amongst
policy makers rather than a fulsome look at the total picture. This one-sided
approach can lead to decisions that are not in the best interests of society.

Part I, Chap. 1, introduces the purpose of the text, the regional setting, and the
role of EEPSEA. Chapter 2 provides the historical context for CBA and covers the
core concepts and conceptual bases fundamental to a CBA study. Part 11 focuses on
studies in the natural resource areas of agriculture, forestry, and fisheries. The first
two chapters in part 2 compare the cost effectiveness of biofuels to conventional
fossil fuels in reducing greenhouse gases (GHGs) and other pollutants. In Chap. 3,
Wang explores under what circumstances biodiesel from a plant (Jatropha curcas)
would be competitive with fossil fuels using a lifecycle analysis methodology.
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A financial analysis shows that biodiesel is not competitive. But if yields of the
plant are improved and/or carbon emissions from fossil fuels are priced in a more
fulsome social cost and benefit accounting framework, biodiesel becomes more
competitive. The study illustrates the value of undertaking a lifecycle approach
as well as considering the environmental costs and benefits of alternative fuels.
Thanh in Chap. 4 also compares the cost effectiveness of biofuels — ethanol and
biodiesel — to fossil fuels in a lifecycle analysis for Vietnam and finds that
improvements in biofuel productivity are needed to make biofuel as cost efficient
as fossil fuels. Ethanol, however, can compete favorably with fossil fuels if used in
a fuel efficient vehicle.

Turning to agriculture, Launio and co-authors in Chap. 5 also use cost effec-
tiveness to assess methods to alter farm management practices. Rice straw,
a by-product of rice production, is typically treated as waste by farmers. and
when burned emits methane (a GHG) and nitrogen oxide. The authors use produc-
tion functions to estimate the magnitude of the problem and assess the cost
effectiveness of alternative government policies and farm management practices
to reduce carbon emissions. Ranking the options, they find that on-farm practices of
incorporating straw stubble into the soil, followed by composting, are the most cost
effective.

Economic models of forest management traditionally focused only on maximiz-
ing the net value of timber harvests. In recent years, researchers have incorporated
the benefits of sequestering carbon in timber into a theoretical model of optimal
forest harvests. Nhung’s paper in Chap. 6 finds that land holders harvest timber at a
younger age than what the theoretical model yields when carbon sequestration is
included. The challenge is to find policies that provide incentives for land owners to
delay harvests. Payments to farmers to increase the rotation interval — a lump-sum
payment of carbon benefits at the beginning of the rotation — and a planting cost
subsidy are explored.

How can land be used to benefit both the land holders and the environment? Yem
and co-authors in Chap. 7 compute the net social benefits of land managed as large
scale rubber plantations compared to smallholder rubber plantations in Cambodia.
Their study shows the importance of incorporating the social component — the
impact of land conversion on the local population. Conversion from crop produc-
tion (maize, soybean, cassava, and cashew) to smallholder rubber plantation pro-
vides the largest benefit to farmers involved in those conversion schemes.
Removing the natural forest and converting the land to large-scale rubber plantation
ranks last among their options.

The final chapter in Part 1I explores policies to reduce water pollution from
inland aquaculture practices in Vietnam. Lang and co-authors compute the cost
effectiveness of different waste management approaches and add an important
component to their technical analysis — consultations with fish farmers on the
practicality of different policies. The authors recommend three policy directions:
the establishment of fish planned zones to help create concentrated wastewater
treatment systems and reduce treatment costs; set and enforce emission standards:
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and set up an environmental fund to provide long-term loans with preferential
interest rates to fish farmers to enable them to build treatment systems.

Part 111 contains two papers on river basin management — developments of river
basin resources. Project evaluation of such development projects typically entails
cvaluation of benefits and costs with and without the project. In Chap. 9,
Thoradeniya examines a reservoir development project in this framework, but
also includes stakeholder involvement and a range of nonmarket values. Limited
information was available for the environmental valuation and demand analysis —
but the researcher found various ways to approximate the values. The most novel
aspect of this study is that the study incorporated stakeholders and communities in a
validation/calibration approach to assess valuation and benefit cost analysis.
Gunaratne also examines a resource development project and evaluates options
for a sand mining project, but in addition to benefit cost analysis, he employs multi-
criteria analysis to evaluate the options. As input into the analysis, the preferences
of workers are incorporated (via choice modelling) and expert opinion is also
employed. Both of these project evaluation examples use multiple methods, stake-
holder input, and an array of other sources to inform project selection.

Part 1V of the volume focuses on economic analysis of protected areas. Eco-
nomic analysis of protected areas has been hampered by the lack of information on
various benefit categories (non-timber forest products, recreation/tourism, threat-
ened species benefits, etc.). The authors of these chapters recognize these limita-
tions and either collect primary data or employ benefit transfer techniques. What is
also admirable is that in many cases the papers augment the formal benefit cost
analysis with stakeholder interviews as a form of “calibration” or as a method to
include political feasibility or distributional aspects of the issue within the problem
analysis. In Chap. 11, Baylatry et al. evaluate multiple outputs (market and non-
market) including soil erosion, forest carbon, tourism and other economic outputs.
In some cases they rely on benefit transfer while in others they collect primary data.
Hou et al. assess community forestry policies in Cambodia in Chap. 12. Their
analysis also includes multiple categories of outputs such as timber, water and other
services and they obtain primary data in many of the cases. In Chap. 14,
Roongtawanreongsri et al. examine the possible options for a suburban forest
area of southern Thailand. In this case the range of benefits examined in assessing
land use options includes timber, water supply, carbon, flood control and biodiver-
sity. This study also discusses some rather unusual benefit categories that have not
been addressed in much of the literature. While there are clearly limitations in the
availability of information on biological and economic factors like biodiversity and
flood control, this study, like most in this volume, uses various sources of data or
benefit transfer techniques. This study also raises questions about benefits capture
(is there a way to capture or monetize the nonmarket values) and the fact that the
benefit cost analysis is only the first step in policy development. The discussion of
the establishment of a payment for ecosystem services program to actually imple-
ment the protection program illustrates the role that benefit cost analysis can play in
aiding policy design.
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Jian et al. employ cost effectiveness analysis rather than full benefit cost analysis
in their assessment of wetland conservation in Chap. 14. They also use multi-
criteria analysis to compare the policy options. This interesting study recognizes
the distributional aspects of benefit cost analysis or cost effectiveness analysis by
engaging with stakeholders and searching for a policy option that results in a
relatively efficient yet equitable outcome.

