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PREFACE

Degradation of the marine environment can result from a wide range of sources.
Land-based sources contribute 70% of marine pollotion, while marine transport and dumping
al sea contribute 10% each, Degradation of the marine environment can also result from a
wide range of activities on land. Iluman settloments, land use, construction of coastal infra-
structure, agricultre, forestry, urban development, wurism and industry can affect the marine
covironment. Coastal erosion and siltation are also of particular concern. Furthermore, coastal
crosion is ong Of the main issues [or many developing states, including small islands, in Lhe
context of long term sea-level rise. All kinds of marinc and coastal degradation require spe-
cific actions to control or reduce their social impacts. These actions are costly, and the meas-
urernent of costs and social benefits is a very important component of the decision process to
prepare narional environmental policies for sustainable development and to formulate financial
projects to be submiited [o relevant development barks and financial institutions concerned
with the welfare of human beings.

« The United Conference on Environment and Development (UNCED, 3-14 June
1992) calls upon countries to undertake activities to meet three fundamental objectives, re-
flected in Agenda 21, Chapicr 8: &) to incorporate environmental costs in the decisions of
producers and consumers, to reverse the tendency to treat the environment as a “free good™,
znd to pass these costs on to other parts of socicty, other countrics, or future generations; b) to
move more fully towards integration ol social costs and envirenmental costs into cconomic
activities, so thal prices will appropriately reflect the relative scarcity and total value of te-
sources and contribute towsards the prevention of environmiental degradation; and c) to include,
whenever appropriate, the use of market principles in the framing of economic instruments and
policies to pursue sustainable development.

UNCED recognized also the specifics of the marine environtent in Chaper 17 of
Apgenda 21, and the need o promote the Integrated Management for the Sustainable Devel-

. opment of Coastal Areas, and Lhe Sustainable Use and Conservation of Marine Living

Resources. In particular, the necessity 1o provide for an integrated policy and decision-making -
process, & promote the development and application of methods that reflect changes i value
resulting from uses of coastal and marine areas, inchading pollution, marine crosion, loss of
regources and habitat destruction and the development of hioeconomic models for the sustain-
uble use and protection of marine living resources. In addition, to strengthen the protection of
the marne environment, UNCED rocognized the necessity to develop economic incentives,
where appropriate, o apply clean lechnologies and other means consistent with the internaliza-
tion of environmental costs, such as the “pollater pays” principle, so as to avoid degradalion of
the: marine environment.

The UNEP Governing Council in its decision 17/33 of 21 May 1993 authorized
the Executive Director to implement inter afia, the following sub-programmes: Environmental
Management of all Kind of Seas and Coastal Area Management (Sub-programme 4), and
Environmental Geonomics, Accounting and Management Tools (Sub-programme 6}.

The present docwment, “Environmental Economics for Integrated Coastal Aren
Management: Valuation Methads and Policy Instruments®, [ils in (he overall strategies
designed to implement both above-mentioned sub-programmes, and particularly their follow-
ing components on: Feynomic Policy Instruments, io examine the status of current research
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Resource Valuation, to indentify gaps in existing knowledge, by providing developping
countries with geidance for decision-making based on economic raticnale and principles for
environmentally sound and sustainable development; and, to cxplore how the application of
valuation techniques will hclp asccrtain cnvironmental costs and in twrn enable developed and
developing countries to fulfil their global environmental tesponsabilities, and to estimate the
costs of making the transition to environmentally sound and sustainable development; Inte-
grated Coastal Ares Planning and Management (ECAM), to formulate a tectinical frame-
work strategy fot integrated coastal arca planning and management with special emphasis on
its economic and environmental benefits, Land-Based Sources of Pollution, to develop a
common methodology to determine the range of cost-effectivencss of protection measures and
their overall economic benefits for coastal areas; and Marine Living Resonrees, to fornlate
intcgrated management plans for the protection and conservation of coustal and marine ecosys-
tems, critical habitats and/or their living resources, based on ecological, social and econamic
criteria.

The Oceans and Coastal Areas Programme Activity Centre of UNEP ({OCA/PAC)
in cooperation with Environment and Economic Unit (UNEF/EEU) initiated in 1993 a prog-
ramme component on Environmental Economics for Integrated Coastal Area Management to
be implemented at the regional and national levels, theough (he Regional Action Plans for the
Protection and Development of the Marine and Coastal Environment, in order o assist
decision-makers in the implementation of programmes for the econemie analysis of marine and
coastal issucs and the economical formulation of altemmative policics for sustainzble develop-
ment, and at the global ar multi-regional level, in order {o devclop recommendations on com-
mon methodologies to be applied through the UNEP Regional Seas Programme and to make
available to decision-makers experience and knowledge accumulated throngh the Regional
Action Plans.

En cooperation with the University of Rhode Island (URI, Department of Resource
Economics, Prof. Thomas A. Grigalunas, Prof. James ). Opaluch and Jerry Diamantides,
" Instructor in Economics) and the University of Washington (Department of Economics, Prof,
Gardner M, Brown Jt), UNEP DCA/PAU has prepared » series of reports focusing on method-
ologies to valuc goods and services provided by the manne and coastal environmment, with a
specidl emphasis on methodolngies applicable to deveinpmg countries, for the purpose of
experts tratning.

On the basis of thesc reports, the present document “Envirpnmenial Economics
Jor Integrated Coasial Area Management: Valuation Methods and Policy Instraments” has
been prepared to contribute in the implementation of programmes on the Integrated Manage-
ment of Coastal Areas for national capacity building through training workshops and piot-
studies in some among the thirteen regions covercd by the Regional Seas Programme. The
present docurnent aims at providing background information and case studies for economists
well experienced in the ficld of microcconomics. The first serics of activities on environmenial
economics based on the present document, wil! he developed in an inlegrated manmer through
the West and Central African Action Plan (WACAF) in 1995 in co-operation with FAQ.

Professor Thomas A. Grigalvnas served as principal investigator and coordinalor
for this project. He is responsible for Chapter 1, the Introduction, Chapter 5, Stated Prefer-
ences, und Chapter 9, Summary and Conclusions. He also eo-authored Chapter 7, Other Ap-
proaches, and Chapter 9, Policy Instruments, with Jerry Diamantides; and was also a co-author
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Brown attthored Chapiers 3 and 4. These chapters cover the Travel Cost Method and Hedonic
Analysis, respectively. Professor James Opaluch was the major anthor of Chapier 2, Eco-
nomic Concepts, in collaboration with Professor Grigalunas. He also wrote Chapler 7, en the
Productivity Approach. Jemry Diamantides, an Instructor in economics and a Ph.D» Candidate
at LRI, co-authored Chapter 7, Other Approaches, and Chapter &, Palicy Tnstruments, both
with Professor Grigalunas,

A special expression of appreciation goes to Mr. P. Schrdder, Director, OCA/
PAC, for his contimuons suppoft to the development of envirotimental economics programmes
for the integrated management of coastal areas. The authors wish also to acknowledge the
enthusiasm, encouragement and ntellecrual support given, throughout Lhis project, by D,
Richard Congar, Scnior Programme Officer, UNEP OCA/PAC, in charge of projects on
envircnmental economics, and the contribution of Ms. Ruth Batten, Editorial Assistant, for
her patient efforts in reviewing, editing and finalizing the document for printing. Special
recognition also is due ta Mr. Xevin Needham, a research assistant in the Department of
Resource Ecopomics at the University of Rhede island (or bis coniobutions, particulaily to
the chapter on Stated Preferences. Appreciation also is expressed to Stephen Olson who
provided comments on the first draft of Chapter 1 and suggested the use of a case study.
Thanks also are due to Ms. Clarice Coleman for her secretarial help.



CONTENTS
= 1
List of Figures and Tables . . . . . . . ... .. .. . . ¥l
1. INFRODUCTION . . . e e e e e e 1
1.1 Background . . . L e i
1.2 Purpose, Scope, and Organization . . . .. ... ... . ... ... .. ... 5
1.3  Challenge Bay, Oceamus: A Hypothetical Case Stedy . .. .. ... ... &8
1.4 References . . . e e 16
2. ECONOMIC CONCEPTS . . . . .. . . . e e 18
2.1 Definiticn and Concepmal Framework for Economic
Value . . . . e e e 18
2.2 Producer Theory . o . . L e e 25
2.3 Resource Use Over Time: Coastal Resources As
Nataral Assets ., . . . L. L e e e e 25
24 Market Fallure . . . . . e e 26
2.5  Alernative Measures of Value . . . . . . ... ... .. ... .. ..... 29
26 References . . .. .. ... e e i3
3. THE TRAVEL COST METHOD ... .. ....... ... .. . ... ... .. M
3.1 Introductiom . . . . L L e e e e e e e e 34
3.2  Concepts and Development of Method . . . ... ... . ... ..., .. 36
3.3 Example Applications to Coastal Zone Management . . . . . . ... ... 42
3.4 Bvaluation . . L L 44
35 Releremces . . . ... e e e e e e e 49
Appendix A . . L. 52
Appendix B . . L L, 54
4. HEDONIC VALUATION . . . .. ... e e e e 56
4.1 Intreduction . . . . ... ... L 56
4.2  Concepts and Development of Method . . ... ... ... ..., e 37
4.3  Example of an Application to Coastal Zone
Manmagement . . . . ... ... e . Bb
4.4 BEvaluation . . ... oL e e e e e e 68
45 Referemces . . . .. e 70
Appendix ... .. 72
5. STATED PREFERENCE METHODS . . .. ... .. ...« ... L6
51 Imtmoduction . . ... L. L e e e e e, 76

5.2 Concepls . . . ... e e e e e e e e 79



{
|
a
|
[

o7,

53 Methodology . . - - - oo e 7%

54 0 T88Ues . . . . L . e e e e e e e e e e . 96
55 References . ... .. . it e e e e e . 98

APPEix . . . e e e L 102
PRODUCTIVITY APPROACH . ... ................ ,,,,,, . 104
6.1 Introduction . . ... .. .. e e e e e . 104
6.2 Comceptual Basis . .. .. ... .. oo ... 105
6.3 CaseSmdies . .............. e e e e 106
G4 SUMMBIT . . ... e 111
h.5 References . . . . . I T 112
OTHER APPROACHES . . . . . o e e e e e s e e e e s e e e e e 114
Tl ImrodUCHON . . . o o e e h e e e e e e e e e e e e e e e e 114
7.2 Averting Behavior Models . ... ... ... L . 114
73 Benefit Transfer . . . . . . o o o o e e e e 115
T4 Referonoes . . . . . e e e e e e e e e e e e PP 119
POLICY INSTRIIMENTS . . . . . . . o i o e o e e e e e e s e e 120
g1 INEOANCTION . . . o o . s e e e e e e e e e et e e e e e e e e 120
8.2  Purpose, Scope, and Organization . . . .. . e e e L 122
8.3  Policy Instruments; Introduetion . . ... ..., ... ... ... .. .., 122
8.4  Overview of Policy Instruments . . .. .. ............ .. ... 125
8.5  Policy Instrument Effectiveness . . . .. .. . . ... ... ... ... 137
B CaseSmdies . . . . . 0 it vt e e e e e e e e e e e e 142
BT RETEIomOEE . . . .t e e e e e e e e e e e e e e 152
SUMMARY AND CONCLUSIONS . .. ... ........... e e 150
9.1 Introduction ... ...... R 159
9.2 Chalicnge Bay Revisited ... . ... ... ... 0 i 159
0.3 L T 1T~ R 164



Figure 1.1

Figure 2.1
Flgure 2.2
Figure 2.3
Figure 2.4
Figure 2.5
Figurc 2.6
Figur: 2.7

Figure 3.1

Figure 3.2
Figure 3.3
Figure 3 4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8

Figme 3.B
Figure 6.1

Figure 6.2

Figure 9.1

Table 1.1
Table 1.2
Table 2.1
Table 2.2
Tahle 2.3
Table 3.1
Table 3.2

Table 3.3
Tahle 4.1
Tuble 4.2
Table 4.3

LIST OF FIGURES .

Selected Linkages Among Activities, the Environment,
and Losses to People: Challenge Ray . .. . . . .. ... ... .. ... .. 15
Depiction of Consumer’s Surplus ., . . ... .. ..., .. e 20
Loss in Consumer’s Surplus Due o a Price Increase . . . . .. .. ... ... 20
Eftect of Quality Tmprovement on Consumer’s Sarplus . . ... ..., .. 21
Substitutes and Consumer’s Swplus . . .. .. ... L. oL L. 22
Depiction of Producer’s Surplus . .., . ... ... .. e 25
Deadweight Loss Due to External Cost . .. ... ., ... ... e 28
Comparison of Producer’s Surplus and Economic
Impact . . . . . . e e e e e e 32
Deeision Tree for Resident Angler’'s Demand for '
Sport Fishing . . ......... e e 35
Concentric Travel Zones . . .. . oL L 36
Construction of Travel Cost Demand . . ... ... ... ... . ..... 37
Beach Démand . . .. ........ ... ... S 33
Itnstrated Travel Cost Example . . ... ... ..., ....... R 39
City and Beach Geography ... ... ... ... . . . ... . . ... 41
Valing a New Site . . . . . . ... .. e . 4
Demand for Beach Trips with and without
Pollution .. . . . . o e e e e 43
Probahiiity of No Response as Function of Bid Amonnot . . . ... .. ... 54
Linkages Between Environmental Damages and '
LosscstoPeople . . . . . oo e e 104
Linkages Between Poliution Incident and Darnage Claim in
Natural Resource Damape Assessment Model . . . . ..., ... ... ... 110
Sclected Linkages Among Activilies, the Environment,
and Losses to People: Challenge Bay . . .. .. .. .. ... ........ 161
LIST OF TABLES
Nen-market Valvation Approaches ., . .. . . . ... . v v v .. 7
Selected Policy Instrumenits . . . . .. .. ... . L o e &
Total Willingness to Pay and Consumer’s Surplus . . ... .. ... .. ., 19
Categories of Fgopomic Value . . . ., .. .. L oo Lo 23
Categories of Goods ... ..... ... .. ... e 24
Travel Cost Example . . . . . I 30
Demand Coefficients for Planned 1986 Trips:
with PCBs from McComnell (3987} ... ... ... ... .. ... ..., 44
Demand Coefficients Tor 1986 Trips: without PCBs . . ... .. . 44
Recreational Data . . . .. . . . L. e e 57
Green Lake Area . . . . . . ot i i e e e e e 60
Rented Vacation [Tomes: Rental Price Eguation . .. - . .. ... .. .. .. 61

w1



e ol A T

Table 4.4

Table 4.5
Table A.1
Table A.2
Table 5.1
Table 5.2

Table &.1
Table 6.2
Tahle 8.1
Table 8.2

Description of Variables Used in the 1983

Regressions . .. ... ... e e e e e &7
Hedonic Regressions, 1V83 . .. .. .. ... . . o i e 68
Description and Mcan Value of Variable . . ... ............. .. 74
Estimaled Hedonic Eguations . .. . . e e e e 75
Selected Recent Contingent Valuation Surveys . . . . . .. ... ... .... 78
Survey Techniques, Paymcont Vehicles and Clicitation '
Methods of Recent Confingent Valuation Surveys . . . .. ... _ .. .. B2
Regression Resulis from Lymme, et gf., (1981) ... ... ... .. ... .. 107
Estimated Yalue of Wetland for Each QCS Region . . . . ... ..... .. 109
Repulatory Instruments: Examples . . ... 0 .o L L L. 125
Economic Instruments: Examples . . .. .., ... ... ... ... ... 129



Tfeidmimo a. Smaiamm maons

1. INTRODUCTION

1.1 BACKGROUND

Economic growth is a critical priérity for most countries but poses many potential
gnvironmental problems. Environmental preblems are of special concern for many
coastal areas due to:

rapid mcreases in population in coastal areas,

substantial growlh in tourisin and industry;

the use of coastal areas as dumping grounds for wastes of all kinds;

ihe high level of productivity of the ecosystems al risk (salimarshes,
mangroves, coral reefs, and scaprass beds), and

the high degree of biological diversity of coastal areas (after Olsen, ef ¢l
T98Y9).

* " 8 »

{_ommon marine-related environmental problems include reduced abundance and
diversity of fish and wildlife due Lo reduced water quality and loss of habitat and other
natural resource functions provided by mangroves, coral formations, and other natural
envitronmenis. Other coastal area concerns include large-scale deterioration of attractive
coastal vistas.

Therefore, those concerned with coastat areas face difficult choices, On the one hand,
increased developmeni promises substantial economic benefits, On the other hand,
development can lead to many preblems, including conflicts between various uses and
degradation of environmental and natural resources. In combination, these problems
pose threals to those whose livelihoed or health depends upon the quality of the
environment, and to thosc who otherwise use or enjoy the services of coastal area
IESOUrCEs.

The importance of environmental issues in development has received Increased
international recognition and spurred efferts te use environmental concepts and
methodologies. In the area of environmental economics, major initiatives are underway
to integrate environmental cosis into coonomic activity and to include environmental
concerns as a central part of benefit-cost analysis and development plans’.

Additionalty, at a broader level, many countrics arc cxpanding their existing systems of
National [ncome Accounts using "green” accounting. This is being done to reflcet (1)
the wvalue of the goods and scrvices provided by environmental and natural resources

! For u general discussion of the growing impurtance of cnvironmental considerations
in development planning, see the Economuist {1993). See also The World Bank

(1533).



but not reflected in the market and {2) the depletion of natural resource assets (sec,
Burielmus, 1993; Repeto, 1993; Gordon and Prince, 1994).

[n the international arcna, the United Nations in particular has given high priority to
environmental issucs, including the protection, management, and conservation of
marine and coastal arcas. Specifically, Chapter 8, Agenda 21 of the United Nations
Conference on Environment and Development calls upon countries to undertake
activities to meet three findamental ohjectives:

{1}  To incomporate environmental costs in the decisions of producers
and consumers, lo reversc the tendency lo trear the environment s
a "[ree good”, and to pass these costs on to other parts of socicty,
other countries, or fitturc generations (Chapter §,312);

{2}  To move more fully loward intcgration of social and environmental cosis
inte econumic activities, so that prices will appropriately retlect the
relative scarcity and total valuc of resources and contribute ioward the
prevention of environmental degradation {Chapter 8.31b)

(3)  To include, whenever appropriate, the use of market principles in the
[raming of economic instruments and polices to pursue sustainable
development {Chapter 8.31c).

To help achieve these broad goals, the Uniled Nations Environmetit Programme
(UNEP) is encouraging the development and use of techniques for measuring natural
resource and environmental valugs, UNEP also is supporting the use of environmental
policy instruments based on market principles, when appropriatc. This Document,
which focuses on integrated coastal area manapement (ICAM), is prepared as part of
this UNEP Program. '

Our purposc in writing this Document is to provide background, refercnce materials,
and examplc applications for participants in a planned series of workshops. Qur basic
goal is to introduce thesc readers {o the rapidly growing economics litcrature dealing
with the valuation of goods and services and to policy instruments for addressing
environmental issues, focussing on applications, The mtended andience is cconomists
who are concerned with coastal area management. We assume that the audience knows
some microcconomic theory but has had little or no formal cxposure to environmental
eConomics.

We adopt the view that markel failure is a major contributor {v coastal area problems
and that appropriate pelicy instruments can help i¢ address many of thesc problems.
Indeed, in many ways, the nced for integrated coastal area management--as opposed to
single sector management—reflects widespread and serious market fatlure berween
aclivities in coastal areas.



At the same time, We recognize that coastal area management is a'cntﬁpiéi: process.
Coastal issues often cut across many disciplines, and management decisions oceur
within a political process. Devising, as well as carrying out policy instruments that
meel desirable standards, such as efficiency, cost-¢[lectivencss, and practicality, is very
difficult; if this were not so, these measurcs wonld already be in place. Resolution of
coagtal problems does not depend solely on more and better technical economic
analyscs. Nor for that matter, are solutions likely to be found in technical analyses
from uny other field. Our basic argument is that the poblic preferences matter, and
that more and better use of valuation methods can conitibule to coastal area decision
making by providing improved information about the public’s preferences for coastal
resources and tradeoffs among activitics.

Sources of market failurc that arc important conlributors to coastal area management
problems include externalities, public goods, and insecure property rights, Common
examples of externalities include agricultural mnoff and waste discharpes from
pipclines that impese uncompensated cosfs on fisheries, recreation/tourism, or other
coastal activities. Unless these external costs are internalized, the true costs of the
poliuting activity will be undersiated. As a result, production will be excessive, and
those who bear the environmental harm will, in effect, subsidiz¢ consumers of the
poltating product.  Public goods include water quality, scenic views, or wildlife
diversity enjoyed by the population at large. Since it is often hard or impossible to
exclude anyone from henefitting from these goods, few will pay for them voluntarily
(the frec rider problem). Thus, previding poblic goods, such as preserving or rostoring
the services ol an estuary, will likely require government action. Lack of secure
property rights s a scrious problem with fishing and with land use in coastal arcas.
For example, agricultural landholders will not undertake worthwhile measures to
prevenl erosion if uncertain property rights may prevent them from capturing the gain
from adopling the conservation aclions.

A varlety of policy Imsiruments are available 1o address market failore issues, such as
those mentioned above. Several factors, however, conslrain the selection and
eflectivencss of these instruments. One is the limited availabilily of information about
nen-market benefits and costs for many coastal areas, particularly those in developing
counircs. Other constraining [actors include the cost of implemenialion, Lhe incenlives
for correct behavior the ingtrument provides, and the extent to which other social
objcctives like policies 1o cxpand agriculture conflict with coastal area environmental
objectives (e.g., improved water quality). Enwironmental proteclion can be very
expensive, and resources available to design, carry out, and ¢nforce cnvironmental
policies arc scarce, particularly for low-income countries. Policics that impose high
costs compared with benefits, or that violate standards of cost effectiveness, likely will
be rejected. Or, if cnacted, such policies may waste scarce resources that could be
better vsed elsewhere. :



Use of approaches for measuring non-market benefits and costs can contribute to
coastal area management in several ways, including the following as suggesiive

examples:

-

Public debate on proposed policies might be better informed if, beyond
narrow commercial costs and benefits, information also was available for
non-market costs and benefits. For example, public debate on how best
to control discharges might be improved if more was known about the
bencfits which might result, many of which occur outside the marketplace
{Caulking, 1988).