The last three papers in the volume in Part V examine adaptation to climate
change and the evaluation of projects that may protect against adverse effects of
climate change. Arias et al. in Chap. 15 examine the benefits and costs of construc-
tion of coastal infrastructure to protect against the impacts of sea level rise in the
Philippines. A major component of the analysis is the assessment of areas affected.
A set of advanced techniques are used to forecast the impacts. Values of properties
as well as environmental values (measured using benefits transfer) were incorpo-
rated into the analysis. Danh examines a similar issue when investigating the
benefits and costs of a sea dike. This study rigorously incorporated risk analysis
and sensitivity analysis to identify the variability of benefits and costs over time.
The timing of the construction of the dikes is also an issue in this case, suggesting
the possibility of a real options analysis in future research. In contrast to the
previous studies, Arias et al., in Chap. 17, use the demand for early warning services
as valued by individuals affected to determine the benefits of climate adaptation
projects. This set of three papers illustrates the wide range of methods. components
of value, and a variety of technical approaches to sensitivity analysis to evaluate
options for mitigating the effects of climate change. While all three studies find
options that appear to be the best to use to combat the effects of climate change,
such as building sea dikes, they all also recognize the sensitivity and uncertainty of
these outcomes.

The papers in this volume illustrate the challenges in conducting benefit cost
analysis in areas involving environmental values (e.g. nonmarket values), uncer-
tainty due to a lack of information, or an inherently variable system (e.g. climate
change). The researchers employ a number of different methods to address these
challenges, including stakeholder input, methods that attempt to triangulate the
benefit cost analysis, or other novel approaches. While there are many uncertainties
about the accuracy of the value estimates and others aspects of these studies, as
there often are with any benefit cost analysis, the papers in this volume are creative,
attempt to use multiple methods and employ sensitivity analysis in various ways to
do the best with limited data. The result is a set of informative examples of benefit
cost analysis involving environmental challenges in Southeast Asia.

University of Alberta Vic Adamowicz
Edmonton, AB, Canada

Simon Fraser University Nancy Olewiler
Burnaby, BC, Canada



Preface

As a regional organization tasked with developing the capacity of Southeast Asian
researchers in environmental economics research to inform policy formulation in
the region, the Economy and Environment Program for Southeast Asia (EEPSEA)
has supported a number of researchers over the years through its research grant
program. Among the various methods used by EEPSEA researchers in conducting
policy relevant studies is cost-benefit analysis (CBA). For this book, we selected
15 studies that highlight how CBA was used to understand and/or evaluate solutions
to natural resource and environmental problems. The aim is to provide researchers
with reference material that demonstrates how they can use CBA to support
improved natural resource and environmental management in their own countries.

The studies were carried out in a developing country setting where data avail-
ability —and sometimes expertise to implement such research — has a bearing on the
quality of the analysis. Hence, we were guided by two main goals in selecting cases
for this book. Firstly, we wish to demonstrate that, despite such problems,
researchers can still generate meaningful results that can help decision makers.
Secondly, we wish to provide teachers in the region with useful discussion and case
materials showing how they can improve the application of CBA to achieve a better
environment. This latter objective is consistent with EEPSEA’s mandate and with
what our donors — the International Development Research Centre (IDRC), the
Swedish International Development Cooperation Agency (Sida) — and our host
organization, WorldFish, expect us to deliver as part of their development support
for researchers in Southeast Asia and China.

I want to thank the people whose tireless efforts helped produce this book: our
lead editor, Dr. David James, who also guided most of the researchers in this
collection during the conduct of their studies; Dr. Canesio Predo for co-writing a
chapter in this book and for his logistical support to the project; and Dr. Noor Aini
Zakaria, Julienne Bariuan-Elca and Mia Mercado for their logistical support in
communicating directly with the authors and in getting the book into its present
form. Finally, we want to thank the various researchers for their contributions in
transforming their studies into versions appropriate for inclusion in the book and for
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agreeing that their studies could be used as teaching cases to train future researchers
in this field.

Southeast Asia is endowed with rich natural and environmental resources. About
half of the world’s terrestrial and marine biodiversity resources are found in the
region. Unfortunately, many of the region’s resources are in varying states of
degradation and depletion, clearly indicating the need to improve their management.
To do so requires the use of various tools that different disciplines have to offer. In the
case of economics, the field offers several tools capable of determining how to
manage these valuable limited resources more efficiently or cost-effectively — CBA
being one of them. As such, I hope this book provides useful insights into the
importance of these CBA studies as a means of identifying best courses of manage-
ment action,

Los Banos Laguna, Philippines Herminia A. Francisco
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