Coastal protcction can be enhanced by preater use of the Polluter Pays
Principle which creates incentives for businesses (o reduce the external
costs from pollution (Grigalunas and Opaluch, 1988, Tietenberg, 1992),
A system of set fees might be used, but if the fee is to approximate actual
damages, then non-market valuation techniques must be used,

Public investments for coastal area improvements might be better
targeted, if officials understood better the public’s preferences for the
attributes of such activities as recrcational fishing, diving, or wildlife
vicwing, (Jones and Stckes, 1987),

Non-market approaches might also help make difficult development-
preservation decisions by providing information on the public’s
willingness to make required tradcoffs belween coastal arca resources.
For example, approaches which involve asking members of the public to
compare and rank alternatives can help policy makers address
controversial issues, such as the siting of highways, pipelines, landfills or
other locally undesirable facilities (Opaluch, et al, 1993).

Better use of policy instruments might contribute te coastal area management in several
ways, [or example:

-

Use of the Polluter Pays Principle, such as charges or liability for external
cosls, encourages firms to face the [ull costs of their actions. This
approach provides a market-based incentive for firms to reduce external
costs using least-cost approaches, and to adopt new approaches for
avoiding external cosls (Grigulunas and Opaluch, 1988; Tietenberg,

19923,

Tradeable permits encourage environmental goals to be met at least cost
by allowing firms within an arca to pay others to reduce wasto
discharges. 'Tradeable pcrmits potentially can work berween point
sources, or between point sources and fon-poinl sources, reducing the
costs for all participants.
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. Expanded use of uscr foes can provide additional fimds to mainlain
marine parks or other areas. And as a side effect, user fees can reduce
demand for the site, by that lessening congestion or usa-related
degradation.

. Careful review of policy instruments might identify and reduce conllicls
among mstruments (Stavins and Jaffe, 1990), For cxamplc, policies that
encourage agriculture might lead to more non-point source pnllutmn and
be inconsistent with coastal water quality goals.

In summary, rapid devclqpment af coastal areas has caused serious conflicls in vses
and led to severe envircnmental and natural resource degradation. Considering these
problems, the increased attention being given 1o environmental problems at the national
and international levels is significant. Tt provides support for governments to consider
the pervasive nature of markel [ailurcs in coastal arcas, and it cncourages consideration
of altemate ways to address market failure through varions policy instruments.

We recognize, however, that attempts to integrate social and environmental costs into
economic activities or to use market principles to frame economic instruments and
policics face serious challenges. Onc set of difficulties concerns the problems inherent
in mcasuring the value of goods and scrvices that arc not traded in markets. Another
set of problems arises when critical scientific information establishing cavse-and-effect
linkages belween cnvironmental changes and loss in services to people 1s uncertain or
evell unavailable. (Other challenges stem from the increasingly complex nature of
environmental issues. Further, there is a shortage of pragmatic studies of the relative
cfficiency of policy instruments for addressing environmental problems in coastal areas.

These challenges arc especially daunting for low-incomse countries, This is duc to
savere funding constraints, lack of data, absence of well-defined property rights, lack ol
capital markets, and the frequent absence of an institutional framework for dealing -
cffectively with environmental issues. These and other issues underscore the many
difficultics faced when attempling te impreve the use of economic analyses or analyses
from any other field of environmental issues in coastal aren manugement, particularly

in low-income countries.

1.2. PURPOSE, SCOPE, AND ORGANIZATION

FPurpose

This Document attempts to contribute (o the literature on integrated coastal arca
management ((CAM) by drawing opon recent work in environmenial economics
potentially applicable to problems in [CAM. Specifically, (1} we review major
techniques available for assessing the economic value individuals® hold for coastal

o5



areas goods and services, and (2) we examine policy instruments available to address
market fallure problems in coastal areas. As noted, the Document was written to
provide background information and case studies for a planned series of workshops for
¢eomnomists.  'We assumc that readers have had some tralning in microeconomics but
have had little fermal exposure to the ficld of environmental econormics.

Seope
Two major topics are addressed:

{1) concepts, methedologies, and data faquircmeuts for valuing marine-rclaied
goods and services, emphasizing those that are not traded on markets, and

(2)  policy insttuments fuor addressing coastal area environmental ¢oncerns,

In kecping with the goal of the Document, we adopt a nontechnical approach t¢ make
the materials accessibie to a wide andience. Liberal use is made of Figures, wilh
technical material for the most part presenied in Appendices. Many examples iilustrate
the richness of the literature and how the different valuation approaches and policy
instruments have been used in various, primarily marine-related applications.

Finally, we emphasize again that this Document prevides an introduction to a large and
rapidly growing literature on valuation and pelicy instruments. We ¢Xpose readers to
some major recent thrusts and contreversies in environmental economics. Readers
interested in pursuing a particular topic in more detail will want to consult additional
sourccs. To this end, selected references are given at the end of each section. Special
reference is made to the works of Walsh, et &/ (1988), Mitchell and Carson {1989),
Braden and Kolstad (1991), Cropper and Oates (1993), Freeman (1993}, Tietenberg
(1992). These works provide rigorous and comprehensive presentations of many topics
presented in this document.

Organizaiion

The Document is organized as follows. First, to make the discussion in the Chapters
that follow more concrete, we hegin it Section 1.3 by prescnting a hypothetical casc
study of a coastal area, "Challenge Bay". Challenge Bay has problems common to
many coastal arcas, and we use this case study as a device to lend some specilicity to
the laler discussion of concepts, methods, and policy instrumenis.

Chapter 2 sets out a conceplual framework that provides a unilving siructure for much:
of the material that follows. Economic valuc is defined, categories of value and of
goods are explained, and market failure is described.

MNatural resources and the cnvironment are viewed in Chapter 2 as patural assels
{Freeman, 1993). Distinguishing features of assets are thal they can provide, over

&



time, a flow of scrvices direclly or indirectly valued by people.  Direct services
include, for example, amenities such as atiractive views, clcan beaches, and fish
harvests. Indirect services include, for example, the nafural functions of wetlands and
more generally, ecosystems, which support the "production” ol fish and wildlifc that
are, eventually, harvested or viewed by people. These flows of services are
sustainable, if the stock of natural assets is mainiazined. Finally, Chapter 2 considers
bricfly two altcrnate approaches uscd by some Lo valoe resource activity: impact
analysis and encrgy analysis.

In Chapters 3-7 major approaches for valuing marine-related environmental resources
are reviewed {Table 1.1). These
approaches arc divided into those

Revealed Preferences - - | that rest on revealed preferences and
those based on stated preferences or
» Travel Cost Approach "constructed” markets (Carson,
» Hedonic Analysis 1991} Other approaches considered
» Avoidance costs ar¢ the productivity approach and

benefit transfor.

Stated Preferences
FFor each approach, its potential

« Contingent Yaluation uscfulness for coastal area
+ Contingent Activity management is snggested and the -
'« Contingent Ranking underlying concepts arc revicwed
briefly. Then, we oulline the
Productivity Approach methodology and data requirements.
several examples from lhe literature
Benefit Transfer are given 10 illusirate application of
each approach. Finally, we notc

some issues associated with the use
of each approach. Rcferences for
further reading arc also provided.

?ab]e 1.1. Non-market Valuation Approaches

Chapter 8 concoerns  policy instruments {"PIs") that could be vsed to address coastal
arca problems. Pls fall into two broad calegories: Regulalory Insiruments and
Economic Instruments {Table 1.2). The chatracteristics of Rls and Els are explained
and many exumpies ol each lype of PI are given.  Also, several case studies arc used
to examinc in some detail the application of policy instruments in particular cases.

Pls differ m their relative etficiency, cost-effectiveness and information and
transaclions cosi. Pls also differ with respect to their distributional effects and political
feasibility. We do not attempt to suggest which Pls might be "best” suited for
particular coaslal areas. This is because the choice of PIs will depend upon the
specific issues and circumstances facing un area. Instead, we confine ourselves to a
discussion of some key features of PIs and of the potential strongths and weaknesses of
ditferent Pls,



The final scction, Chapter 9, ties
together some issues posed by our case
study of Challenge Bay and the
concepts and methods reviewed in other
Chapters. Drawing upon the issues
raised in the case study, broad
suggestions are made about the kinds of
economi¢ stucies that might contribute
to integrated coastal area managetnent
for this prototypical coastal area and, by
exilension, for other coastal areas.

1.3 CHALLENGE BAY, OCEANUS:
A HYPOTHETICAL CASE STUDY

Introduction and Background

Located in a semi-tropical climate,
Oceanus is a developing country with
an economy that, to date, has relicd
upan agriculture, small-scale fisheries,
small-scale commercial activity and
some indusirial operations, Tourism is

—
Regulatory Instruments
Regulations
stechnology-based regulations
#conservation/mgmt, practices
*specics or resource protection
Zoning :
| r¢oastul zone

*patks, sanctuarics & spec, mgmt. areas

Economic Instruments
Polluter Pays Principle
*taxes, penalties & liability
Subsidies

Tradeable Permits
Oifsets & "Bubhles"

User fees

Return/deposil

Criminal Penalties

— e —

Table 1.2, Selected Policy Instruments

important but thus far is limited lo a few, relatively undeveloped coastal and inland
areas. These arcas are known nationally and internationally for providing guality
recreational opportunities, particularly clean beaches, with good coastal water quality
and attractive coral recfs with diverse reef fish populations. The coastal area also is
known for ils natural beauty and conlains many marine-related and terrestrial wildlife,

Improving the standard of living of its citizens by promoting economic growth is a
high priority of government policy. At the same time, officials and residents arc
increasingly sensitive to environmental issues. They arc aware of the important role
that the country’s natural resources and environment can play in supporting a higher

standard of living for residenis.

To help achieve its goals, the governtment is actively seeking additional [oreign
investment, including loans from internalional organizations. As part of this activity,
Qceanus is attcmpling Lo impreve its ahility to manage environmental issies.
However, environmental laws are weak, and the record for cnvironmental protection is
uneven. A strofig cenlrul govemment exists, and ministrics focus on single-sector
issues. Severe budget constrainis underscore management problecms and hamper
developing, carrying out, and enforcing environmental management plans.



- policies.

Furthermore, envirenmenial groups are not well organized, and little opportunity cxists
within existing laws and administrative procedures for residents o tegister their
environmentsl concerns. No studies of resident or visitor preferences have been done.
Therefore, Litle 15 known aboul the demand for the services of cavironmenital and
natral resources.

We focus on the Challenge Bay watershed as the "planning area”. The watershed
covers some 1,250 km® with Challenge Ray, an estuary covering somc 180 km?, at its
center. The watershed is located some 200 kilometers from the capital of Qceanus.
Access to the Bay by road is limited 1o a highway localed away from the coast, with
small feeder roads (o the coast. Some tourists also arrive at an airstrip used by small

planes.

Much of the Bay is shallow, although two channels provide access lor small craft and
vecasional larger vessels to villages located along the shore. There are about 600
hectares of mangroves along the estuary, down from 1,200 heclares a decade ago.
Seagrass beds, ence abundant, have been reduced duc to pollution.

Two rivers and several small streams carry rainfall and runoft’ from thronghout the
watershed fo the Bay. Coastal hills, sothe very steep, surround the watershed. Some
hillsides have been subject 1o small-scale, slash-and-burn agriculture. The remainder is
primary forest comprised largely of hardwood trees.

The population in the watershed is relatively low (400,000 people) but increasing
rapidly. Some two million pcople live in the Province of which the watershed is a
part. There are 15 villages in the watershed, allhough most of the population resides in

- two municipalities located along the Bay. Substantial growth is anlicipated in the next

decade, although the scale and pattern of growth depend, in part, on government

Resourcey and Issues

A preliminary assessment of resources and issues has identified the following
information for the Bay and ils watershed:

[ | Fisheries

The Bay has been highly productive biologically. However, the quality and
productivily of the Bay have been diminished in recent vears and further deterioration
could oceur due to projecied developments described below. Now, the estuary supports
some 200 artisanal fishermen and their families who harvest finfish, crab, and shellfish
and also 30 commercial fishermen. The productivity of the Bay fisheries is due, in
large part. to the high quality of the Bay’s waters and the prescnce of extensive
mangroves and wetlands along sections of the shoreling, These nalural envirenments
are believed to serve as nursery areas and sources of [ood for marine life. Loss of
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seagrass beds is believed to be an important factor contributing to reduced abundance
of certain fish species.

[ | Tourism

Tourists and vacationers have come to the coastal area in rapidly growing numbers in
rccent years. Several hotels have opened along the estuary and along the ocean-facing
coast. Clusters of secondary homes have begun to appear, and many visitors from
outside the watershed travel to the Bay and nearby ocean during their holidavs, A few
thousand people work in tourism-related businesses.

Visitors use the Bay and ocean beaches for swimming, diving, windsurfing, boating,
and recrcational fishing. The Bay and sections of coastal waters are becoming very

popular for diving, due to the abundance and beautly of the coral reet formations and
the wide variety of reef fish they supporl.

Also, some visitors are drawn to the arca to view well-known, attractive vistas and -
wildlife--primarily exotic bird species along the coast and a variety of animals that
inhabit the nearby forested and open lands. Seme natural and environmental resources
of the Ray and its surrounding watershed are of national and international significance.
A recent proposal would expand tourism capacily. Developers propose 1o use an
exceptional section of coastal parkland for a new hotel and resorl. They say that
construction of the hotel would invelve femporary employment for about 500 people
during the two-year construction period and 400 once operations begin. Purchases in -
the watershed are estimated to be $5 million per year during construclion, and $4
million annually when the facility opens. The developer asserts that ‘each dollar of
expenditures will generate $4 of additional expenditures.

l.ocal officials see a strong potential for growth in recrcation and tourism, il the quality
of the resources that aftract visitors is maintained. However, thev arc concerned about
unplanned growth in tourism, projected growth in commercial activity and in the
population, and about plans to introduce shrimp maricullure in the Bay. Other issues
of worry are plans to expand agriculiure and to introduce large-scale forestry
operations in the watershed, as is described below,

A major concern is that growth in these other activities will degrade the Bay and
coastal waters, This would adversely affect the arca’s envirommental amenities, and,

- by that, reduce the appeal of Lhe area to visitors and tourists. Already, unattractive

development has occurred in some areas, some sections of the Bay and coastal waters
are polluted, and debris 1s beginning to mar sections of the more heavily used

shoreline. Underlining this concern is the competitive nature of tourism in the region,
with other nations vying o increase their share of the tourism market. '
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[ Agriculture

Sections of upland areas are used by primarily subsistence farmers who grow maize
and cotton and some grazing of animals, mostly caltle also occurs. As noted, some
agriculiure uses the slash-and-burn approach.

Recent events point toward substantial expansion of both small-scale and large-scale
apricutture in the watershed and along the Bay. To supporl large-scale agriculture,
dams would be constructed, subsidized by the national government. The dams would
divert frosh water from the Bay, changing the oxygen content of portions of thc Bay.
Fxpanded agriculture would cause non-point source runoff of pesticides, herbicides and

. fertilizer into the Bay. Also, of concem is potential runoff of nutricnt-rich animal

wastes from larger herds of animals. A large expansion in agriculture poses a very
serious threat to the Bay and the services it provides to users, unless effective
management actions are taken.

[ | Mariculture -

Investors arc very interested in using 2,000 hectares of the Bay to raise high-valued
shrimp for export. Projections suggesti that these operations would employ about 100
people and earn invesiors a substantial return {cconomie rent). Preliminary plans
suggest that they would like to use the mangrove arcas and saltflats Thesc arcas are
used by artisanal fishermen and others who use the resources of these arcas for
traditional activities such as wood gathering and charcoal making, Expanded
mariculture operalions in the estuary also could conflict with recreational uses of the
area by some visitors.

Oyster mdriculture operations cxist. Operators of these facilifies are very concerned
thal possible deterioration in water quality will lower the productivily of their
operalions and thus threaten their financial viability.

u Yorestry

The hardwood forests of upland areas of the watershed contain valuable timber, and
commercial interests would like to cxpand greatly timber harvesting for the export
market. About 75 people would be employed, and investors expect to sarn large
CCONOMIC TENis.

Laws promoting ecologically sensitive silviculture practices are weak, at best. Tourism
officials and some residents are concerncd about runoff from new roads and activities
related to logging. They worry that this runoff will cause serious sedimentation of
rivers, sitcams, and larpe sections of the Bay iiself. This would reduce the productivity
of thc Bay’s fisheries and uvse of the Bay for lourist and recreational activities.
Another concemn is thal excessive harvesting will render large sections of the upland
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- landscape unattractive and sharply reduce critical habitat for wildlifc species imporlant
to tourists. .

| Other Issucs

Increases in population and peneral development will create important waste
management problems. Tlousehold wastes are discharged into the ground. In some
cases, wastes have infiltrated nearby waters. In other areas, collector pipes carry
household wastes out into the estuary, without treatment.  Some pollution of Buy
waters and of beaches along the Bay has been observed, and incidents of pollution
along occan beaches used by lourists and residents have been reported. A serious
concern ig. that growth will lead 10 more household wastes. }hese wastes, if released
into area streams and nivers would enter the Bay and nearby ocean, threatening human
health, tourism, and fishing. A sewerage facilily has been proposed to address these
concerns but would be very cxpensive. Also, increased amounts of refuse and other
solid wastes would need disposal te avoid unattractive littering of coastal areas.

Recent and projected growth in light manufacturing raises concerns about discharges of
toxic pollutants, conventional wastes, and pathogens and their offocts on water quality
in the Bay and in some ccean nearshore areas. Also, additional roads, parking areas
and other facilities are expected to contribute to additional non-peint scurce pollution.
This would result from lushing of oil and grease and other substances into arca watcrs
during rainsiorms.

An 1ssue of serious debate coneerns the best location for a proposed highway system
intended to improve road transportation between the watershed and the capital with its
large population. Somc faver a coastal route. However, sections of the planned route
would cut acress area wetlands, destroving some wetlands and altering water flows.
Further, a coastal routc would obstruct the view of the Bay from some locations and
degrade the appearance of some areas. Others favor a more upland route along the
side of nearby hills. Howcever, this would render the vicw of the hills less attractive
and possibly create erosion problems in seme areas, - Further controversies with this
routc stcm from the fact that the propesed road would disturk land ol great cultural and
religious significance to resident populations. '

L¥scussion

This brief sketch of ihe environment, resources, and issues facing the Challenge Bay
watershed suggests several major challenges and quesiions that must be addressed.
Bricfly, we note the following:

First, the area provides many benefits due to the guality of the cnvirenmental and -~ -
natural resources of thc area. [isheries and mariculture support many hounscholds.
Tourism and recreation create a demand for complementary commercial activities, and
the benefits received by businesses (economic rent) and their employees arc rcasonably



clear. Much less clear are the nen-market valued benefits received by those wha
engage in the wide range of recreational activitics--activities that could be harmed by
development. As noted, fcw mechanisms exisl for environmental concerns to become
part of the planning process, and lillle 15 known about the demand for natural resource
and environmental services.

Potential deterioralion in the gquality of the Bay and surrounding areas is a subject of
great concern o many interests. Lhese include not only those engaged in fraditional
fishing aclivilies, but also those currently earning thetr livelihood in mariculture
operations and in the tourism industry.

Conflicts among resource activities abound--and are likely to get much worse.
Expansion m agriculture, mariculture, forestry, and general increases in population and
commercial activity poesc very serions challenges. The potential benefits from these
new activities are impertant. However, the potential social costs due to externalities
from water diversion, non-point source pollution, loss of environmental amenities and
habital, and other potential adverse environmental effects, also must be considered.
Oiher issues concern whether and how policy instruments might be used in an attempt
to accommaodate growth in area activities. Figure 1.1 summarizes some of the
gonnections belween the activities in the watershed, their impact on environmental and
natural resources, and the anticipated effects on people.

For purposes of providing information that might be useful for ICAM, thres
overriding issues are of special concern. Ome is the need to recognize the important
externalities betwcen activities. Unless these externalities are considered, the benefits
from environmentally harmful activities will be overstated, and the value of the Bay
and the watershed as natural assets will be scvercly croded.

A second overriding issue concerns the availability of data necessary to address the
1ssues involved. Attempts Lo apply economic anaiysis--or for thal matter, any
socioeconomic analysis-—-to the problems of coastal arca management depend upon the
availability of basic scientific information. For example, it would be very valuable to
know how changes in water quality or coral cover in the Bay might aflect the varicty
and abundance of fish harvested or viewed by people. Further, the guality dimensicns
considered must be those which mattcr to people, since data from ¢ven the best
seientific stmdy will be of little use unless it focusses on environmental services which
directly or indirectly are of interost to people. This suggests the need for collaboration-
-ai the outsct--among researchers from the social sciences and the natural sciences.

The third overriding issue concerns the instimtional setting :nd the viewpoint of
decision makers. In our hypothctical coastal area, we assume that officials want
economic development, but they 1ecognize that fisheries, {ourism, and other activities
depend upon maintaining the quality of the environmenl. We assume that they are
sensitive to the full range of effects of development and want to consider aXf benefits
and costs. We also recognize that officials ollen are very concerned about the

I



distribution of benefits and costs—who gains and loses--and about ather social and
pelitical issues associated with development, although these are beyond the scope of
this documcnt.

In the Chapters that follow we review methods for valuing goods and services not
traded in the market place and policy instruments potentially useful for ICAM. We
urge the rcader to keep in mind the problems faced by Challenge Bay and how the
valuation and policy instruments reviewed might be useful for Improving ¢oastal area
management in this case, Then, in the final Chapter we revisit Challenge Bay and
briefty suggest how the valuation methods and policy instruments reviewed might be
tiscd to contribute to ICAM for this coastal area--and by extension, for other coastal
areas facing similar problems.

14
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2.  ECONOMIC CONCEPTS

2.1 DEFINITION AND CONCEPTUAL FRAMEWORK FOR ECONOMIC
VALUE

Introdiiction

This section provides economic concepts central to addressing many issues in
environmental econemics relating to coastal area management. The concepts are
presented at a level that is accessible to those with ltitle economics training. First we
provide a general definition of economic value, followed by a discussion ol consumer
values. We then provide a brief discussion of the theory of producer valves. Different
categories of values are described next, followed by a definition of vanous types of
poods. ‘Then, we preseni concepiual issucs which arise when natural resources are
viewed as assels providing services over time. This is followed by a discussion of
market failure problems--public goods, cxternalities, and insecure property righis--
which underlic many coastal area management problems. Finally, we present a brief
dizcnzzion of {wo altcrnative means of valuation that have been advocated by some:
econoioic impact analysis and energy analysis.

Economic Value

Neoclassical econromics focuses on prelerences of consumers and profits of firms as
fundamental elements that motivate choices. A key concept 18 coconomic surplus, which
measures gains obtaingd from a lransaction, such as the purchase of a market good.
Consumers gain whencver the maximum amount that they would pay for a good is
greater than the amount that they are aclually required e pay to acquire that good.
The differcnce beiween the maximum amount that & consumer would pay and the
amount that they actually pay, called consumer’s surplus, is an unpaid for benefit from
use of the good.

Producers gain whenever the revenue that they receive for a good is preater than the
cost of producing that good. ‘The difference between the revenues received and the
cost of production is producer’s surplus, The total gains from trade is the sum of the
zains to consumcrs and producers, which is lermed economic surplus.

Measuring Consumer's Surpfﬁs

Consider the following cxample that employs the conicept of consuiner surplus to place
a monerary value on drinking water. Imaginc thatl you arc walking through the desert

and are dehydrated and very thirsty when you come across a vendor selling drinking

water. (iiven that you are very thirsty, you would be willing to pay a great deal for
a glass of water. With each additional glass of water you obtain less and less
salisfuction, since the mosi essential uses of water were fulfilled with the previcus
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glasses. Once the incrementa) satisfaction that you would obtain from an additional
glass of water is less than the satisfaction you could obtain by using the moncy for
somcthing else, you purchase no additional water.

What is the monetary value of the satisfaction you received from parchasing three
glasses of water? Suppose that you are willing to pay a substantial sum for the first
glass, say $5, given that you are very

thirsty. If the price of waler was SO ——
areater than $5, you would continue ’
walking to a ncarby tfown wherc you

know you could get a drink, If the (- {2) N=(1)-£2)

price of water is less than 35, vou Willing- Incremental

_wguld purchagg the water. . Chuantit ness to Cost Consumer’s
: ¥ Pay Swpls

Suppose that the vendor charges $1 for 1 $5.00  $1.00 $4.00

a glass of water. In this case you

would purchase the water and obiain a 2 $2.00  $1.00 $1.00

COLSUMEr’s 51]1']‘_'!1115 of $4 ($5 -5 If 3 $1.50 £1.00 050

you were willing to pay up te §3 for a
second glass, you obtain a censumer'’s
surplus of $2 {$3 - $1) for the sccond
glass of water. Now you are much less
thirsty, and you would be willing to
pay no more than $1.50 for o third
glass of water. Given that the price is
$1, you purchasc the third glass, and obtain a consumer’s surplus of $0.50 ($1.50 - §1).
The total willingness to pay for three glasses of water is §5 + $2 + $1.50 = $8.50, the
total cost is $3, and the tofal consumer’s surplus obtained from purchasing water is
$8.50 - 3 = $5.50 '

Total $8.50 $3.00 $5 50

Table 2.1 Total Willingness o Pay and
Consumer’s Surplus

Thus, consumer’s surplus mezsures value from the maximom amount the individual
would be willing to pay for each unit of the good, minus the amournt that the individual
actually has to pay.' This implics that consumer’s surplus can be measured from
information regarding the quantities of the good that the individual would purchase at
various prices, which is simply the demand function. :

Specifically, consumer’s surplus is measured as the area under the individual’s demand
function, and above the price of the pood (Figure 2.1). In this case, the individual
would be willing to pay as much as p, for the first unit of the good, p, for the second

1 From a more technical perspective, the area under the demand function may serve
as An approximation to consumer benefits, that are more properly measured as
compensafing or cquivalent variation. For more details see Currie, Murphy and
Schmitz (1971) or Willig (1976).
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unit and p, for the third vnit. However, the individnal faces a constant market price
of p, Tor all three units, so that the area with diagonal lines in Figure 2.1 represents the
amount that the consumer would have been willing to pay for three units of the good,
above and beyond the amount that the consumer actually must pay to obtain the good.

u Valuing Price Changes

The framework presentcd above can be
used 1o value changes in market prices.
In this case, the demand function
remains constant, but consumer surplus
1s affected because the consumer must
give up more to purchase each unit of |
the good. Price increases from P, to

P,. This consumer now purchases only
two units of the pood, and the
consuiner’s surplus is smaller for each

it purchased. “

. F T Depiction of C :
The loss in consumer surping due to the igure 2.1 Depiction of Consumer’s Surplus

price increase is the appropriate welfarc
measure, as depicted in Figure 2.2, The cross hatched area in the Figurc represents the

loss n consumet’s surplus due to the price increase.

In the waler exampie, if the price of

water from the vendor increased from

$1 to $2.50, the consumer’s surplus " P
from the first glass would be $2.50
($5-$2.50). The price exceeds the

willingness to pay for all other glasses, P . Change in

so that the individual would only - -~ Consafner's Surpls
purchase one giass of water and obtain

a total consumers surplus of $2.30. \ }
Thus, the reduction in consumer’s D

surplus due to the price increase is $3 :
(35.50 - $2.50. Q@ Qo Q

_Il
Figure 2.2 Loss in Consumer’'s Surplus
Due 1o a Price Increase

| Valuing Quality Changes
Consumer’s surplus can also be used to value changes in the quality of the commodity.

Consider the casc of an increase in guality. [f the good is of higher quality, the
individual may be willing to pay a grealer amount for each quantity, as compared to

20

A L ¥



the case where qualily was lower. For example, consumers would likely be willing 1o
pay a higher price for fresh fish than they would for fish that is not so fresh, or
consider a case from marine recreation, where recreationists likely would be willing to
pay more for a trips to 4 beach where the quality of the heach use experience was
improved by, for cxample, cleaning up litter along the beach, mpmvmg water quality,
providing better facilities, or reducing congestion.

The increase in consumer’s surplus due
to an improvement in quality i3 depicted
in Figure 2.3, Under the lower quality
level the demand function is D. Quality
then improves to a higher level and
demand shills out to 1’.  Consumer

surpius at the low quality level is equal P: ROE.
to the area under I} and above the price
line, which is rcpresented by the arca
with horizontal lies.  Consumer’s
surplus after the guoality increase is e g
represented by the area below the new
highcr demand function, D’, and above
the price line. The c¢hange in consumer Fieure 2.2 Effect of Quality Improvement
surplns’ due the guality change is on Consumer’s Surphis
represented by the cross hatched area in

Figure 2.3,

Change in
—Consumer's Sorpins

u Subslilules and Complements

The availability and price of substitute and cemplementary goods is also an important
determinant of the willinghess to pay for a commodity, and therelore its economic
valoe, A substitute good is a good that you might purchasc instead of the good in
question. For example, if vou are hungry. you might purchase one type of fish rather
than another, or if you are thirsty you might purchasc icmenade rather than water. A
complement is a good that you might purchase to go along with another good, so that
the goods work together and increase the level of satisfaction provided. For example,
you might prefer to eat [sh with bread, or you might enjoy beach use more after
zpplying sun screen or using sunglasses to block harmful rays from the sun.

An increase in the price of substitutes increascs the economic valuc of the good in
gquestion. In the water example, you were willing o pay no more than $5 lor the first
glass of water, given that you knew there was a lown nearby where you could get a
drink for free, However, il a drink of water cost $10 in thal town, yvou would likely
be willing to pay much more than $5 for a drink of water, knowing that you are
debrydraled and have a long walk ahead in the desert before you will be able to get
another drink at a lower pricc. Similarly, if the nearest source of water was 20 miles
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away you might be willing to pay morc than $5 for a drink now. On the other hand, -
if lemonade or cola is being sold for $.50 ftom a vendor just ahead, you would not
likely be willing to pay $5 for a glass of water from this vendor.

Figure 2.4 demonstrates the effects of
availability ol substitutes for the
demand function for water. Here, the
lower demand function, I, represents
willingness to pay for water when the
nearest alternative source of [ree water
is nearby (say 2 miles). The upper
demand function, D’, represenis
willingness to pay for water when the
nearest altemative source of water is Jar
away (say 20 miles).

Consuier's Surplus
. with Distant Fabelitute
-~

-
Consumer's Su 3 1
- with Nearhy Sﬂitute ' I

Categories of Value Figure 2.4 Substitrtes and Consumers

: e Surplus
Economic values can be divided into

diffcrent categories. Onc  broad

distinction is belween markct-valued goods and non-market (or extra-market) goods.
The former includes goods and services bought and sold on organized markets, for
example, fish sold commercially. Given that these goods are traded in markets,
determining their value is refatively straight forward. In conlrast, non-market gonds
are not traded il the market place, for example the value of recreational activitics like
beach usc or visiting a marine park. To measure the value of these goods, resort must
be made to one of the non-market valuation approaches described in Chapters 3-7.

The direct nse value of a good refers to the value obtained from direct, on-site or
physicat usc of a good. For example, if I spend a day at the beach, [ obtain direcl use
value from the beach. Indirect nse value of 2 natural resource refers to values ohtained
from using a good that is related to the natural resource. TFor example, coasial
wetlands may contribute to fish and wildlife popufations, If I consume fich or view
wildlife, then I obtain dircct usc value from the fish and wildlife and indirect use value
from the wetlands. Hence, there is an indirect or derived demand for the ecosystem
functions provided by the wetland which tesult in the "production” of fish and wildlife.
Similarly, if 1 watch a television show about whaleg, I obtain direct use value from the
television show and indirect use value from the whales.

Use values can also be classified other ways. Consumptive use value refers to a casc
where I obtain usc value from a commeodily, and in doing 5o I consume the good, such
that it is no longer available for others to use. IfI catch and cat a fish, this fish is no
longer available to be canght and eaten by others. In contrast, nonconsumptive vse
value refers to value obtained from using a good, where the good remains to be used



by others. 1[I spend a day at a recreational beach or viewing wildlife at a ¢oastal
refuge, the beach and the wildlife arc still available for others to use.

Another category of use value has been referred to as incidental use value (Freeman,
1993). For ¢xample, while driving down a country road I may unexpectedly see a rare
bird species tly overhcad. Despite the fact that I did not travel to a specific site to see

the rure specics, I might be willing te pay (have a valuc for) viewing the particular bird

species.

Nomise wvalue (somelimes called
"passive use value") refers to values
obtained wilh no need to use the
resource at all. I may obtain nonuse
value from simply knowing that a rare
whale species contioues to  exist,
without the need to actually uge the
whales.

Option value refers to the valpe that [
obtain from maintaining the option of
using a resource in the future, even if I
do not currently have specific plans on
using the good. 1 oblain option value
from conserving a good just in caze I
should wish to use that good sometime
in the fulure,

The concept of total value refers te the
sum of direct and indirect vse vale,
nonuse  value and option  valuc.
Generally economists argue that the
notion of total value is the appropriatc
value to employ, and that there is
danger in attempting to  estimate
different catepories of valne then
adding them up (Freeman, 1993). The
main problem with summing categories
of value is the potential for double

Table 2. Categories of Economic

Value

Direct Use Value -- Value obtained from
direct, on-site use of a good.

Indirect Use Value -- Value obtained

indirectly from a good, where you usc
another good that depends upon the gaod
in question.

Consumptive Use - Good is consumed
when used, such that the good iz pot
available for others to nse.

Nonconsumptive Use - Goud i3 not
consumed through use, such that the
good remaing for pthers to uze.

Monuse Value {sometimes called Passive
Usc Value) - Value obtained withowt the
need to use the goud. For example, one
might obtain value merely knowing that
a good continues to exist {e.g. whales)

Option Value - Valuc obtained by
maintaining the option to usc the good m:J

some time n the future.

cotnting if some estimates contain more than a single catepory of value. This is
particularly problematic, since it is often not possible to previde a sirict dividing line
between different catcgories of value, Consider an examplc where one enjoys
reminising about a past fishing trip. While the fishing trip itself is a use value, it is not
clear whether ihe enjoyment from reminiscing should be considered to be a use value
associated with the trip or a nonuse value, since no further dircct use has occurred.



Finally, we note that the term "intrinsic value”, though sometimes used in popular
discussion, does #o! fall under the heading of economic values, This is because goods
arc defined to have economic value only insofar as they are valued by people. Hence,
a good cannot have value in and of itself; it must give rise to a wse, nonuse, or option
value held by individuals,

In summary, different categories of value may be uselul in conceprualizing how
individuals place value on goods and services. However. it is usually not very
productive to aftempt to measure separate components and aggregate them to arrive at
total valune. It is generally more proper to attempt to estimate the total value associated
with the Issue relevant to the valuation effort, Nonetheless, as described in later
sections of this document, ther¢ may be problems with credibly estimating total vahe,
when nonuse value 15 believed to be a major component of vajuc. The varipus
methods which can be emploved 1o eslimate use value, nonnse value and optien value
are described in Sections 3 to 7.

Categories of Goods
Similarly, we can define different types of goods. A pure public good is one evervone

can share without reducing the amount of the good remaining for others to use. In
contrast, a pure private good iz a good

which if one persons uses, that amount I 3 ]
less remains E} be used by others. For Table 2.3: Categories of GQOdS
cxample, acsthefic emjoyment of a h 5 n Goods Goods which if

clean cstuary is & pure public good, in ratlable to one are available io all
that my cnjoyment of the clean estuary aval leg: , oA
does not teduce the gﬁﬁi@ﬁmgﬂ;ﬁﬁ;giw
amount of clcan estuary remaining to coaslal vistas, nonusc value.

be enjoyed by others, In contrast, if [

consume a meal of fish, that fishisno | Private Coods--Use by one |
longer available to be consumed by individual precludes usc by another.
others. Hence, purc public goods are Example: (ish used consumptively.,
characterized by non-cxcludahility,

lack of any property rights, and the | * COuasi-private Goods--These include
absence of a market: on the other elements of a public good and

hand, private goods are often, but not private good. Examples: rcereational
always, distinguished by excludability, beach use, diving, visiting marine
well-defined properiy righis, and the parka i

polential for well-functioning markets.
Quasi-private goods are an inlermediate casc which has elements of both public and
privale gonds. These are goods like recreational beach use, diving, and visiting coastal
parks. Use of these goods by an individual does not, within the capactity limits at a
site, reduce the amount available to others; yet, individuals in principal can be
physically excluded from thesc activities. Ilowever, properly rights are often ill-



defined at recreational sites and markets arc gcncrally not nsed to allocate reorcational
use, apart from arbifrarily-set and vsually below equilibrium nser fees.

‘2.2 PRODUCER THEORY

Firms benelit from a transaction when the cost of producing a commodity is less than
the revenue obtained by selling that commodity. Producer surplus is defined as the
differcnce between the cost of producing a commodity and the revenue received by
selling the commodity. The supply curve provides the information concerning ihe
production costs. Specifically, the total cost of producing some level of output is equal
to the area under the supply.function.” :

The producer’s surplus is depicted in Figure 2.5. To maximize profits firms will
produce output to the point where the price they receive is just equal to the marginal
costs of production. In Figure 2.5, lor a ptice p the firm’s profits are maximized at
g =3. Total revenuc obtained from producing this level of output is equal o PQ,
which is represented by the area below the price ling and to the left of Q. Thus,
producer’s surplus is equal to area indicated by the diagonal lines, below the price line
and ahove the supply [unclion.

The aggregate producer’s plus
consumer’s  surplus, as  noted, is
referred to as economic surplus, and is
a mcasure of the gains from trade
between consumers and producers.
When markets work well, the economic
surplus obtained is the highest available
to society--praducers and consumers.

2.3 RESOURCE USE OVER
TIME: COASTAL
RESOURCES AS NATURAL
ASSETS

Figure 2.5 Depiction of the Producer’s
Surplus

Coastal resowrces can be viegwed as
natural assets which, if maintained, can provide services of valve to people over lime
(Kopp and Smith, 1993}. For example, thc demand for many merine recreational sites

The area under the supply function is actually the variable costs of production, and
hence, excludes any fixed production costs. Howcever, fixed costs must be paid
whether production oecurs or net, and is, therefore, properly excluded from the
calculation uf producer’s syrplus. For a more detailed dmcussmn of these issues,
see Just, Hueth and Schmitz (19%2). :



uscd for diving is due to the presence of healthy coral formations with a diversity of
reef fish species. A policy which allows intensive recreational use of these areas might
lcad to large shorl-run benefits as measured by consumer surplus. However, infensive
use might result in damage to the coral rcefs and substantially lower the recreational
quality of the site, and hence reduce the present value of the [uture stream of benefits.
Thus, a pelicymaker interested in maximizing benefits over time would view coral
reefs as assets and take into account how the intensity of recreational use at the site
would affect recreational benefits over time.

Simtlar arguments apply to fisheries and to other coastal resources, such as offshore oil.
Excessive production today may increase censumer ot producer benefits in the current
period but lowcr the discounted value of the services provided by thesc resources as
compared to what they would be wilh sound management. A wser cost arises when
use of a resource {oday cause a loss in future value. If property rights to coastal
resources are well defined, the owner(s) of resources has a buili-in Incentive to take
user cost into account as a matter of course. However, lack of property rights is a
common, major problem with many coaslal resources. Again, a policy goal of
maximizing the value of c¢oastal resources over time would consider how increased
ulilization in the present period would affect the value of these assets in future periods.

More generally, estuaries or coastal areas can be viewed as natural asscis which
directly and indircctly provide a wide range of scrvices to people. These inchide:
habitat and nursery areas and healthy ecosystems which support subsistence, artisanal
and recreationa! fisheries; hiph levels of water qualily necessary for mariculture and
for recreational beach use, diving, and other activities; and habitat and nursery arcas
for wildlife. The valuc of fthese assets, measured by the present value of future net
benefits, can be substantial. However, measuring the value of natural assets usually
is difficult mn part because most of the benefits they supporl are not realized within
markets and require the use of the valuation techniques described in Chapters 3-7.

2.4 MARKET FAILURE

Many of the problems in coastal area management arise from, among other things,
widespread and severe market fajlure. Important sources of market failure include
public goods, externalities, open access, and lack of secure property rights.

Public Goods

Public gouds will not be etficiently produced by a private economy. This occurs
becanse the efficient price for allocating a public good is zero, since enjoyment of the
public good implies no cost to society--the full amount of the good remains o be
enjoyed by others. However, if price Is zero, then private firms will have no incentive
to produce the good, since there is no revemie to be obtained fiom selling the good.
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Thus, a compelilive markel will lend e underproduce pure public goods, since if firms
charge a nonzero price in order to cover costs, consumers will not consume enough of
the pure public good; il consumers pay a zero price for the public good, firms will
have no incentive to produce the good. Hence, at the ellicient price there is no
incentive for private firms te supply public goeds. Public goods will bé efficiently
provided only throngh collective action, such as by the government financed, for

cxample, through taxes.

Recall the hypothetical case study of Challenge Bay in Chapter 1. Several important
public goods are of concern in this case. These include: improvements in Bay water
quality, avoidance of widespread unattractive urban development and unsightly timber
harvesting around the Bay, preservation of mangroves and the many services they are
believed to provide, and avoidance of loss of wildlife due to habitat destruction and
the problems posed by population growth. Given the important public good features
of these and other coastal arca issues, little incentive exists for individual actions to
prevent further detcrioration or to pursue improvements.’

Externalities

External costs are losses imposed on consumers or firms by other consumers or firms.
Typically, externalities are vncompensated side cffcets stemming from activitics by
individuals or firms. For example, oil spills from tankers or barges or discharges of
wasles Trom busincsscs may imposc substantial losses on mariculture oporations,
recreation, and other nses of coastal waters. Unless firms internsalize the costs their
actions imposc on others, the firms™ costs will reflect only private costs and not the full
costs of itg operations which include private costs plus environmental costs. Since true
costs are understated, firms will produce more than is optimal and will charge too low
aprice. Those who bear the environmental costs will be subsidizing the consumers of
the goods. Reforing back to the hypothetical case study of Challenge Bay, important
potential external costs to artisanal fisheries, mariculture, und recreation would occur
duc to runoff of fertilizers and animal wastes from upland agriculture and
sedimentation from large-scale timber harvesting. Also, the proposed diversion of
water for agricultural use woulkl reduce water quality and hence, productivity in the
Bay. A lack of inceniives to reduce fertilizer use, to use best-management practices
to control runeff from agriculture and timber harvesting, and to pay the full costs of
diverted water prevenied internalization of these external costs.

3 To be sure, some comeunity memhbers will undertake cavironmental actions to
avoid further harm or to improve the situation if they judge their private benefit to
be greater than their costs, or perhaps they will do so out of public spiritedness.
Thesc actions will tend to be limited however, because of the public good/free rider
problem.
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Lack of Well-Defined Praperty Rights

Open access, as in the casc of fisheries, is a classic problem of lack of well-defined
property rights. Unless traditions or customs exists to limit effert, with open aceess
fishing effort will increase as long as economic profits exist in the lishery. Eifort will
expand until the open-access equilibrium is reached and only normal profits are being
made. Under open access, none nf the fishermen will have any incentive to ¢onserve
fish stocks, since if they de not catch fish, someonc else will. This implies that fish
populations will be driven down (o low levels, Substantia) inefficiency results since
the samne level of catch as in the open access equilibrium can be obtained by applying
a lower level of fishing effort, which will allow the population to increase and increase
catch per vnit of effort.

Lack of well-defined property rights is a particularly serious problem for coastal area
management in developing countries not only for fishertes but alse for land use. For
example, small-scale farmers or residential Jandhoiders may not be ccrtain that their
ownership rights to property are secure. Individuals with insecure property rights to
land may fail to take conservation measures, for example, 1o reduce crosion if they
believe that they cannot capturg the gains from their actions.

The consequences of externalities for
the measure of economic surplus are
illustrated in Fig. 2.6. 5, represents
the aggregate marginal cost curve,
which i3 the supply curve in the short
run. Since firms are not forced to
internalize their extcrnal costs, they
consider only private marginal costs |

and produce quantity Q, at pricc P, i

Hence, they ignore the external costs of ﬂ Qo Q “
producing at (,, measured by A-C.

However, the rue costs of the firms’

operatians include both private costs T 55 " Deadweight loss due to external

and external costs. 1f these external cost :
cosls of preducing (Q, were

internalized, the marginal cost curve

would shift up to 8., price would increase to By, and output would decline to ().
In this case, failure to Inlernalize the cxternal costs leads to excessive production, too

low a price and cxternal costs (refcrred to as a deadweight loss) indicated by the

hatched area. These losses in practice can be substantial; methods to cstimate the
costs are reviewed in Chapters 3-7.

In summary, market failure is a major source of underlying problems for coastal arca
management, Many of these markel Liilures involve complex interactions among



i

resource nses and pose challenging issues for natural scientists to sort out cause-and-
effect linkages, for example, between erosion or water diverdion and the productivity
and services provided by an estuary. These scicntific issues are outside the scope of this
document. Market [uilures also pose difficult issues for policy makers concemed with
devising policy instruments to address problems in the context of coastal area
management. Policy instruments which might be useful for addressing seme of these
sources of market tailure arc described in Chapter 8,

2.5 ALTERNATIVE MEASURES OF VALUE
Economic fmpuct Analysis

Above, we discussed the concept of economic surplus as a measurc of valuoe.
Howgcver, other methods of valuing resource-related actions have been proposed. One
method that is commmonly uscd to measure value of markel relatcd activitics is the
notion of economic impacts, The economic impact of a project is often described,
usvally by proponenis of development, as the total market expeniditures of all actions
related to a particular project. For example, in our hypothetical case study, there are
proposals to develop a seclion of an attractive coaslal park ncar Challenge Bay for a
tourism hotel. Building of hotels in turn requires production of concrete, leading to
demand for machincry, gravel, etc., as inputs to the production of concrete, which in
furn requires inputs to the production of gravel and machinery. Once the arca is
opened to tourists, lourisis spend money on hotcls, meals, tours, etc. These are the
direct effecls. In addition, the original expenditure leads to demands for goods and
services that scrve as inputs to the production of the facilities. This is termcd the
indirect effects of the original action. However, a portion of the moncy that goes Lo
employees of these businesses, is in tun spent on food, clothing, housing, etc., and a
portion of this money goes to employees of these businesses, ete. This category of
cconomic effect is termed the induced cffect, where the original expenditure results in
income to employees, which leads to additional expenditures by these workers,
resulting in additional income to employees in subsequent rounds of spending’. The
full economic impact is measyured as the original expenditures, plus the indirecl and
induced cifcets.

Indircet and induced effects arc often calculated using multipliers, which can be
calculated as follows. Suppose that emplovdes spend all of their income on goods and
services produced locally. Also assume that at cach stage, 50 percent of expendilures
goes 1o paving local employees; and that the remaining 50 percent gocs elsewhere, like
payments of materials or-tewards profits of the firm. In this case, 50 percent of the
original expenditure go to employees, who spend this money on local businesses. In

) Sirictly speaking, a full impact analysis would account fur other sources of income
~in addition to wages.



turn, 50 percent of this expenditure goes to employees of these local businesses, who
spend this money on other local businesses, The induced elfecls can be calculated as:

5454505455 50.=% S L 1-1

i=0 {1_.5)

Thus, the induced eflect is equal to | times the direct effect. If the estimated total
tourist expenditures from opening an area to tourism is $2 million, the induced eftects
are estimated to lead (o an additional $2 million in economic activity.

Similarly, if 25 percent of the original expenditurc goes towards purchase of local
inputs, and 25 percent of that, in lurn, goes towards purchase of local inputs, etc, then
the indirect effect is cstimated to be:

25¢25+.25+254.25%25+-=3 25-1=—L__1-33
25 -25

Thus, in this example the indirect effect is one third of the direct effect. - Thus, given
a direct expenditure, the total economic impact is the direct effcct plus the indirect
cffeet plus the induced cffect, which is 2.33 times ihe eriginal expenditure. Thus, total
economic impact is caloulated by using a multiplier of 2.33 times the direct
expenditure. If the direct cxpenditures of tourists is $2 million, the total economic
impact - measured as expenditures - is $4.66 million {2.33 * §$2 million),

Economic impact analysis can provide useful information to decision makers to be used
as part of the planning process. For example, large-scale tourism development may
lead to significant population and traffic increases and increased demands for public
services which planning agencics will want to take info account. Tmpaci analyses can
be useful for these planning purposes, However, there are several problems with
econornic impacts as a measure of economic welfare or surplus. First, economic
impact views the cosls incurred as a measure of benefit. Economic impaci analysis
measures do not [ook at the valune obtained from a projecl, but only the expendifures
needed to carry out a projecl. Thus, economic impact analysis views costs as benefits.
‘The more cosily a projeci, the higher the economic impact, independent of any benefit
that might be obtained from & project. in the extreme, cconomic impact analysis could
imply large positive cffects {"impacts") for an extremely expensive project that provides
ahsoiutely no benefits whatsoever. Indeed, the logic of cconomic impact analysis
suggests that a project which resulted in substantial environmental harm, [or example,
a ncw unregulated chemical plant which required major cmployment of medical
personnel to treat local residents suffering exposure to dangerous chemicals, was good
because it resuited in large impacts.



If building a hotel requires gravel to be used to make cement, economic impact
analysis views the purchase of gravel as a benefit of the project, not as a cost.
However, use of gravel to build hotels can result in environmental damages from
removing the gravel from its original site which could result in environmental impacts,
such as impacts on fish populations if gravel is obtained from aquatic sources.
Economic impact analysis ignores thesc cnvironmental impacts; in fact, unless
supplemented with special studies using the concepts and techniques outlined in the
document, impact analysis ignores all non-matrket valued external costs,

In addition, economic impact analysis ignores the fact that many of the resources that
serve as inpuls are themselves valuable, and using these resources as inputs to these
projects means that the resources are not available for use elsewhere. For example,
cconomic impact analysis implicitly assumes that the laborers hired to work in the
hotels would be unemployed and have zerc opportunity costs if it were not for this
project. Tf these laborers could obtain other jobs, although perhaps lower-paying, then
if the project is not built these laborers would earn & wage doing something else, would
spend this smaller sum of money, which in turn generaies cmployment and income to
athers. '

This raises the concept of apporlonily cost. The opportunity cost of a resource is the
value of the resource if it is put lo ils besl alternative use. If potential employces at
the hotel have an alternative of working in agricolture at $60 per week, this defines the
opportunily cost of these laborers, [f the hotel hires these laborers for $65 per week,

they give up the opportunity of working at agriculiure, so that their net gain from

* having the option of working at the hotel is $5 ($65-360). The benefit derived from

working at the hotel is the wage minus the opportunity cost of labor. Unless the hotel
hires unemployed labor that has no other productive options, including working at
home, the benefit provided by the holel job is less than the wage. However,
calculating the opportunity cest of npuls is nol generally an easy thing to do since it
ig difficult to determine what alternative means of utilization are available. For
example, if a hotel hires someone currently working from agriculture, which in tura
opens up 4 job in agricullure for an uncmployed individual, then the correct
opportunity cost to use Is the opportunity cost of the unemployed individual, In
general, use of induced effects is more valid when unemploymeni is high, and is less
valid when unemployment rafes are low.”

Similarly, other resources that are used as part of the project also have opportunity
costs, Il gravel is used (o build a hotel, this conld mean that gravel will not be
available to build needed roads. Thus, when one attempts to value gravel used to build
the hotel, one necds to consider whether that gravel has other productive uses. Only
resources that have no other use, including possible fure use, should expenditures on

FEven when unemployment is high, labor will still have an opportunity cost {a
shadow value) which should be taken mio account. :



these resources be viewed as a project benefit. Tmpact analysis results may be adjusted
to take opporlunity costs into account using the concepl of shadow prices {Squire and
van Jder Tak, 1975). : :

In cases where inputs are fully ulilized, the price is equal to the oppoertunity cost of the
input, so that none of the expenditures on inputs should be counted as project benefits.
In this case, indircct and induced effects become zero and input costs are subtracted
from gross revenues, which results in producers’ surplus being the appropriate welfare
measure.  Finally, ecdnomic impact analysis ignores any consumer benefits that are
obtaincd, [n comparison, economic surplus measures benelils accruing as consumet’s
surplus. :

The difference between economic surplus and economic impact as a measure ol benefit
¢an be depicted as in Figurc 2.7. lHere, economic swplus is the swn of consumers’
plus producers’ surplus, and is the sum of the areas above the supply fanction but
below the price line plus the arca above Lhe price line bul below the demansd function,
which is the area with vertical lines in the Figure 2.7. The direct economic impact is
the total expenditure, which i3 represented by the rectangle OPaq, indicated by the area
with horvizontal lines in Figure 2.7. The indirect and induced effects are calculated by
multiplying the direct economic cffeet by the multipliers, as appropriate.

Energy Anafysiy

proposed is energy analygis (Shabman
and Batie, 1978} . This approach starts
by tracing energy flows within a
system in order te calculatc the total
amount of encrgy thal is embodied in a P
system, both direct and indirect.

o

Another measurc of value that has been P ‘I

Ecqnpmiu bylﬁ
|| -.'-i. l__,-"llr

For example, the energy embodied in a
fish dinner wounld be equal to the toial 0 5

enerpy that is needed to produce that 0
dinner, This would include the encrey
nceded to produce the food upon which
the fish feeds traced through the cnlire
food chain.  In addition, energy is
needed to catch the fish, to transport the fish (o market, and to prepare the fsh for

I'igure 2.7 Comparison of Producer’s
Swrmlus and Ecenomic Impact

eating. The energy embodied in the fish on a plate is equal to all of the energy needed

to sustain each of these components of produciion.

. The energy theory of value calculates the value of this dinner by taking the cnorgy

contcnt then multiplying by a price per unit of encrgy. The price per unit of energy



is caleulaled by dividing total energy use in the country by the gross national product
of the couniry which is penerated by that cnergy use.

The energy theory of valug is not based on human values. Rather, il is based on an
assumption that energy is the only thing of valuc, and that energy has a fixed value,
independent of its form. Logically, this would imply that a cyclone or an earthquake
18 enormously valuablc, Similarly, a distant star is something of extremety high valoe.
[his also unplxes that a highly polluted eutrophic lake is maore valuable than a prlatme
lake that is less biologically active.

[nergy analysis may have uses in tracking energy flows within a system, bul it makes
no altempt to account [or the desirability of the final product that resulls [rom energy
flow. Clearly, some forms of energy results in highly desirable products, some less
desirable, some undesirable. Thus, energy content is not a logical basis for measuring
human values and we do not consider this approach further in this document.
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3. THE TRAVEL COST METHOD
3.1 INTRODUCTION

The travel cost method may have been the first non-market approach to value a good.
Il was discovered as a solution to an urgent practical problem. The state of Califernia
was trying to cvaluate the economic feasibility of a waler project and needed to
estimate the bencfits of recreation vse at a reservoir. It could as well have been a
seashorc beach, marina, underwater park, or sport fishing at a given area. Consuitants
warking for the state were aware of an cvaluation technique recommended by H
Hotelling, the famous economisl, in the lal:e 19405 for delmnmmg the economic value
of 11.5. National Park services,

There is a crucial characteristic commeon to all applications of the travel cost method,
Visitors, actual or potential, located ut different origins visit a common site at which,
it is supposed, no entry fee is charged. As such there is an exceptionzlly simple
driving force in the situation: individuals from differcnt origing bear different costs to
enjoy the same good. Therefore rates of participation should differ. This is just what
a demand relation is, a quantity response to different “prices” or costs borne by the
participant in this case.

While hundreds of travel cost sludies have been done to estimate the value of 2 site,
very tew aclually involve valuing elements of a coastal zone environment. However,
it is upparcni that the travel cost technique can be used to address such policy questions
as; '

a. What are the cconomic benefits of relainming, improving the environmental
quality of or crealing a site for multiple marine activities {Parsons and Kealy, 1992;
Parsons and Needelman, 1992); or lishing (Caulkins, ez al., 1986; Kaoru, 1988; Carsomn,
~ Hanemann and Wegge, 1987, Cooper and Loomis, 199 Morey, ef af, 1991; and
Bockstacl, er al, 1989). All of these studies are a variety of random utility “nested
logil™ models, see Appendix A. According to this specificatien individuals arg assumed
to make a compicx choice in a sequential manner. For example, first they decide
which onc of many sites to visit. Then they may decide how they want to fish--rom
a boat, from the shore, then they decide which species to search for. The most
claborated study of this type is thal of Carson (1987), the decision tree for which 1s
illustrated in Figure 1,

b. What are the economic costs of having to close a beach or other site becavse of
qualily changes? (McConnell, 1987 and in future paragraphs).

The plan in this chapter is to set cut the assumptions necessary for conducting a travel
cost study, wotk through the method analytically, work through an cxample, discuss
applications and critically evaluate the method. Useful surveys of the travel cost
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method inclode Bockstael, ef af., 1991; Smith, 1989; and a summary of applications
iz presented in Walsh, ¢ al., 1988,

3.2 CONCEFPTS AND DEVELOPMENT OF METHOD

Bosic Assumptions

Assumption 1. Individnals take a trip for a single purpose: to visit a site which
we will call a beach.

Assumption 2, Individuals reccive no satisfaction from the travel necessary to
reach the beach. If they do, then a given travel cost expenditure
is satisfying both the tastc for travel and for the site, a joint good.
Since interest is in valuing the site, the assumption that travel hag
no value enables the researcher to avoid the problem created by
a joint good,

Basic Methodology

The traditional approach is to partiticn /,/f’ " ZONE 35'““‘&\

the urea around the beach into N N

concentric zones and to assume that ;iF EDNE 2 \H\ y

people in any given zone travel the N N

. . LA [
- same distance &, to reach the beach site | || | BEAC ||

(Figure 2). In praclice, most pecple || ' LN / !

may come from a reasonable selection W\ o VN

of cities so cities could be the “zones.” N e S

Alternatively, there may be political M L

Eﬂ;dlwsmns such as counties in the Figure 2: Concentric Travel Zones H

Each origin has an estimated number of visitors ¥, and population N, for a given
period, say a year. From these data, an adjustment or normatization is mede for
different sized origins to obtain a visitation rate X, per unit of population,

|
2=

.

The next step 1s to estimate the travel cost from each origin to each destination. As
a first approximation, assume that the cost per mile is a constant, ¢, that does not vary
from individual to individual or frem zone to zone, This is a strong assumption to
which we return in subsequent discussion.
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These are all the ingredients necessary for valuing the beach site. Let’s solve the
problem with the use of figures first. Conceptually, the travel cost method has two
stages. In the fust stage, the researcher estimaies using cross-section (Zone) dasa,
visitation rate as a function of trip cost - cost per mile ¢, distance d, - and any other
demand determinants thovnght to be important such as income M, or the price of
substitates F_,,

X=Fflcd, Income , V., ).

Tn the second stage, the researcher revises the esfimates of the first stage to derive &
demand curve for the park,

The first stage-is accomplished in the
following way: Dby assumption the
visitors whe live next to the beach (in
Zone 0) incur no travel cost. See X, in
Figure 3. The space to the left of the
origin in Figure 3 is used to construct
the total cost of a trip from each Zone.
The tolal cost of a trip is the product of :
the constant mileage cost ¢ and the d
miles d; [or each zone i. Thus the cost | Figure 3: Constrnction of Travel Cost Deman
of a trip from Zone 1 is cd;, or F,.
See Figure 3. Total trips or visits is
X,. Point B in Figure 3 is constructed — =

similarly, by matching up the visitation

rate for Zone 2 with the trip cost from Zone 2 which is the product of miles &, and
cost per mile ¢ or P,

Estimating the Demand Relation

What is the demand relation for this beach for the people who live al the site? It is
P X, Why? By assumption, people who live at the site have the same tastes,
endowment and face the same set of prices, except for the price of a Ltip to the beach.
Alternatively, statistical methods are vsed to control the differences in socioeconomic
variables among individuals in the population. Therefore, if those living at the site
were charged an entry fee of P, we would expect them to visit the beach at the same
rate as these who in fact must incur a travel cost of P,. They visit the beach at the rate
of X. This reasoning can be repeated for every other point on the line P X, where P,
is interpreted as the reservation price, above which no quantity is demanded. We have,
of course, ussumed for convenience that, had we chosen any other zones or prices the



resulting quantity would fall on the -
line £ X, What is the demand for

the beach for residents of Zone 17 Dex Reach Beah Agregit

It has height P, - P, and is T “'::::ﬂz e
exhibitcd in Figure 4, Panel (ii). ek
INustratively, incurting a travel] cost

of P, to get to the beach, residents

from Zone 1, facing an additional

cntrance fee of P, - P, would be L S
expected to purchase trips at the o 87 m.m Vol fr

same rate as those who currently
pay the same cost P, ; i.e., those
residenis in Zone 2 who purchase

X,. Zone |’s demand for the beach —

site is exhibited n Figure 4 as are the demand “curves” for the other two Zones.

Figore 4; Eeach Demand n

The aggregate demand curve for the heach site is panel (iv) in Figure 4. It is a simplc
horizontal aggrepation of the individual demand curves--in this case, "individuals"
means Zores. '

Consumer Surpius

What is the economic benefit of the beach site? A useful measure of consumer
economic benefit is consumers’ surplus--the difference between what people are willing
to pay and what they do pay (see Chapter 2). In this case the consumer’s surplus for
those residing at Zone 1 1s the difference between what they are willing to pay in
Figure 3 and what they do pay in Figurc 4, panel (ii}, adjusted for population in the
zonc, Total consumers' surplus for the beach site is therefore the total arga under the
demand curve for the beach site in Figure 4, panel (iv) but adjusted for the population
in ¢cach zone, This amount is the net economic benefit of the beach site from the
individuals® perspective or accounting stance. Tt is not the ner economic benefit of the
beach site from ihe perspective of society. For this net benefit, the opportunity cost
of society bears of providing the beach scrvices {excluding the individual travel costs
already netted oul) must be subtracted. Pursuing ihesc opportunity cosis takes us
beyond the travel cost method.

Valuing an Existing Site

The following example illustrates the travel cost method. ‘I'able [ summarizes the

basic data. Suppose that the vehicle cost per mile for fuel, oil, ete. is $.20. Left out
of the developmenl so far 15 the fact that there may be an opportunity cost of travel
time. Assume for now that it is $6 per hour and that the automobilc travels 60 miles
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per hour. That is the upportumt}' cost of time per mile is $.10. Travel cost for Zone
{} is (t and for Zone | is

Opp. Costs  Howrs
TG = $.2d, Hours  Miles *d,

7C, = [$.2 + %}dl - $.3d,

Consumer’s surplus (CS) can he calculated casually by ohserving Figure 5 and Table
1. Zonc 0’s CS is the area under its demand curve

CS, - -%{Base ) (Altitude ) = %(?2} (72)

CSa = 2592
P
! ) Visitsf100]
120 0 36 727
Figure 5: Dlustrated Travel Cost Example
TABLE 1: TRAVEL COST EXAMPLE
Zone Zooe 1
Population &, in Hundreds L.0{} 2.
Visits, () 72
| visitsf100, X, 72 36
| miites g, - 0 120
Travel Cost (TC)YTrip (5) 1 36
CS/100




Consumer’s surplusf/100 for Zone 1 is the area under its demand corve

CS,

1
o = 7(36)(36) = 648

but the population is 200 so

C§, = 1296
Therefore,

More formally, from the data in Table 1, a demand function {penud mn pﬂ]:-ulatmn} can
be derived. liis

!

) X, =72-P,

Then from (1), generally,

(2) CS, = N, f( 72 -P) dP .
.
In particular,
(2.1) CS, ~ N, [ (72 - PyaP = 2592
o0
7

N [ (72 - PydP = 1296

(2.2) 34
CS = E (S5, = 3888 .

Notice that the demand function is integrated from the price paid or cost borne P, up
to the reservation price P, in (2.1) and (2.2).

Valuing a New Site and the Quality Change at an Exisiing Site

Consider how to estimate the value of a proposed new sile. The function underlying



the estimated site demand equation is
meant to be general. As long as the
new site is believed to be like the old
gite, then one needs to collect data on
travel cost, income and the other

independent variables for the zones or ' |« 172 di]=1p2 d1x]
population arcund the proposed new | Gy — dl oM New
site and plug it into (2) to ger the A Beach Beach - B

valugs for the new site An
exceptionally simple formulation
illustratcs the application to a new site.
In the original numerical example, it
was assurmed that 72 visitors came to
the beach site from Zone 1 located d, = 120 miles away. Recall that the travel and
time cost was $36 because the cost was $.30 per mile, Suppose Zone 1 was in fact
two cities A and B, each of population 100 and there were 36 visitors each from two
cities. Now suppose that a new beach site just like the old site is proposed one-half
the distance from city B to the uld beach. No other cities are around. The geagraphy
of all this is illustrated in Figure 6, Since the previous analysis was based on visits per
100, it fits in immediately here with no modifications necessary. The people from city
A continue to go to the old beach as do those who live at the old beach. Those in city
B now can huy the same beach--same by assumption--for one-half the real cost of the
old beach or 18. They respond by visiting the beach at the rate of 34 per 100
population hecanse the estimated demand relation (per 100) is

Figure & City and Beach Geography

3 A= 1L - F

Consumers’ surplus is the gain from being able to pay $18 instead of $36 per trip or
$810. It is the area under the demand curve between two prices. See Figure 7 or

)

f(?z —P)dP=Jj:(T2 - p)dP -

.

This proposed site is a good idea on
economic efficiency grounds if the
opportunity cost of the site js less than
$810 annually. Other potential origins of
visitors to the proposed sitc can  be
handled by plogging their relevant
socioecononiic data into (1). Figure 7: Valuing 2 New Site

A1




Valuation When Characteristics Differ Among Sites

Tt is a more complicated task to value a praposed new site if it is not like the old site.
Travel cost simply will not work unless the new site is like an old site. We sketch this
case briefly. Suppose there are two or & oid sites that differ in one dimension such
as size, cleanliness of beach or availability of services such as windsailing. The
proposed new site will resemble onc of the existing sites. . Then the researcher does a
travel cost study for the two or N sites and obtains a 2 or N dimensional version of (3):

s P, K, Py M other  socineconomic variables )
K P, M other socioeconomic varighley }
1» Py K, Pyw M other  socioeconomic variables )

Having estimated this system of equations, the researcher then intreduces the new site
inte the suitable equation. Suppose we call old site 1 “small” and old site 2 “big.” If
the proposed site is big then the X; = f (*) equation for big beaches is appropriate.
The first application of this approach was Burt and Brewer (1971} to a series of
reservoirs with recreational opportunities and interest was in valuing the recreation
benefits ol a proposed reservoir.

A variation of the last example is to estimate the fraction of visitors going to each of
a set of beaches (Feenberg and Mills, 19800, Caulkins, et af., (1988} did just this and
specified that the fraction depended on distance to a beach around the Boston,
Massachusetts area, watcr temperature, water gnality as measyred by a fecal coliferm
count in mid-summer and a dummy variable to pick up the distinction between fresh
and salt water. The authors used a conditional, multinornial logit estimation procedure
te estimate the model. See Appendix A for a discussion of this method. Having
estimated the model, enc can calculate the valie of a given site which depends, in part,
on the characteristics of the particular beach, such as its water quality or water
temperature. Then it is 2 simple matter to compute the change in value as a beach
qualify characteristic is changed.

3.3 EXAMPLE APPLICATIONS TO COASTAL ZONE MANAGEMENT
Estimation of lost recreation value

When gauthorities discovered hazardons waste in a4 marine environment in
Massachusetts, some activities at some beaches were prohibited, leading to a loss of
welfare, The United States povernment is required to sue for damages. McConnell
(1987) estimated the lost recreation value due to decreased beach activity using the
travel cost method. A survey was designed and administered by telephone because no
usable data existed eithcr on beach attendance before or during the closure. Several
beaches were involvad and the task was to estimate demand functions for beaches with

L B ]
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pollution and demand functions for =
beaches without pollution. The value
to be estimated is illustrated by the area

Cost
berween two demand functions for a Bp o
representative beach in Figure 8, dd d
and ba, where dd is the demand curve b
in the absence of pollution ¢
(Polychlorinated Biphenols [PCBs]) \\
and ba is the demand curve in the di di*
presence of pollution (PCBs). 0 X X Visits fo the Beach/Year
Four beaches are in the smdy. The i . Figurc 8

contaminated ones are Fast {which
includes another like it in quality and
distance), and FUIt_PhdmﬁJ{. The substitutes are West Island and Demarest Lloyd.

The demand functions are:

X; =g(PEB, PFTP, PSUB, PASS) + e,

whare

Xy = trips by ith household to jth beach,
PEB = cost of getting to East Beach for the houschold;

PFTP = cost of getting to Fort Phoenix for the household;

PSUB = cost of the cheaper substitute, West Island or Demarest Lloyd;

PASS = 1 if the honsehold has a pass to Fort Phoenix, 0 otherwise.

McConnell used the wage rate net of taxes as the opportunity cost of time and a travel
cost of $.08/mile. The demand functions illustrated in Tables 3 and 4 were cstimatcd
using a Tobit estimation procedure in recognition that there are a lot of zero guantity
observations in the survey data. The Tobit model is described in Appendix B.

Since the beaches would be affected for seme years, growth in the absence of pollution
had to be estimated, capacity constraints or congestion effects had to be recognized and
the sample survey, expanded to the population on a simple proportionate basis, The
estimated damages to beach recreation due to pollution was $11 million in 1986
dollars, '



TARTE 2

DEMAND COEFFICIENTS FOR PLANNED 1586 TEIFPS:
WITH PCEs FROM MOOONNELL (1987)

- | Log 4
Variables Const FEE PFTE PEUE PASS Liklihd (] o
Bast fWest -23._.48 -9,.52 -1.9 5.62 34.9 -845 495
{2.8) {3.4: {.82) (2.5 ° (2.7 '
Ft. Phoenix -9.2 1.84 -1.38  -.32 9. _626 495 "
(3.4 {2.2] {1.98%y (.48) (2.4}
NOTE: PEE = Travel Cogt ¢r Price for East or West Beach.
FFTPF = Trawvel Cost or Price for Fort Phoenix.
FSUE = Travel Cost or Prive for the Least Cost
Substitute.
PASS = 1 if the Houzesehold has a Pass to Fort FPhosnix;
= 0 Otherwige. :
—_— ——
TAELE 32
DEMAND COZFFICIENTS FPOR 1986 TRIPS:
WITHOUT PCE=
. Log #
Variables Const TEE EFTE FEUE FASS Liklihd Obs
Bagt MWest -le.8 -13 .87 -, 33 a.93 ig. 5 -126H8 455
(1.8) 4.7} (.14 {3.8) {2.65)
Ft. Phosnix -5.15F 1.1 -2,68 1.2 23.4 =1132 445K
{1.4} ¢{1.0) (3.0} (1.5} (4.7
NOTE: PEBR = Trawvel Cost aor Price for Bast or wWest Beach.
PFTP = Travel Cost or Price for Fort Phoenix.
PSUE = Travel {cst or Prive for the Least Cost
Subastitute. .
PASE = 1 if the Household ‘has a Pass to Fort Phoenix;

0 Ocherwise.

—

|\
\I

‘3.4  EVALUATION

The researcher undertaking a travel cost method should be aware of possible pitfalls, |

a. The travel cost method is an application of houschaold production theory. The
individual or family combines ils own time and travel services with a site to produce

A
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a rccreation experience. By assuming there is no pleasure in travel to the site, the
resgarcher in effect is atiributing all the travel cost to the “purchase™ of the site. By
this assumption, any consumer surplus associated with the *purchase™ will then be
atfributed to the site. The value of the site will be overestimated in so far as people
enjoy the sights along the road and talking with others in the car or train or airplane
or other travel mode, Somc travel, truly is a means to an end and some travel may be
nerve racking in which case the vehicle costs will be an undercstimate of true cost. No
emopirical research to our Knowledge has seriously explored this assumption,

b. The much stronger assumption in cur judgment is that a trip is single purposc.

People from North America may stop in the United Kingdom or Europc on the way -
lo a safari in Africa. People may visit their relations and also go to a beach. People

may visit two or more couniries in Africa. There is no rigorous way to finesse this

problem. The reseatcher can ask respondents il their trip was multiple purpose and

omit all those who respond affirmatively. Whalt then is their valoe of the site under

study? Other things equal, probably less but rarcly are other things equal and vsually

they are uncqual in the variables omittcd from analysis.

The researcher can ask respondents to allocate their overall satisfaction with the trip
over its components. In order to estimate the viewing value of elephants in Kenya,
Brown and Henry (1993) asked rcspondents to allocate pleasure from the trip over
wildlife viewing and other facefs of the trip. Then they were asked to allocate the
enjoyment on the safari over the cats, elephants and other elements. See Table 2.
Thesc are average, not marginal values, and the survey question design is conlroversial
becanse it can innocently clicit inaccurate responses. Another alternative is 1o use the
marginal travel cost from the last destination, but this is a pragmatic strategy,

TABLE 2: ALLOCATING TOTAL VALUE AMONG ITS DETERMINANT

Pcople travel to Fast Africa for many reasons. Thinking aboul the pleasure and
enjoyment you arc cxpericneing (or have experienced} from your visit, what pereentage
of your pleasure would-you attribute to each of the following? (Please muke your
responses add up to 100 percemt)

Percent
Seeing, photographing and learning aboul the wildlifc 50
Accommaodations, S‘[i.lﬁ' and services, drivers 20
Observing and learning about Africa and its cultures 10
Rest, relaxation, and shopping 9
Other expericnces 2

100%



Thinking just about the wildlifz and the plcasure and enjoyment it has or is
giving you, what percentage of your enjoyment of the wildlife would you attribute to
each of ike following?

{Please make sure your responses add up to 100 percent)

| Seeing ithe hig cats including lion, lecpard, and cheetah _ 28
| Seeing large numbers of a variety of wildlife specics 29
Seeing Alrican elephants 25
Learning about the ecology and animal behavior - 16
Others (specily): . 2
100%

NOTE: The share of total value of a safari attributable to viewing elephants is the
product of wildlife viewings’ share and the share specific to viewing elephants: (50 x
25 = 12.5%).

C. The apportunity cost of titne is a Ctitical cleinent in the analysis, yet too little

is known about how accuralely and practically to deal with it. To see the critical role

it plays, just recalculate CS in the above example on lhe assumption that the

opportunity cost of time is 0 and convince yoursclf that it reduces CS by ene-third.

Rescarchers using alternative measures for the opportunity ¢osl of time routinely show

that cstimated CS is very responsive to changes in different assumptions (Cesario,

1976 and Cesario and Kneisch, 1976). Other researchers combine analytical models

with statistical techniques such as maximum Ykelihood estimation, to estimate that

implicit opportunity cost of time which best fits the data. ‘The range of estimate is 30

to 60 pcreent of the wage rate - a fairly large range. (see McConnell and Strand, 1981

2o and Kealy and Bishop, 1986), In a similar vein, Mcl'adden {1974) used observations
. | on choice of urban travel (to work) to eslimate the implicit value of time when
' individnals chose more expensive but faster modes of travel. The revealed opportunity
cost of time was around 40 perceni of the wage rate.’ There has been a tendency in

travel cost studies to use a fraction such as 30-45 percent of the wage rate, perhaps in

recognition of McFadden's carcful estimate of the opportunity cost of time.

Researchers should realize that there is then s further unicsted assumption, that the

1 In response to alarmed, strict neo-classical economists, who wondered why the
opportunity cost_of ume did not approximate the wage rate net of taxes,
I\fc adden ‘sazd (in a seminar) that travelling 1o work is the only time
individuals can have time to themselves, Evidently commuting time has some
positive value.

AR



value of travel time to work eguals the value of travel time to a recreation site;: The
basic question, of course, is opportunity cosl. What truly is being forgone when we
travel to a recreation site? I one really would have worked, then it is the appropriate
disposable fraction of the actual wage earned,

If we should valuc the opportunity cost of travel time, should we not value the
upportunity cost of on-site time? The simple answer is no. It is no if the relevant
substitute activity is spending the time on an alternative recreation activity. That seems
like a reasonahle assumption ?

In principle, recreationists vary in the flexibility of their working time. The
opportunity cost of one day of Icisure time may be low for seme and high for others,
even if both earn the same wage because one may be ‘able to work as many hours as
desired over the relevant range. In practice, it is difficult to sort this out empirically.

d. The travel cost method estimates usc values. Any non-use values such as the

benefit people might derive knowing that the site exists or that it will be available for

others 10 enjoy in the fufure are exchuded. These arc termed existence and bequest

valugs. This omission is likely to grow in importance to the degree that the site in

question is unique. In economic terms, it has few close substitutes, If the site is

thought to be very unigue, a solution is to do a contingent valuation study or some
other approach 1o estimate both use and non-usc valie simultaneousty, Allernatively, .
one can assume thal non-use values are zere. Finally, as a practical expedient only,

one can assume that non-use valucs are approximately equal to use values, a resull on

average found to be the case in other sludies. This, of course assumes that the site is

not sipnificantly difterent from other sites and services investigated in the past and that

one s.unlikely to improve on the research methods used in these siudies.

e, Thete has been a tendency to measure out of pocket travel costs generously. For
example, a long run mileage cost which includes depreciation, repair cost per mile,
perhaps even insurance ¢ost per mile can be used, The empirical fact is that cost pet
mile is not what survey respondents report when asked what their mileage cost is, The
difference between reported cost and the researchers imputed long rmin ¢ost can vary
by more than a factor of 2. "The correct value is that which is in the recreationist’s
mind when he/she makes the marginal decision of whether or not to take the trip.

There is also a tendency to include motel, food costs and even the cost of bait in the
travel cost component. The tendency may be motivated by a desire to inflate the
benefits of the site which is what it does in praclice. The tendency should be avoided.
Recall the critical ingredient that enables one to go from travel cost to site valuc--

. individuals get no satisfaction from travel so we van load its cost-value onto the site.

2 On-site time costs can be disregarded if the marginal value of time and the
time spent on-site are constant across observations {Wilman, 1930},
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It is implausible that people obtain no satisfaction from eating the food they do and no
enjoyment from the lodging services purchased. That is what the rescarcher must
assume if these expenditures are to be attributed to the site. It makes sense to assume
that people pay (or what they get and the burden of proof is on the tresearcher to
establish that this working assumption is unacceptably false.*

As for expenditures such as bait, their inclusion is in crror. Consumer surplus arises

from differential expenditures [or the same experience. Everyone must purchase bait

Or ammmunition of, in some cases, pay the same charter boat fce. These are necessary
T ~ for anyone to obtain the service so ihere should be no difference which can give rise
T to consumers’ surplus.

f. The travel cost method assnmes that location of residence is exogenouvs to the
frequency a beach site i5 used. In other words, recreationists did not chaose where to
live and bear ahy oppertunity cost in order to be closer to the site in question. If one
lives at the seashore and earns a lower wage than is available elsewhere because one
likes seashore activities in guestion, then the opportunity cost of the lower wage will
not be captured by the travel cost method. Such un element could be valued in
principle by using an hedonic wage model. It captures the implicit value of differences
in environmental quality, public services and other amenities that vary across residential
locations as revealed by wage differentials for the same job description.

g, Thus far, it has been assumed that price is the only determinant of demand. The
! demand function can be enriched with all the variables such as income and other
socioecanomic variables thought to be important, limited only by the research budget
and research design. If zone data are used, then average values for sociosconomic
variables have to be used.  So, for example, the researcher can collect data on average
income M; for each zone i, the cost of visiling a substitute heach site L, , average

years of experience E,. average years of educution £¢; for each zone and use these in
a regression analysis to replace (1) with

f:-ﬁ'_z-ﬁﬁ:.'j! | (3) X =By - B+ BF, + B, M+ B+ B bd

One does not have to aggregate data by zones and wuse averages. Individual
obscrvations can be used with zone population or a transformation of zone population
as an independent variable (Bowes and Leomis, 1980; Vaughan and Russell, 1982;
Strong, 1983; and Rosenthal and Anderson, 1984) For some studies, zone data on
independent variables such as income may be available from secoadary sources of
information, On the other hand, zone data with widely varying populatons can lead
to problems of heteroscedasticity in the error component of the model of observation

3 Every reader can recall the terrible meals {(Umng to the price) and lﬂdﬁmg
' experienced enroute. The operational task is to estimate dccurately these
depﬂrtur&; of price from valug,



which reduces the efficiency of the estimation. Using individual data has its problems
as well. When a lower fraction of a more distant population visits a site, as we would
expect, Brown, et 2{. (1983) have shown that individual observation produces 4 biased
estimatc of consumers’ surplus.

h. Purists will argue that the censumcers’® surplus cstimated in the way deseribed
above is biased because the proper measure would emerpge from the area under a
Hicksian or compensated demand fonction in which utility, not moncy income, has
been held constant. Fortunately there is no practical relevance to this criticism since
Willig, 1976 and Hausman, 1981 have shown that the empirical difference between
these two concepts is trivial compared to the noise in the data sets customarily used.

i. The usefilness of the travel cost method is limited by the fact that there is an
“all-or-nonc™ aspect to it. The travel cost method was designed to answer questions
such as what is the recreation value of a heach as is7 The answer contributes to the
decision about whether to use the beach for an alternative use inconsistent with
recreation.

Lots of policy guestions are different.  What is the benefit or cost of changing (he
guality of the beach a litile bit? What 15 the value of incrcasing the success level of
fishing by some amount, say by introducing a hatchery? To answer these questions the
researcher needs data on the value of what exists now and the valuc of an alternative
circumstance. This is & problem one dimension more complex than the raditional
trave! cost method 1s designed to answer.

i Comments about functional form and good econometric diagnostics made in the
chapter on hedonic analysis including omissicn and commission of variables, and
heteroscedasticity also apply here.

Tt would be wrong to conclude that there are so0 many difficulties with executing a
flawless fravel cost study, that it should not be attempted. Rather, the researcher
should try to avoid as many of the problems as is feasible with the given budget and
ilustrate how the valne of a site varics under alternative assumptions about the
ppporlunity cost of time and other considerations.
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APPENDIX A

DISCRETE CHOICE: RANBOM UTILITY AND MULTINOMIAL LOGIT
MODELS

A recent development in the travel cost literalure is the random utility model. This
approach begins by assuming that each decision to make a visit involves choosing gne
sitc and cxcluding the others. In the random utility medel, this choice takes the form
of comparing the utilities from wvigiting cach site and choeosing the site that produces
the maximum utility. The consumer’s choice is not a random one; but if an observer
cannot measurc all of the determinants of utility, the indirect wiility [anction will have,
from the observer’s vicwpoint, a non-random clement and a randem error lerm. or ¥

— ¥’ + g, The probability that sile 7 will be visited, 7 , Is then (apain from the
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observer’s viewpoint):

=Pr(V +e, >V +ve); for every | #i
where V7, + ¢, = the utility of visiting site £.

If random variables e; are independently and identically distributed, extreme value

Weibull distributions, T | take the form of a multinomial logit model {McFadden,
1974; Maddala, 1988): '

exp V7,
TTE - "
z exp V'Ir!*
i1l

Estimation of the model requires specifying a functional form for V’'. Omnce the
parameters of the indirect utility function are estimated, they can be used to penerate
partial demand sysiems and partial consumer svrplus measures.

The common sense of discrete choice models is made more transparent by simplifying

‘chotce to cne site. Each persom has an underlying utility associated with visiling that

site. At a low price, many would visit the site. At a high enough price, none would

visit. Put differently, the fraction T of people potentially willing to go compared to
those that will go is 1 if the price or cnst is zero, As price increases, the fraction
decreases until itis 0.

Figure B.1 illustrates these ideas. On the x-axis is plotted maximum willingness to pay
to visit a site (WTP). Figure B.1 represents a cumulative distribution, but it is for the
fraction { 1 — =} or share that is not willing to go at a given price or WIP. Ten
percent would be unwilling to pay 1; alternatively 90 percent would be willing to pay
1 dollar or 30 percent would not pay 10 dollars, etc. The opposite of this, the shaded
area, can be interpreted as the area under the dﬁmand curve for tllc site. So at the
largest cost, WTP,,, no one wants to ge. Just rotate the Figure B. 1 counter-clockwise
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APPENDIX B

The following explanation of the Tubit estimation procedure is drawn from MecCanneil
(1977). '

The Tobit model is designed to estimate functions which take only zero or positive
numbers. For recreational applications, the model is:

x=zb-e
x=0

zb -e =1
zb-e <10,

where e, is assumed normal with zero mean, constant variance, This model is
explained in detail in Maddala, Ch. 6 {1983). When price gets high encugh, quantity
demanded is zero. Estimating Tobit models rather than OLS (ordinary least squares)
usually results in more elastic recreational demand models, The effect of using a Tobit
eslimation procedure ig illustrated below.

The OLS modei will treat the rzeroes and positive demands the same, and fit a function
which minimizes squared deviations from a linc drawn throngh all the points. The
Tobit procedure fits a model which expiains whether people take teips at all, and given
that they take these trips, what their demand curvce is like. The figure shows that the
OLS model estimates a slope too sieep for participants, and will overestimate
consumer’s surplus for participants.

Returning to the more formal development, the random wiility model estimates thie
relations belween characteristics and visits to a site conditional on a visit being made,
Consider the antecedent decision of whether or not to make ary visit. This can be
done in two ways: on a day-by-day bagis or on a seasonal basis.

The decision to make a visit on a day-by-day basis can be examined by comparing two

utilities: the utility of visiting the “best” site and the utility of not making any visit.

Given a recreation season (hat is fixed in length, this model can caleunlate the expected
number of visits per season and the expected number of visits to an individual site,
both as a function of individual and site characteristies including the cost of travel.

A difficulty with the day-by-day decision model is the occirrence of zero visits for the
entire season by some individuals, Most site characteristics for which data are easily
obtained are constant over a season. This means that the decigion to visit a particular
site or to visit any site will be stationary. Lnless the prebability of a visit on a given
day is uniformly zero acress the season, the expecled number of visits will be positive;
indeed, the probability of zero visits will be very low.



T e e e e, =

A different means of modeling the visit/no visit decision is on a seasonal-basis. This
approach is used in Bockstagl, Hanemsann, and Strand (1986). In their model, an
individual chooses the number of visils (o make in 4 season (presumably at the
beginning of the season--timing could but dogs not play a significant role in these
modeis) with zero included as a possible choice. This model can take, for example,
the form of a Tohit model:

R =h(M, P, Z) + ¢&; if h{(M,P,Z) > 0,
R =0; if h{M,P,Z) < 0.

The random utility model is probably the closest there is to a “slate of the science™
{ravel cost method if the necessary data are available and the decision to participate in
recreation at all is included. Complete data are rarely available, however, and the
resulting partial estimation may have unknown biases, especially if data on some sites
and characteristics are missing. This is a problem that all travel cost metheds face,
however,

Even with incomplete data, the random utility model has advantages over traditionally
estimated travel cost models. Tt is capable of accounting for zero visits; if the data are
available, it can preducc cxact measurcs of consumer surplus; and it can estimate the
value of changes in access and sitc characteristics for a mumber of sites. All of this is
accomplished at great cost, we rciterate, in terms of data-gathering and computation.



4. HEDONIC VALUATION
41 INTRODUCTION

It has long been recognized that goods are measured both in terms of their quantity and
their quality. However, only comparatively recently have economists begua to
incorporate the quality dimensions into empirical and theoretical models.! The first
formal anslysis of the characteristics of goods was motivated by the prablems created
for price indexes by quality changes. Adelman and Griliches (1961} and Griliches
(1961) were the first smdics to distinguish two sources of changes in the price of a
gond: those due to changes in the goods characteristics and those due to changes in
the price of characteristics. In constructing price indexes one wants to make sure the
price refers to a constant quality good or bundle of goods so price change due to
quality change must be taken out.

Put simply, hedonic valvation is a means by which the valuc of a composite
commodily traded in a market is divided into its constituent parts. Thig enables us to
value the parts, such as beach quality, which do not have a directly observable market
value.

A second area of early empirical work was the analysis of property values. In this
case, the focus was on the valuation of characteristics rather than accounting for quality
change. Ridker (1967) and Ridker and Henning (1967) were the Grsl authors to focus
on the relation between property values and air pollution. They regressed median
property valucs in given census tracts in the St. Louis area in 1960 on each property’s
housing characteristics, as well as the characteristics of the ncighborhood and the
house’s amenity values including various measures of air pollution. They found that
property values varied systematically with air qualify levels. The authors did not
provide much of a theoretical underpinning for the study. This was supplied by Rosen
{1974}, building on the work of Becker (1965), Lancaster {1966) and Muth (1966).

There are three basis applications of the hedonic technique:; property value studics,
wage studies which examine the value of cnvironmental amcnities discerned throngh
the labor markel, and hedonic travel cost studies which use an approach that combincs
Rosen’s method with fravel cost data and aftempts Lo estimate the values of recreation
site characteristics. Coastal area management issues addressed by hedonic valuation
methods include the value of shoreline and access to beach, long term or chronic
damages to the marine environment from oil spills and hazardous waste discharge,
benefits of improved warer quality, reduced congestion or changes in other qualities of
the marine cnvironment, Before presenting those three applications of the hedonic
method, it is instructive to get an overall sense of the hedonic concepl. '

An early cxception is Court (1939} who first applied the term “hedonic™ to prices.

12



42 CONCEPTS AND DEVELOPMENT OF METHOD

Basic Methodology

In coumtries where property such as a house are exchanged in a workably competitive

market, some houses sell for more than others in the same neighborhood or in the same

city al aboat the same time. II lwo houses are identical but the lot size is bigger for

one, we expect its selling price will be greater. Houses near a park or houses in a low

crime neighborhood sell for more than houses in neighborhoods where there are no

parks and there is high crime, helding other price determining factors constant, of

course. In the United Staies, il is common to pay more rent for an apartment which

is higher up and has a belter view than for an apartment with the exact same

. configuration on a lower {loor. Systematic observation of these differences wonld

L provide one with the monetary value of average views--the difference between the

oy rental rate with and without a view or the difference belween the rental rate on floor
10 versns the rental rate on floor 1, for example.

Suppasc a researcher collected samples trom three differcnt groups of ocean anglers
A, B and C, alike except in the ways illustrated in Table 1.

Table 1: Recreational Data

-

! A B C

' Days Fished 10 10 11

| - Big Fish 21) 21 21

N Harvested :

| _

! E it : 1000 103 : 1040

! xpenditures (3) . {}= ( J

I[ From this idealized data sct individuals in group B arc exactly like individuals in group

wl A except that they spent $30 more and harvested an extra fish, Assuming away

uncertainty for purposcs of illustration only, we confidently conclude that the total

utility value of the marginal fish must have been worth $30, otherwise why would

, members i the B group have spent the money? Similarfy, groups C and B are alike

: except membets in group C spent $10 more for an extra day suggesting thal that is the

marginal value of a day., This is the gist of the hedonic approach but it has subtle
points which we shall see and they would be dangerous to overlook.

Hedanic Property Models

When the theoretical dust setiles, there is a straightforward applied approach to
- estimating hodonic property values. Suppose the researcher is interested in the value
I of air quality or clcan beaches or some other amenity value. Individuals can register



their valuation of these amenity characteristics by bidding up the price of clean
properfies relative to dirtier ones. ‘Thus renlal rates or sales prices should reflect
consumers’ valuation of these qualities. When we buy a property we arc buying many
bundled characteristics such as rooms, fireplaces, elc. Thus we use statistical
techniques to unbundle the composite pood. In general then, '

{1) Vaiue of house = f (House , Neighborhood |, Amenlty Chayacteristics )

Specifically, the researcher might have selected homes from a given non-segmented
(non-discriminating) market and estimated the following statistical regression:

V = Bﬂ + B, Number of rooms + f,Hectares of open space
+ B, Distance to heach in neighborhood

where V, is the real price of (he house sales price. The interpretation of --- is the
marginal economic value ol 2 reom:

B = oy
! AMNwmmher of roovis

We expect that honses located close by beaches are better becanse onc does not have
to walk so far so they should sell for a higher price.” The regression coefficient, [,
iz designed to capture that gradient, '

oy

B, - ——

distance tn heach

Finally B, represents the contribution to selling price of the omitted characieristics

cvaloated at their mean value. Apart fom inevitable error, the product of these
individual physical characteristics and their marginal dollar values summed overall the

characteristics equals the selling price of the house.

Table 2 illustrates resnlts from an hedonic analysis pooled time series data where the
valuoe of a house and its characteristics are the observation. In this studv, Brown and
Pollakowski (1977) were interested in how people valued the open space (set back)
around a lake, specifically the marging! value associated with changing the amount of

- If beaches or parks are rowdy, sometimes the properties nearest the ﬁark sell at a
discount, reflecting this negative amenity. -
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opén space. For purposes of this paper distance to waterfront (in logs) is highly
stalistically significant and the width of the open space .(in logs) is statistically
significant. An average honse Incated near a 300 [wot wide set back area would sell
for $1,350 more than if it were located near a frontage onc-third that size.

Marginad Hedonic Values Ave Not Demand Functions

Rescarch reported in the last section indicated that estimated housing value is linearly
related to the number of balhrooms.,  The estimated marginal value of a bathroem is

- 82,830 (Table 2). This cannot be a market demand for bathrooms bccause it does not

exhibit diminishing margmal utility (diminishing marginal raie of substitution).
Whereas the marginal value of bathrooms is consfant, the marginal value of distance
to the waterfroni or the margjnal value of open space bordering the nearby lake is not
(Takle 2). The estimated marginal value of a house as a function of open space does
not describe a demand curve for open space, except under a set of implausible
assumptions.” This should not be surprising. Researchers who estimate demand
functions use cross-scction or time series data. They do this to pick up variation in
supply, i.c., it is shitts in supply which allew cconometricians to estimate a demand
function. I we draw data from onc property market we cannot hope to estimate a
demand lunction except under very special condifions noted above,

In fact, the hedonic relationship is capturing the lecus of many individual equilibria.
Hatimation of a proper demand function for a characteristic will be discussed below.
For the moment we must pin down what policy content there is in the hedonic price
function. Supposc to make matters-simple, an hedonic price equation estimates the
value of congestion at a beach (measured as cars parked or people/meter) and it is a
negative conslant, k. One can imagine that it is the marginal willingness to pay to
reduce congestion.  If beach authoritics were planning to implement a policy which
changes marginal congestion, then £ is a usetil implicit valuc to use as an indicator
of a beach-goer's willingness to pay for relief from congestion.  For many purposes,
ehtaining an estimate of the marginal value of an unmarkcted quality is a major
achievement and can make a very substantial contribution to policy analysis. Such

analysis provides an order of magnitude estimate of the value which may be all that

"
-

1 To obtain a demand funetion for a characierisiie from the first stage estimated hedonic
price function, all owners of property must be identical in income and any other socio-
economic characteristics, and tastes. The researcher assumes Lhat the data are from
a small, open city of region so ihul cconomic behavier there does not influence the
aggregate market equilibrivm, Migration is costless. If income is not the same, then
gither there must be external information about the income elasticity of 333 for all
goods or preference nust be homothetic--relative demand for characteristics does not

depend on income.
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Talkle 2: CGraan Lake Area

Laft-Hand Variable=8Selling Price (deflated to 1957 dellara)

Al) Ubservations Weighted By 1/Living Area (N=50)

Variakle Coafficient Standard
Error
Congtant term 15700.00 34006.00
Living area {sg. ft) 3.38 1.17
Age af house =73, 30 ' 15.40
Average room size -5.51 7.25
Numbeyr of fireplaces 1120.40 415.00
Numher of car garages 674,00 455.00
Number of rocome lst story -311.00 - 265,00
Number of bathrocms 2830,00 &E07.00
D=1 f bazement 1260.00 464,00 il
D=1 if dighw=asher 2010C.00 784.00
D=1 if good or excellent

quality _ 28%.00 4856 .00
D=1 if range and oven 255.00 748,00
D=1 if hot water heating 1040.80 1140.40
D=1 af wall or floor furnace

heating -2220.00 801.00
D=1 if electric heating -1ee0.00 503.00
Lot size (8g. ft.} -0.25 0.20
D=1 if wiew 573.00 _ 6932.00
Log of distanae Eo

waterfront : -1770.080 7&£2.00
Log of indiwvidual setback gize 1230.00 744 .00

SR=197 SE=1.66 R*=.84

Source: Selling Price and structural characteristice: SREA Market
Data Center, Inc. {April 1969 to June 1574). Digtance to
waterfront and setback size:; measured on local maps.

is necessary to determine which policy te choose. Wilman (1980) may have been the
first researcher to have estimated quantitatively how congested beaches around Cape
Cod, Massachusetts, reduce the price owners of guest houscs and inns could charge.
She also demonstrated that dcbris on the mosl frequently used nearby beaches had a
statistically negative effect on the price of rented vacation homes, See Table 3.



i
|

TAELE 23

RENTELD VACATIONMN HOMES: RENTAL FRICE EQUATION

Variable Linear Egquation
Dependent Ave, Monthly Price
INTEECEDPT 106,328
{£.12)
Nz, of Rooms 1£2.39
{5.74)
SHONE 207.18
{2.50]
Dietance to Beach -69.26
f-3.02)
BEERIE -221.30
(-2.74}
Distance Ncarest Urban Area -6B. 22
{-1.72}
R? 0.35
o} 12%.00
NOTE; T-statistics are ghown in parentheses below the .

" coefficlient estimatcs. “

Hedonic Demand Equations

Estimating the demand for a characteristic or an element in a bundled good is a two
step process. Since prices do not exist, step 1 requires discovering prices:

Step 1: Estimate a hedonic price equation which contains the characteristic of
interest (see (1) abuove), of

(2) V=L K2,)

where Z = a sclling price or rental rate but could be wage rate or travel cost in
subsequent sections. £; = characteristic 1 = LK.V,
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Step la: Calculate the marginal value of the characteristics

8V _ .

In general the marginal value could he delined as:
1, = f,(£,.K,2,)
but for simplicity assume the relalionships are linear so:

(3) > -, =1

i

Step 2:  Estimate the demand function for the characteristic of interest.
Suppose it is beach cleanliness denoted by ZI so there is an associated price, II
Then the second stage estimated demand functions lor beach cleanliness is

L
£y = JUL,Prices of substinutes (11), Income, Age, Family vize,...).

Dt fssues

the critical element here is that data must be colleeted across markets or over time.
That is, scparale hedonic price functions must be estimated for a number of ¢ities or
resort towns, for example. Palmquist (1984} cstimated hedonie price functions for
housing characieristics for cach of seven cilies nsing 1976 and 1977 individual sules
data and housing characteristics. He then performed the second stage analysis and
estimated. the demand functions for living space (in sq. ft.) and bathrooms, as a
function of the own price, hedenie price of other charactoristics such as price and year
built, price of mcial homogeneity of neighborhood, marital status of owner, as well as
other varizbles. '

Time series housing data provide an unusually congenial means of cstimating marginal
value. When a housc sells more than once, i.e., repeat sales, most or all of the housing
characteristics remain the same (or assessors data on improvements can be used to
adjust the data) except age of house in parlicular and depreciation in general. Under
these circumstances, chunges in housing valuc between two sales dates can be
attributed to changes in one or more measures of the environment, adjusting of course
for overall changes in the value ol housing stocks. The nice things abeut this is that
all the errors associated wilth housing characieristics can be disregarded. No individnal



housing characteristics are in the estimatien procedure because they cancel out. Only
the change in an environmental variable and a change in the sale values between dates
of sale for thc same property are needed. Palmyuist (1982) used such an approach and
found that as noise levels rose because of mereaging traflic, housing values fell.

Repeat sales data were also used in a study by Mendelsohn, e af., (1992), which was
desipned to estimate the loss ol property value due 1o the discharge and resuliing
accurnulation of hazardous waste on the {loor of New Bedford Ilarbor, Massachusetts.
Independent variables in ihis siudy incloded proximity of residential properly to the
site, sale date before or after pollution publicly recognized, vears belween sales,
interest rate, per capild income in zone of sale, in addition to variables designed to
caplure non-pollution source of price change such as overall housing price changes,
The authors found that property values lell between $7,000 and $10,000 (1939 dollars})
as a result of location near hazardous wastes in the New Bediord Harbor,

The Hedonic Wage Model’

Why would a worker in a given skill category accept a lower wage than another
worker in the same skill category and each lives in a different city”? Suppose the cities
are alike in levels of all viher prices but the wape rate. In a competitive world, it must
be because overall working conditions are better in onc city than in another. One city
might have been localed al (he seaside so access to the associated amenities is cheaper
and there are no other compensating amenities in the interior city. In a complete
madel, the labor supply equation depends on the Ievel of amenities which, together
wilh the labor demand equation, produces an equilibriuven wage. Such a wage cleatly
is a firnction ol amenities such as relatively low cost access to fishing, boating, surfing,
sailing, etc. In this approach one is addressing the assumption made in the travel cost
model that residential location is exogenous. In fact, some chose to live where they
do and accept a lower wage raie becaise of ease of access to desirable recreation sites.
Therefore, the hedonic wage model can be used to complement a travel cost model for
a given sife.

There are fewer studies of the eflects of environmental amenities on wages than there
are property value studies. Getz and Huang (1978) use a model in which
cnvironmental factors affect production and wvary acress cities. They find that a
measure of air pollution is positively related to the wages of only one of the three
profcssions included in their study.” Cropper and Arriaga-Salinas (1980) find that air

4 Some of the material in-this section is drawn trom Brown and Plummer (1989).

3 The positive relation comcs from the compensation workers demand for jobs that
cxpose them to greater pellution (e.g., due to location).
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pollution is positively and significantly related to the camings of eight out of the nine
occupations they examine. Clark and Kahn (1989) develop a two-stage model chat
estimates the equilibrivm hedonic wage as a function of city characteristics such as
crime rates, Unionization, and physician population; and environmenlal amenities such
as miles of ocean beach within 50 miles (of the SMSA}Y and acres of fshable waters
{for thc state). They then estimatc the demand for specific amenities end use the
results from the second stage to caleulate the WTP for environmental improvements. .

Roback (1982) cstimates. the effects of several city characteristics on both wages and
property values. In her model, city-specific amenities enter both the utility [unction
and Lhe production function; as long as land is consumed by both workers (for their
residence} and firms (in production), these amenities should be related to both wages
and property valugs. Her results show a mogily posilive relation between particulate
levels and wages and no significant relation betwoen particulate levels and property
values.® :

Hedonic wage models have not received as much dttention as hedonic property value
models. making it more difficult to evaluate the advantages and disadvantages. They
clearly also complement property value studies by capturing additional effects of
amenily changes on economic values, i.e, wages. Finally, most applications of the
hedonic wage model arc somewhat incomplete because they do not include a model
of firm decision-making. This absence is important because withoul such a model it
is unclear how firms can afford to pay the higher wages that go with lower levels of
amenities.” Although this shortcoming can be corrected, it complicates the model and
increases the data requirements.

The Hedonic Travel Cost M}dﬁ:ﬂ'

A fina] type of model is a hybrid of the hedenic and travel cost techniques called the
hedonic iravel cost method. This method was first introduced in Brown, Charbonneau,
and Hay (1978) and formalized in Brown and Mendelsohn {1984} Using the Rosen
framework, 1l seeks to estimate the value of recreation site characteristics by using cost
information on travel to various sites by recreationists. It is significantly diffcrent
from the Rosen model, however, in that there are no explicit product prices; instead,
as ontlined below, travel costs are used in place of these prices.

b Roback notes, however, that the property value data are relatively impertect,
suggesting caution in interpreting the property value results.

-+
v

An exception is Rohack {1982), mentioned above.



A recreation site is viewed as a bundle of site characteristics, {7,,K.Z,). The cost of
travelling from population source 7 to site {, C; , constitutes the hedonic price of
consuming the services of the sile. The first stage of the hedonic travel cost method
regresses travel cost, U . against the sct of site charncteristics for each population
source/origing

{4) B S o + Py YL+ BLL

where a linear form is used for illustration.® The coefficient [, is then the (constant)
marginal price of the kth characteristic for the jth population source/origin.

The second stage follows Roscn’s model. The marginal characteristic prices and each
individual’s chosen levels of characteristics, which are determined hy the site chosen,

_are used 1o estimate the demand (or inverse demand) for characteristics.

The major study using the hedonic travel cost method is Brown and Mendelsohn
(1984, which examines the value of fishing site characteristics in Washington Stute.
Three characteristics are included: scenic value, crowdedness, and the number of fish
caught? This study illustrates some of the complications involved in applying this
method.

The first step of their analysis involves the cstimation of fwe hedonic price functions:
a time price and a distance price., To calculate the marginal characteristic prices lor
the second step, these two price functions arc combined using a value of time equal
to 30 percent of the wage."

Finally, Bockstacl, Hanemann, and Kling {1987} examine the relation between
swimming behavior and water qualily at Boston area beaches. In the hedonic porlion

Brown and Mendelsohn (1984) use two equations, onc cach for travel out-of-pocket
costs and travel time costs.

¥ Scenic value and crowdedness are measurcd by asking the fishermen surveved o rate
a site on a scale of 1 (the worst) to 10 (the best). The rating of a sile’s characteristic
is then the mesn assessment by fishermen who used the site or the mean catch for
each site.

s The hedonic travel cost methed encounters the same problems in valuing time as dogcs
the mormal iravel cost method, DBrown and Mendelsohn experimented with three
measures of the value of travel time: 30 percent, 60 percent and 100 percent of an
income measured used fo proxy wages.



of their study, they focus on two water quality characteristics: a measurc of oil and
chemicul oxygen demand (COD). When a lingar form of the hedonic price function
is used, the results are mostly unsatisfactory, giving a larpe number of negative
coefficients for marginal characteristic prices and failing to produce a significant
negalive relation lor oil in the sccond step of eslimating the demand for the
characteristics. A nonlinear form of the hedonic price function performs substantially
better, reducing the incidence of ncgalive prices and penerating negaiively sloped
demand curves.

43 EXAMPLE OF AN APPLICATION TO COASTAIL. ZONE
MANAGEMENT

One of the conlroversial policy decisions in North America centers about whether to
resirict development on land adjacent to coastal water. 1o address this issue from an
cconomic perspective, Parsons and Wu {1991) used hedonic analysis to cstimate how
property wvalucs varied depending on whether it was located on the shore
(TRONTAGE), DISTANCE to the coast, and whether it had a water FIEW. Other
variables are listcd in Table 4.

The authors found ihat the best functional form for the regression was double tog, The
results are exhibited and arc illustrated in Tabic 3. (Dummy wvariables are not
measured in logs). Notice that the three mmpertant variables mentioned above are
highly statistically significant and have the right sipn. From these estimates the authors
calculated the average value (1983 dollars) of lost coastal access amenities for the three
circumstances listed below:

Houses Losing: Lost Value (%)
Frontage, View and - £2,900
Proximity up to 0.2 miies

View and Proximity up to (.2 7,000

miles :

Proximify up to (.2 miles 500

The loss of frontage is very valuable, close proximity io the shore much iess so. The
awthors make assumptions aboul the forgone level of development for two decades and
estimate that zoning laws which restrict development for 0.2 milcs from the shore will
result in a loss to potential property owners of gbout 20 million dollars per year for the
firsi 5 years under one scenario and about 4 miliion dollars annually under an -
alternative scenario.



TARLE 4

DESCRIPTION OF VARIABLES USED IN THE 1983 REGRESSIONS

Variable

FPRICE
BD
BATH
DINED
BASED
AGE
HISTDUM
GARAGE
AIRCON
FRPL

aF
LOTSZ
MONTH

DISTANCE

DISTCBD
FRONTAGE
VIEW

ELY

YaNWH
ITHINC

Description

Market price of a house

Number of bedrooms

Number of bathrooms

Dummy variable {1 = formal dining room)
Dummy variable {1 = full basement)

Age of a house (years)

Dummy variable {1 = historic neighborhoo)
Dummy varable {1 = garage or carport)
Dummy variable (1 = central air conditioning}
Dummy variable (1 = fireplace)

laterior area of house (square feet)

Area of lol (square feet)

Month the house was sold (1 = January,...,12 =

December)

I inear distance to the nearest point on the Bay or

tributary (miles)
Distance to cenlral business district (milcs)

- Dummy variable (1 = water frontage)

Dummy variable (1 = water view)

high schoe! education or more

- Percent of block group over 18 years old with 4 vears

Percentage of block group classilied as non-white

Median houschold income of block group

The Parsen and Wu study resembles an carlier study in which Edwards and Anderson
addressed the following policy issue. ln response 10 concern about the impact of
development on groundwater levels {the source of water supply) and water quality in
salt ponds (lhe sink for discharge) whal would be the economic consequences of

increasing the minimum lot size {o 2 acres?

Such a restriction would reduce the

nuumber of residential housing sites by about 800 homes. TFdwards and Anderson
{1984) cstimated an hedonic price equation summarized in Appendix A and concluded
that the cost of this down zoning proposual is about $3500 per household using the

preferred regression equation.
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HEDONIC REGRESSIONS, 1983

Variable Double-Log
INTERCEPT 4.8(16.5)
BD W6(2.3)
BATH 1(4.3)
DINED 05{(4.1)
BASED L003(0.2)
AGE -.06(10.7)
HISTIM 6{9.3)
GARAGE 08(6.0)
AIRCON -05(3.4)
FRPL 08(6.2)
SE A4(14.6)
LOTSZ 1(17.6)
MONTH D3(3.4)
*DISTANCE -07(4.2)
DISTCBD -06(7.7
*FRONTAGE A(18.1)
*VIEW 07(3.5)
ED 06(3.8)
eNWH 02{(4.2)
HHINC 2(8.1)
R 79
F-Statistic 275
Observalions 1,435

NOTE: t-statistics are in parentheses.

4.4 EVALUATION - !

An advantage of the hedonic travel cost method over the other two hedonic methods
15 ils applicability to non-market settings. The effects of environmental changes are
frequently beyond the boundaries of residential property or labor markets. If these

elfects change non-market behavior, the hedonic travel cost method may be applicable.
Unfortunateiy, this method has substantially greater data costs. Becanse it is used in
non-market seftings, existing data sets are rare, and information on individual behavior

and site characteristics must then be gathered. '

Hedonic analysis works well in propenty markets because the researcher typically has



mamny observations with substantial variety in the combinations of characleristics
observed. Thc analysis works well in the sense that characteristics believed to be
important determinants of value usually are statistically significant and have the right
sign. Hedonic analysis works less well in the non-markel seiting because sites or
combmations of characteristics are relatively few and determined by the vicissitudes
of nature. One consequence of such dais sels is estimates of negative prices for
characteristics presumed to have positive value. A possible but not guarantced way to
circumvent this second drawback of the technique is {0 use discrcte choice analysis
discussed briefly clsewhere to derive demand functions for characteristics.

The third criticism of hedonic analysis when it is used 1o estimated demand functions
for characteristics is economerric in natare. I s usval 1o assume that consomers take
the pricc of a good as given. In the realm of recreation services, the consumer has a
household praduction function, in which the consumer chooses certain inputs such as
time and onc’s automobile and a sitc to produce the characteristics. Then when the
hedonic function is non-linear, choice ol yuanlity determines price so that there are
endogenous variables on both sides of the demand and supply egunations. This problem

is addressed by introducing instrument variables as Palmaquist {1984} did in the paper

summarized above and as Bartik {1987) has done elsewhere. Epple (1987) discusses

' the econometric assumptions necessary for the estimated coefficients to be unbiased.”

As with all econometric studics, there are siandard cerors of omission and cormmission
to avoid. One must be particularly alert to the problem of heteroscedasticity since
errors secm to be correlated with the size or value of property. In general, there is no
compelling rcason, apart perhaps for reasons of simplicity, to use a linear form of
regression.  The exception is when there is empirical ¢vidence or an analytically
persuasive argument that a characteristic of a property is produced under constant
return to scalc. Then, the upit cost should be constant, regardless of the level of
demand or the amount of characteristic. For example, if it costs twice as much to
build two fireplaces as one, the marginal cost of a lireplace is constant so the matginal
value of a fireplacc must be constant in a competitive market. In this instance, number
of fireptaces showuld be entered linearly.

A final caution bears on avoiding double counting, hedonic analysis does not capture
non-use valpe but i3 designed to capture some use value, It should not be used with
“stated preference methods” unless they are confined to non-use values.

i For example, the hedonic price equation can be estimated by the
ordinary least squares procedures if all the characteristics are estimated
without measurement error and the demander and the demander
characteristics such as income are measured without error.  These, of
course, are the usual assumptions made at this level of econometric
analysis.
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APPENDIX

Edwards and Anderson {1984) identify the variables set forth in Table A.1 as important
for explaining housing sales data for 353 single family houses in South Kingston,
Rhode [sland for 1979-1981.

. They cxperimenied with different functional forms for the hedonic price equation using

a functional form which is a special case ‘of the more general conditional Box-Cox
maximum likelihood procedure set forth by ITalvorsen and Pollakowski {1981}

A PO =0,r3 0, ZP + ¢

where

PO ‘”"3“ o0,

nF iFA =0

IL

)



and
ZM = % if A # 0,
- 7. £ =0

Values of A and ¥ which meel the maximum likelthood criterion are then estimated.
In this case the optimal values of # and A are 0.32 and 0.66 respectively, The
hedonic equation using these fransformations are reproduced in Table A.2. :
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TABLE A1

DESCRIPTION AND MEAN VALUE OF VARIABLE

Yariable
PRICE

LOTSIZE
WOODED
MARSH

VIEWSW
VIEWFW

SWFRONTAGE
FWFRONTAGE
DSALTPOND
DURI

DSHOP
DSCHOOL

DENSITY
SQFT
BATHRM
FIREPL
AGE
AGESQ
SWEFTBASE
SQFTGAR
TIME

Definition Mean

- Market price adjusted to- 1979 values with the national 53188

consumer’s price index for homeowners.

Lot size (sq.ft.) dummy wvariable for whether the property 28

is within an overall wooded area; 1 = yes, 0 = no.

Dummy varable for whether the property is within a .43
marshy area; 1 = ves, 0 = no.

Dummy varnable for whether there iz a water view of a salt 011
pond or the oceans; | = yes, 0 = no.

Dummy vanable for whether there is a water view of a fresh({§
water pond or river; 1 = ves, 0 = no.

Length of water frontage aleng a salt pond of the ocean (fi.}150

Lenpth of water fronfage along a fresh water pond or river (#3

Shortest distance to the nearest accessible salt pond. 1.8

Shortest distance along streets to the University of Rhode 3.9
Island -(miles).

Shortest distance along streets to the major shopping district 3.0
in town (miles).

Shortest distance along streets to the nearest grammar school2.5
{miles). '

Population density in the area (numbers per square mi.) 1138

Square foolage of the house excluding the basement. 1264
Number of bathrooms including half-baths. 1.4
Number of [replaces. 0.4
Apge of the house (years). 24.5
Ape squared. . 1604
Square footage of finished basement. : £8.0
Square footage of garage. 188
Month the house sale was recorded. Values are | (Jan., 18

1979} 10 36 (Dec., 1981).




- TABLE A2

ESTIMATED HEDONIC EQUATIONS

, Standard
Variable Coefficient Error
Intercept B9, 50% 3.05
LOTSIZE 0.0028* 0.00071
SQFT 0.052% 0.009
BATHRM 6,23% (.89
AGE -0,58% 0.10
AGLSQ 0.012* 0.004
HOQETGAR 0.046% - (.009
SQFTBASE G.010 (1.008%
FIREPL 1.R0* 0.38
DENSITY -0.003 - 0,005
DBEACH -0.98* 030
DURI -} 535 *% 0.38
DSCHOOL .25 0.40
DSHOP -0.40 0.38
*SWERONTAGE 0,194 0.04
FWFRONTAGE 0.05 0.07
*VIEWSW 3.25% 1.07
VIEWIFW 1.29 1.60
*DSALTPOND .40 0.45
WOODED 2.68* - 0.83
MARNSH =, (7% 2.03
TIME (. 48% 0.08
» 0.73
Chservations 353
g, A (032, 0.65)
. Sigrificant af the 1% level,

b Qignificant at thy $% level.
Rl Significant at the 10% level.




5. STATED PREFERENCE METHODS
51 INTRODUCTION

This section revicws approaches that rely upon the creation of a hypothetical or
"constructed" {Carson, [991) market for a commodity within a carefully structured
survey instrument. Three approaches are coverad: Centingent Valuation, Contingent
Activily, and Contingent Rankmg, Collectively, these approaches are cailed Stated
Preference Methods and are based upon responses by individuals thal are contingent
upon the information about the commuodity, how it will be provided, and the terms of
payment given in the survey instrument.

In the Contingent Valuation Method (CVM), individuals may be asked directly about
their willingness te pay (WTP) for a specific change in the quality or quaniity of the
good{s} of intercst. For example, users of a coastal beach might be asked the most that
they would be WTP to obtain specified improvements in the attributes (e.p., sand -
cover, debris removal) of the beach. After cerfain adjustments, which are discussed
below, CVM practitioners regard the respondents’ statements of WIT as the ecoromic
vaiue thoy place on the specific change in attributes described in the survey.

Contingent Activity (CA) surveys, by comparison, ask respondents how they would
alter their behavior, in response to a specific change in the quality or cost of using the
environmental or natural resources of interest. Tor example, beach users might be
asked how much more they would use a particular beach, if its qualily was improved
in specified ways. The resulting shift in demand can be used to infer the economic
value (Marshallian Consumer Surplns) nsers attach to the improvement.

Contingent Ranking (CR} surveys ask individuals to compare and rank alternate
program outcomes with various characteristics, including costs. For instance, people
might be asked to compare and rank several mutually exclusive envirommental
improvement programs under consideration for a watershed, each of which has
different ovtcomes und different costs. A special case of CR asks participants to
compare two allernate sitnations. This paired-comparisons technigue has been used,
for example, 10 examine the public preferences for tradeoffs among environmental
resources that arise when considering the siting of locally undesirable facilities at
different lncations.

Stated Preference Meihods have become very popular, due largely to their high degree
of flexibility, In principle, one or more Stated Prefercnce mcethods can be applied to
virtually any issuc, and it is the only approach available for asscssing a new commaodity
or activity, which by definition, cannot be valued using a Revealed Preference
approach. This flexihility makes these meathods potentially very valuable for integrated
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coastal area management, Contingent Valuation is the ownfly approach cufrentl}'
available which can provide a monetary estimate for nonusc vahe.'

Many marine-relatcd natural resounrce issues have been studied with Stated Preference
Methods. These include estimates of the value of: {1) specific marine recreational
activitics, such as beach wuse, rcorcational fishing, and wildlife viewing and (2)
improvements in water quality and the associated amenities of coastal waters,
shorelines, and rivers. ther applications include estimates of the value oft (3)
preserving parilicular resources, such as wetlands, parks, and specics and their habitals,
and {4} damages due to cnvironmental incidents, such as oil or hazardous substance
spiils. Table 3.1 below lists selected application of CVM.

Contingent Activity has been used to estimate, for example, the change in the marine
rocreational use and its value, contingent upon cleaning up contaminated sediments at
the site. Examplc applications of Contingent Ranking include its use o infer: (1) the
value individuals attach to the oulcomes of different proposals to improve water
quality; and (2) scores for environmental and cost attribules, used 1o help makc siting
decisions for locally undesirable facilities.

Ta date, CVM is the most widely uscd of the three Slated Preference approaches.
However, the use of CVM iz controversial when, Tor cxample, respondents lack
[amiliarity and prior valuation experience with the cnvironmental good of concern;
when the issue itself is controversial; or when it generates strong symbolic reactions
or responscs based on ethical rather than economic motivations. Generally speaking,
these issnes are most likely to arise when CVM is used to estimate nonuse or "passive
use” values (Opaluch and Grigalunas, 1993), for reasons described briefly below in
Scction 5.4, The CA and the CR approaches are also flexible, and may avoid potential
problems attributed to CVM. Ilence, these approaches have significant potential,
althongh they have heen used much less than CVM. The potential advantages and
problems with CA and CR are reviewed below.

Purpose and Scape

This section briefly outlines the concepts underlying Stated Preference Methods,
describes the methodology they employ, and provides examples of their use. The
cxamples are meant to provide concrete illustrations of the application of Stated
Preference Methods; they are not reviewed critically, since this is cutside the scope of
the present study. Additionally, we review some issues associated with use of Stated
Preference Methods. We cmphasize the potential usefulness of Stated Preference
Methods in three contexts:

' Recently Larson (1993) has suggested an alternative approach for estimating non-
usc value using non-CV technigques. An application of this appreach to whale
- watching olf the California coast can be found in Larson and Loomis (1993).

!



= —

Surveys II

Moogamse Wildlife

Table 5.1, Selected Recent Contingent Valuation
RESOURCE ! ACTIVTTY AREA REVERFEMNCE
Endangered Species and North Carolina, US4, Whitehead {1993)

Wildlite - Hunting and Viewing

Calitornia, USA

Cooper & Loomis (1964}

Becreational Fishing

Wiscomsin, LISA

Boyle {1980}

Coastal Beaches

New Jersev, LISA

Bilbertman, ef al,, {1092}

Marine Artificial Reef Site

Elorida, USA

Milon {1980

Environ. Improvement-Estaries

Caribbean & Uniguay

McConnell & Ducei (1989)

Damages - oil spill

Alazka, TIRA

Carson, e al., (1992)

Loss of Access -
Tropical Rainforest

Madagascar, Africa

Shvamsundar and Kramer {1993)

M Waterfow] Protection

TTmied States

Desvouges, ef «f,. {1091}

“ Elk Hunting

Montana, USA

Park, et al., {1991)

Wildlife Existence Values

Unired States

Stevens et al. (1901)

Whooping Crane Uinited Ntates Bowker & Sloll {1988)
Endanpgered Species: Wisconsin, USA Boyle & Bishop
hald eagle & striped shiner (1987)

Patable Groundwater Supply

Cape Cod, MA, USA

Edwands [1988)

Groundwater Protection

New Hampshire, USA

Shulze & Lindsay {1990}

Tmproved Drinking Water

Nigeria

Whittington et al. {1992}

Scenic River Beauly

Wiscongin, LSA

Boyle & Bishop (1988)

Grand Canyon boatitig Anymma, T5A Boyle, Welsh, & Bishop (1993}
Wetland Preservalion Kenmcky, 1S4 Whitehead & Blomgquist (1991}
Wetland Protection California, TISA, Loomis, ef af., {1991}

Wetland Protection Louisiana, USA Bergstrom, Sioll, & Randall

{1 DR}

River Recreatign

Texas, UsA

Bergstrom, Stoll, & Randall
(1984)

|[ Forest Protechion

Southeastern Anstralia

Loomis, ¢t 4f., {1993)
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(2) to estimate, indirectly, use value in situations where individuals are
asked how their use of a resource would change in response to some
hypothetical c¢hange in the cost and/or quality of the area or activity
(CA); |

(3) to rank or value indirectly resources by asking respondents to
compare and rank alternatives with different resource and cost attributes
(CR).

5.2 CONCEPTS

The theory underlying environmental and resource valuation presumes that individuals
have well-defined preferences for goods and services and act in their own best
interests. These well-defined preferences are assumed to extead over not only private
goods but also aver public goods, such as an atiractive view or non-consumptive use
of wildlife, and over quasi-public goods, for example, usc of a beach or a marine park.

Given this familiarity with goods, given (he prices of private goods, and given their
income and time constrainis, Individuals are assumed to select private goods and quasi-
public geods (e.g., recreation) which makes them best off in their own terms. In
effect, individuals are presumed (o act "as if" they were maximizing their utility subject
to a budget constraint, or minimizing the cost of obtaining goods, subject to 2 given
level of utility.

Economic value as defined in Chapter 2 is the maximum an individual would be
willing to pay (WTP) to improve (or o avoid the deterioration of) the quantity or
quality of an environmental or natural resource and be no worse off. Alternately,
economic value is the minimum a person would be willing 1o accept as compensation
(WTAC) for a reduction in the availability or quality of a resource. These concepts
define Hicksian measures of individual wellare change and link with CVM and CR,
as ¢xplained below,

53 METHODROLOGY

Contingent Vafuation Method

The CVM approach invoives three major steps: (1) design of the survey instrumcnt,
(2} survey administration, and (3) data analysis. In the sections that follow, cach of

thesc is briefly described. Then illustrative examples of CVM studies are presented

and some issues with CVM are revicwed.
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u esign of Survey Instrument

A survey instrument contains the following: (a) a description of the commodity of
interest and how it will be provided, (b) the means by which the respondent would pay
for the commodity, and (c) & means for cliciting the payment. Togcther, these are
referrcd to as the scenario. In addition, the survey instrument will seek socioeconomic
information abeut the individual and histher houschold, such as their income, age, and
attitudes toward environmental issues. A bricf explanation of each of the above three
elements 13 given next.

a. Commodity Specifi.catinn

The specific commoedity to be valued must be clearly explained in terms that are
understandable to the respondent. This can be particularly challenging where multiple
natural resources are of concern, or where the researcher wants to consider more than
one policy alternative. Furthermore, the commodity change and the means of provision
must be plausible. Maps, figures, pictures, and other means may be used in addition
o carefully worded descriptions to provide information to the respondent.  Studies by
Carson, ef al., (1992) which made considerable use of jllustrative figures. and by
Opaluch, ef ai., (1991), which involved showing respondenis a brief video about the
issue concerned, provide examples of how rescarchers have tried to convey to study
participants intormation concerning complicated issues. Surveys must also stress the
availability of substitute commodities (NOAA Pancl, 1993).

Failure to explain the commodity clearly to study participants may result in several
problems. For example, respondents may value something other than that which was
intended by the researcher, or responses may reflect general senfiment, e.g., for the
environment, and not the value of a specific commodity. Focus groups, pretests, and
pilot studies are used extensively to refine the survey instrument to try to ensure that
individuals clearly understand the commodity and its provision.

Particularly serious problems can arise when the population of interest includes sub-
groups with different languages and/or cultural values. In such cases, a single survey
instrument may not be appropriate to all groups, but translating the instrument and
otherwise tailoring it to each group can be quite costly. For cxample, Carson, ef af.,
(1992) in their CVM study of passive use (nonunse) damages from the Exxon Paldez
o1l spill opted to omit Spanish-speaking households, This was due to the many
problems posed by the need to design and administer multilingual surveys. This
suggests that use of CV {or any other method) would face many challenges when the
population of interest contained, for example, many tribes in a region or country, gach
with a separate language or dialect.



Furthermore, the commeodity described in the survey must match the pelicy issue being
considered. For example, serious mis-specification would occur if a proposed pollution
control program would improve water quality and resulting services to people (e.g.,
swimming and fishing) in a section of a Bay, but the CVM survey instrument
erroneously conveyed the impression that the proposed program would improve the
quality of the entire Bay, Mis-specification of the commodity means respondenis are
allempling 1o valuc the wrong thing. Again, careful survey design is critical.

It is important to state clearly how the commodity will be provided. Respondents who
do not believe the scenario may elect not 1o participate, or will not take the exercisc
seriously. An examplc of an attempt to state clearly how a program would be provided
is Carson, et af., {1992). They go to some length to explain that escort vessels would
prevent another spill with environmental conseguences similar to the Exxon Valdez
from occurring in Prince William Sound, Alaska, for ten years,

b. Means of Payment

The means of payment ("payment vehicle”) refers to how the respondents would pay
for (he program described in the survey instrument. For example, an increase in a user
fee for beach goers might be a reasonable payment vehicle for programs to maintain
or improve beach quality for recreational users; and an extra amount paid in water bills
may be appropriate for increased services sicmming from improved water guality.
Choice of a payment vehicle invelving payments over time, versus a one-lime
payment, is particularly challenging in developing countries with poorly-developed
credil amarkets and high inflation rates (McConnell and Ducci, 1989).

Use ol inappropriate payment vehicles might cause respondents to reject the survey and
not participate. For example, individuals asked to pay for a new program with higher
taxes may reluse to participate. They may do so if they think that they already pay
too much in taxes or that the government would use the additional revenues wastefully.
A variely ol payment vehicles have been used in the literature (Table 5.2). '

C. Elicitation Methods

The elicitation methed is the approach used te atiempt to learn Aow much an individual
would be WTP for the natural resource or envirenmental change of inferest
Frequenily used clicitation methods include open-ended (OL), payment card, (PC),
iterative bidding (1B), or take-it-or-kave-it {TILT), and variations of these approaches
(Table 5.2).

In the (}E approach, respondents are asked the moest they would be willing to pay for
the program or policy. This approach has the virtue of not providing any hints about
what mighl be a reasonable value. However, an OL elicitation formai confronts
respondents with an unfamiliar choice. Few people have experience placing a price
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Hecent Contingent Valuation Surveys

“ Tahle 5.2. Survey Techmlgues, Payment Vehicles and Elicitation Methods of

RESOURCE/ SUEVEY . PAYMENT ELICITATION REFERENCE
ACTIVITY TECHNIQUE YEHICLE METHOD _J
Endangered mail survey annual payiment to TILL YWhilehead —'
Specics amd Proservation [nd (1993)
Nongame Wildlife )
Wildlife - Hunting — mail survey iocrcasc in anmual  TILI Cooper & Loomis
and Viewing trip costs to visit {1991}
arca
Recreational mail survey highcr cost liccnce  cpen-eénded Bovle (1389
Fishing
Coastal Beaches in-person and one-time open-ended, Silberman {19923
telephone survey coptribution itcrative bid
Marine Artificial  mail survey ane-time TILI Milon (1989)
Reef Site contribution to
Traat Fund
Damages - oil spill  personal interview one-time federal lerative hid Carson, ef af.,
. tax payment - {1992}
Protection Fund .
: |
Qil Spill in-person survey higher costs for TILVopen-cnded Desvouges, ef af.,
Prevention fmall mtercept) petroleum products {19923
Damages - oil epill  mail survey higher prices for paymeit card Rows, et al.,
Programa to ' (1981}
- prevent one oil '
spill
Waterfowl Hi-person survey higher costs for TILL/apen-cnded Desvouges, ef al.,
Protection {tnall intercept) petreleum products (1992} '
Elk Hunting mal survey higher trip costz TiLI Park, er af.,
(199131
Wildlife Existence  mail survey yearly contribution  TILI Stevens, ef af, |
Values (1991) :
Whooping Crane mail survey! in- Annual TILI Bowker & Stoll
: Person Survey membership fec {1988)
for refuge land
Loss of Access In-person survey compensation TILI Shyamsundar and
Tropical in rige Kramer {1993}
Rainforest
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Endangerd Annual TILT Boyle & Bishop
Species membership (0 (1987}
private foundation
Potable Supply of Bond with anmal TIL] Edwards (1988)
Groundwarer PAVINENNS _
Groundwarer mail survey Annual ingrease in TILI Shultz & Lindsay
Proteclion property taxcs (1990}
Improved drinkiog  in-person survey Momhly foc for ticrative bidding Whittingran, &
walet operation of the A al., {1992}
system open-ended :
Seenic River personal interview  Annual permit fee Iterative bidding/ Boyle & Bishop "
Beauly for river rocreation pavment card/ TILI  {1988)
Grand Carnyon - mail survey Highcr trip costs TIL1 ' Bovle, Welsh, &
buoaling, ' Bishop {1993)
Weiland mail survey Wetland TIL] Whitehead &
" Pruscrvation prescrvation Fund Blomguist {1991}
‘Wetland Frotection  mail survey Annual taxes for TTL] (double Loomis, ¢ af.,
' Woltand Habitat bounded) {1991)
and Wildlife
Program
Wetland Protection mail survey Yearly income open ended Bergstrom, Stoll
reduction & Randall {1990}
River Recreation personal interview  Annual payment iteraiive badding, Bergstrem, Stoll

with comparter

[or public access
and recraation area

& Randall {1939}

Forest Prowcction

mail survey

Annual Payment
inte a Trust Fund

open-ended TILY Loomis,
al., (1993)

on environmental commodities, and studies thai use the OF approach have high item
Non-response rates.

The PC provides a number of pre-selected moneiary values, where the range of values

is determined [rom focus groups and pretests ol the survey. Respondents arc asked to

pick the value indicated on the card that is closest (o their maximum WTP, including
zero. "Don’t Know" is also an option given. This approach leads to fewer item non-
responses than the OL approach. However, range bias may result, if the values
provided by the rescarcher in the payment card influence the respondent.

With fB, respondents arc asked whether they would be WTP a given amount. If the
answer is ves, this amount is raised in pre-sel increments until the respondent says that
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they will nof pay the last amount given. If the answer is no, then the amount is
decreased until the respondent indicates a willingness to pay the siated amount.
Starting point bias is a potcential problem with IB. This occurs when the respondent’s
final WTP depends upon the initial amount offered (e.¢., Boyle and Bishop (1988)).
This problem is likely to be most serious when individuals do not have well-defined
preferences for the good concerned and view the stariing peint as a clue as to a
"reasonable” value.

The FILI or dichetomous choice approach is the generally preferrad elicitation method.
Study participants arc asked: "Would you pay $X for the described program, or {in a
format that attempts to mimic a public referendum}, would you vote for a program if
it costs you X, ves or no?" The amounts are varied randomly across individuals, over
a pre-specified range. A "yes" answer is taken to suggest that the item is worth at least
the amount stated; a "no” is interpreted Lo mean that the good is worth less than the
indicated amount.

Potential advantages of the TILI approach are several. First, TILI questions are easy
to answer - the respondent simply indicales yes or no to the given amount. Second,
individuals may be used to voting on public programs, and surveys using the
referendum form of TILT have been acgued Lo be similar to a referendum. Third, it
is argued that the referendum form of the TILI approach might encourage respondents
to be truthful about whether they would pay the given amount.

|| Survey Administration

The final version of the survey instrument is administered to a random sample of the
population of interest. Depending upon the issue of concern, the population of interest
may be members of a user group, such as beach vsers or recreationists, the population
of the coastal area, or the population af large for an issue of nationial concern.

Once the sample has been selected, the survey will be adminisiered in-person, by
telephone, or through the mail. Choice of the approach will depend on: (1} the
complexity of the survey, (2} the available budget, and (3} practicability in pariicular
gircumstances.

Long or involved surveys requirc in-person administration to attempt to convey the
information effectively and to maintain the respondent’s focus. Brief surveys dealing
with uncomplicated issues might be administered by mail or, possibly, by telephone.
Cost usually is an important consideration, and will influence the choice of survey
administration.  I[n-person surveys are expensive, mail surveys are relutively
incxpensive, and telephone surveys fall between the two in terms of cost. In
developing countries, a practical concern is that telephone surveys rarely can be nsed
because relatively few individuals have telephones, and even mail surveys may be
preblematic due o difficulty with the mails (McConnell, 1989). Low literacy rates in
the general population also limit the nsc of mail surveys in developing countries.
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Choice ol survey administration method also 15 imporlani due to concern with potential
sources of bias. For example, non-response bias ocours when those whoe take the
trouble v complele and relurn a survey are more inleresled or concerned abont the
issue than the average individual. This is of special concern with mail surveys, since
those who receive the survey have an opporfunity to read it before deciding whether
to respond. Consider, for example, z survey of California ([JSA) residents, which
examined WTP for preserving the ecology and scenic resources of a remote lake. In
this study, Loomis {1989) found that respondents to the mail survey were much better
educated, were older, and had higher incomes than the average state resident. Use of
recommended procedures {e.g., Dilman, 1978) may increase survey response rates and
decrease the potential of non-response bias.

In-person survey administration is the approach recommended by the NOAA: Panel
mentioned above. However, in-person interviews may also result in unwanted effects
such as compliance and importance bias (Miichell and Carson, 198%). Compliance
bias occurs when respondents® answers systematically overstate or understate their true
value to win the approval of the interviewer. Importance bias is present when
respondents systernatically assign a high value to an issue reasoning that it must be
important for the study spensor to have gone to se much trouble.

[ | Dala Analysis

Pata analysis involves: (1) logging of receipt of survey instruments and careful entering
of the data for analysis, (2) "cleaning" the data to climinatc protesi and implausibly
high WTP bids, (3) statistical analysis of the remaining bids, and (4) expansion of the
sample result to the population of concern. [tems (2)-(4} arc discussed :DEIGW.

Ttem 2. Data Cleaning

Respondents to a survey may submit zero WTP bids as a protest, or bids thai are
"unreasonably” high. In either case, such responses may reflect something other than
the cconomic value of the commedity, which is the fundamental interest to the
researcher. Drata cleaning altempts to address the issue of protest bids or unreaserubly

high bids.

Protest bids arise when respondents give a zero WTP because they reject a premise of
the study, but give other information suggesting that they have a non-zcro value for the
commodity. For example, a person could have an econemic value for a resource but
indicate a zero WTP. They may do this if they [kel someone elsc should pay, for
cxamplc, the company that causcd the preblem. Or, they may object to the payment
vehicle, for example, taxes, because they doubt its ability fo carry out the program
successfully. Protest zeros arc typically deleted and not treated in the data analysis as
ZEro.
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Unreasonably high bids (outliers) may be hard to detect but present a problem because
they can seriously distort estimates of the mean, Often, many respondents will indicate
a willingness to pay very large amounts (Boyle, ef af, 1994) due to, for example, "yea-
saving" or a general failure to lake the exercise seriously. A common practice has been
to exclude WTP amounts greater than some fraction (for example 1%, 5%, or 10%)
of household income. More sophisticated approaches also have been emploved using
multiple criteria (Rowe, ef af, 1991), but all approaches for eliminating outliers
necessarily involve some ad Ase judgments. :

o Beyond the concern with zero protest bids and #cr_t,r high, outlier bids, it is possible that

e ather bids may not reflect respondents’ economic value. Tor example, a stated WTP-
cven moderate amounts may reflect: (1) vea saying, (2) general environmental
scntiments and not the value of fthe particular good of interest, or {3) a sense of
responsibility to do one’s fair share to fix a problem cansed by human activity, These

and other potential problems are briefly discussed in Section 5.4.

Item 3. Statistical Analysis
Ongce the data have been cleancd, the mean or median WTT value will be estimated for
the sample. Then, the sample mean or median will be expanded to estimate the toial
value for the populaiion of interest.

Estimating the mean may be relatively straightforward, but will typically involve fairly
extensive statistical analysis. For example, with open-ended WTP data, the simple
mean might be used (Hay, 1988a,b). Alternately, more sophisticated econometric
approaches may be employed. For example, Rowe, et al, 1990 estimated the
relationship between WTP and various explanatory variables (e.g. age, income, degree
of environmental concern) using different model specifications.

Differenl problems arise when the TILI approach is used hecause individuals are not
, asked the maximum they would be WIP. Instead, they arc asked if they would pay
a specific amount, which is varied randomly across individuals. Estimation of mean
or median WP involves two steps. Firsi, it is necessary to cstimate the probability
that respondents would say "ves" W the monetury amount they are offered. The
e probability of a "yes" response should decrease with the amount shown, but may also
' depend upon, for example, income, membership in an environmental group, or use of
the resource concerned. Then, it is necessary (o estimate the expecfed value of the
WTP. A potential problem is that expecied value is very sensitive to large WTP
amounts, so that it is neccssary to cut off (truncate) bids al a given amount, often al
the highest bid actually offered to respondents. Alternately, researchers may use the
median value, which is less subject to the influence of a few verv large values than is
the cxpected value (Hanemann, 1984). '
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Item 4. Expansion of the sample result

Given an estimate of the mcan WTP for the sample, the next step is to expand the
result 1o the population of interest. This generalization may invelve simply muliiplying
the mean from the sample times the number of relevant individuals or households. Or,
other more sophisticated weighting procedures may be used (Loomis, 1987), One
approach for dealing with potential non-response bias is 1o assign a zero WP to all
non-respondents when calculating the sample -medn.

B Example Applications of the Contingent Valuation Mcthod

Several CVM studies are summarized below Lo give concrete illusteations of how the
method has been applied in many settings. As noted, it is not within the scope of this
document to provide a critical review of the summarized stodies.

1. Valuing Environmental Quality in Developing Countries: Two Case Studies
Involving Scwerage Treatment in Coastal Areas (McConnell and Ducci, 1989)

Case 1: A Coral Island Country in the Caribbean. Residents’ WTE was cstimated for
canstruction of a sewerage system and collector lines for handling household wastes.
Currently, households on the coral island dispose of wastes into the ground. This is
thought to pose a threat o groundwater and to coastal beaches used for recreation (via
higher coliform levels), including some beaches near hotels used by tourists and
residents. Some believe ihal continued pellution may posc a threat to the reef system
surrounding the island, and yltimately induce beach erosion.

After focus groups and pretests, the survey mslrument was administered in person to
two groups: (1) a saumple of residents outside the sewerage district, and (2) a sample
of residents inside the district. A TILI approach was used. Parlicipants were asked
whether they would pay a specified increment, randomly varied across individnals, in
their quarterly water bills to fund the program. One version of the estimated model
resulted in o mean WP of $USI1 for residents outside the waler district and $17843
for those residing within the district.

Case 2: 4 Coastal Municipality in Uruguay. Residents® WTP was estimated for
construction of sewerage lines to dispose of wastcwater. Currently, wastewater from
20 percent of residents in the coastal municipality is collected in 2 main line and
discharged directly into the estuarine waters which surround the city. Affected coastal
waters adjacent to municipal beaches have very high coliform counts, and are known
to be polluted by area residents who use the beaches.

.The proposed project would install morc collectors and extend the main wastewater

disposal line well oui into the estuary. There would be no primary treatment of wastes,;
the project would simply dispose of untreated wastes farther out in the estuary to avoid
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pollution of the beaches. Using a municipal tax as the payment vehicle and the TILI
elicitation format, the estimated mean WTP par year was about $US14.50,

II.  Valuing Loss ol Access to Tradilional Uscs of Tropical Rainforests in
Madagascar, Africa {Shyamsundar and Kramer, 1993)

A CVM study estimated the value to rural households in Madagascar of loss of access
to tropical rainforests due to establishing a new Natlonal Park. There are no human
selilements in the Park area, but establishing the Park would preclude popuiations from
nearby villages from foraging in the Park und engaging in swidden (slash-and-burn)
agriculture, two primary traditional activities.

Surveys were administered to 331 honschelds in 17 villages around the Park, aficr
focus groups and pretests of a draft survey instrument. Respondents were asked if being
given X vafa (the locally-used unit for rice transactions) of rice per year would make
up for their not being allowed to use the forests in the Park. For those who answered -
"yes" {"no"}, the amount was decreased (increascd), - Rice rather than money was used
since the arca economy is primarily subsistence, rice is the main crop, and transactions
in rice are undetstood.

Hence, the TILI approach was used, but a follow-up question was employed to attempt
to get closer to the "true” value. Note that willingness to accept compensation was
used as the measure of value rather than WTP.

[Ising the approach outlined ahove, the mean WTAC was 8.03 vata of rice per year.
This translates into a mean WTAC of $108.34 per household per year. Aggregated
over the relevant population and discounted at 10 % for 20 years, the aggregate net
present value of the welfare loss iz $673,078.

III.  Valuing Wildlife Viewing: Bird Watching in the San Jeaquin Valley, California,
USA (Cooper and Loomis, 1991). '

The value of bird viewing was estitnated in the S8an Joaquin Valley of California using
CVM. This informatton is used with bidogical data 0 examine the relationship
between agricultural drainage and the recreational demand for wildlife resources in the
Valley.

To estimate the benefits of bird viewing, a survey was mailed to 3,000 randomly
selected California residents. The response rate was 44%. The survey asked about
frequency of cutdoor recreational trips and any wild birds they may have scen on these
trips during the 12 months before the survey. To estimate WTP, the TILI approach
was uscd. Respondents were asked about their approximale costs for transportation,
food, and lodging on their most recent trip when they saw birds. Then they were asked
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if their annual expenses of visiting that specific site were $X higher, would they still
visit that site?

The total value per rccrcational trip in the Valley in’ which hirds were seen was
estimated to be $37.33. Multiplying this by the annual numbcr of trips vielded a tetal
annual value for bird viewing in the Valley of $64.7 million. Using a simulation
approach, the authors also presented WTP estimaies for other potential levels of bird
viewing, rcflecting a positive but diminishing relalionship between WTF and number
of birds seen.

The primary effect of agricultural drainage on waterfow| is the relationship between
high concentrations of selenium and embryotoxicity (dead or deformed embryos or
chicks). Using embryotoxicity data from one wildlife refuge in the Valley, the authors
show that a decrease in selenium from agricultural drainage to nonletbhal concentrations
results in posttive waterfow!] population effects, thus increasing viewing values. They
suggesi thal recreational usc related to wildlife can be quantified and linked to
agricultural contamination issues. However, more precise estimates will require better
biological data of contamination effects on niigratory birds.

IV. Valuing Scenic River Beauly along the Wisconsin River, Wisconsin, USA
(Boyle and Bishop, 1988).

'T'he value of scenic beauty along the lower Wisconsin River was estimated using CVM.
Picture boards were vsed to convey information. The picture boards displayed two
columns of photographs of actual scenes along the river. One column portrayed
"existing aesthetic landscapes”, while the other column portrayed "comparable scenes
that contain items that detract ftom scenic beauty". The photographs selected for the
picture boards were the result of two years of survey work to learn what lower
Wisconsin River users considered beauiilul and what they thought detracted from the
landscape. Respondonts were presented with a hypothetical scenario asking them to
imagine that the lower Wisconsin River is being managed for scenic beauty.
Respondents were asked if they would purchasc a ycarly pcrmﬂ to use the river, and
told that the funds raised would be used to maintaln scenic beauty.

Data collection involved personal interviews conducted with canoeists and boaters as
they completed trips. The estimaled mcan WTP valucs for scenic river beauty, for a
final sample of 356 observations, ranged from $18.88 to $29.82, depending on the
question format.

V. Valuing Wetlands; Wetland Preservation in Kentucky, USA {Whitehead and
Blemquist, 1991).

"

Estimates were made of the WP for prescrving a weilund in western Kentucky, USA.
A focus group and pretest were employed to test the use of ¢olor photographs to
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cenvey information, and to learn the range of values for the final survey instrument.
The final survey was mailed to a random sample of Kentucky residents, resulting in
215 usable observations for a response rate of 31 percent.

The survey described functions and benefits of wetlands including waterfow] habitat,
alternate uses of wellands, the current availability of wetlands in Kentucky, and the
potential mining of weilands for coal. Respondents werce then introduced to a specific
wetland area and poteniial "Wetlund Prescrvation Fund” (WPF), Using the TITJ
approach, respondenis were asked 1f' they would approve or rcject a proposal to
purchase the described wetland using the WPF at the cost of $X for each household.

Median WTP cstimnates ranged from $5 to $17, depending on the information previded.
Additional information abeut substitute goods lowered WTP, while information about
complements raised WTP in this cxperiment.

VI.  Oil Spill Impacts: Exxon Valdez Oil Spill Damages Study, Alaska, USA
{Carson, ef af., 1992)

Carson, ef al, 1992 estimated the lost "passive use" {non-use) vahie due to the 1989
Exxon Valdez oil spill. Fxtensive use was made of focus groups, pretesting and pilot
studies. The final survey instrument was adminisiered in person to a random sample
of households throughout the US "lower 48", Intcrviews wiith 1,043 respondents were
complcted for a 75 percent response rate. Elaborate use was made of maps, figures,
and other visual aids. This is likely the most costly CVM study done to date.

The survey instrument described the path of the nearly 11 million gallons of crude oil
spilled, imjuries to wildlifc and shorelines, and the general fime to recovery.
Participants were told that a similar spill could be expected to occur within the next ten
vears, unless a spccial safcty program is put in place. The special program would
involve use of two specially designed ships to escort oil tankers through Prince William
Sound to avoid another large spill like the Exxon Valdez. If such a spill were to occur,
special crews and equipment on the escort vessels would be used to prevent the spill
from spreading bevond the tankcr.

The payment vehicle was a one-time special charge added to their federal taxes. The
TILI relerendum approach was used, with respondents given three alternatives: they
gould "vote" for or against the program or they could indicate "not sure”. A follow-up
question asked respondents who said "yes" ("no") to the initial amount offerad whather
they would pay more (less). Four versions of the survey were administered by
professional survey research firm using trained interviewers, with the only difference
among surveys being the dollar amounts used in the WTP question.
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The median household WTP for the spill prevention plan was $31. Thiz amounts to
$2.8 billion dollars when aggregated across the entire United States. Carson, ef al.,
1992 belicve this to be a conservative or low estimate of damages,

Methodology: Contingent Ranking

This approach is gencrally similar to techniques often uséd in marketing to design the
attributes of products of appeal to consumers. Individuals are asked to compare and
rank ajternate outcomes in order of their preference. For example, respondents could
be asked to compare and rank altcrnate programs to improve the quality of a Bay that
have different oulcomes in terms of envircnmental effects and the costs respondents
would bear to carry out the programs. Individuals are presumed to rank altematives
in the order of the utilily they would receive from each outcome. A ranking of these

altematives allows onc to infer the tradeoffs among the allributes. Paired compansnns
is a gpecial case of CR where only 1wo alternatives are considered.

Respondents could be asked to rank many alternatives; and considerable detail could
be used to deseribe the outcomes of each alternative.  Howcver, the greater the
number of altematives considered, and the more detail that has to be absorbed, the
more difficult it is for rcspondents to answer qucqtmns meaningfully (Mazzotta and
Opaluch, 1994},

R also has considerabte flexibility and can be used in many sitmations. Another
advantagc Is that it aveids asking individuals to give a monetary value for a proposed
change, and instead, asks them to make tradeolls among outcomes and therefore to
balance alternate oulcomes,

| Example Applicaiions of the Contingent Ranking Method

L. Evaluating Public Preferences for Siting Noxious Land Use Facilities: Landfills
in Rhode Island, 1TJSA (Opaluch, ef al., 1991}

A survey was designed to find out public preferences about the potential social and
envirenmenta! impacts and costs of potential solid wastc landfill sites. Respondents
were asked to choose between two hypothelical landfill sitcs described in terms of
various attributes. These attributes included: on-site extent of wetlands, woodlands, and
farmland, the quality of underlying groundwater, wildlife habitat, number of houses in
the vicinity, presence of schools in the surrounding community, and annual costs
associated with each site location,

After extensive focus groups and pretesting, the final survey instrument was
administered in-person to 1,151 people, of which 1,045 provided usable information.
Each survey contained 11 paired comparisons, resulting in a data set of 11,327 usable
observations.
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The survey data allowed rescarchers io infer the relative importance that residents place
on various, potential attribute impacts rclated to landfill sifing. Results suggest that
residents place the highest value on preventing adverse surface water and groundwater
impacts. Avoiding detrimental wildlife impacts alse ranked highly, Fammland was
rated higher than marshland among respondents. As for land use activity around
potential landfill sites, school location was rated as the highest consideration, followed
by farmland, then parkland, And when selecting a landfill site, residents preferred

highway access 1o local road use, and sparsely populated areas over densely populated
arcas

Results from the siting survey suggest positive WTP values for resource pralection.
For example, results suggest that residents are WTP $481 per year in higher taxes or
trash disposal fees to scleet a landfill site with low groundwaler quality while
preserving a high groundwater quality site, $134 per year to select a site with normal
wildlife habitat over a site with unique wildlife habitat.

1L, Valuing Improvements in Water Quality: The Monongahela River, Pennsylvania,
USA (Smith and Desvouges, 1986},

A CR experiment was used to estimate WTP for different leveis of water guality
improvement in the Monongahela River. Respondents were presented with four
altcrnate water quality levels and the annual payments associated with achieving these
levels, They were asked to rank these based on their present and possible future usc of
the River., Waler quality was described in terms of the types of recreational use
possible at different quality levels, These ranged frem “"no recreation possible” to
"boating, fishing, and swimming possible". The payment vehicle was a constant annual
increase in taxes and prices.

Of the 301 survey respondenis, 213 provided usable information. The CR models were
used to estimate option prices associated with incremental changes in water quality.
‘The benefit estimates for a water quality change from boatablc 1o fishable ranged from
$35.80 t0 $85.51, depending on the mode! selected and the payment {evel. For a water
quality change from boatahle to swimmable, benefit estimates ranged from $64.44 to
$149.,96, depending, again, on model selection and payment level.

TH. Ewvalunation of Natural Resource and Environmental Restoration Alternatives
{Mazzotta, Opaluch, and Grigalunas (1994)).

A methodology based on the paired-comparisons appreach is described for
compensating for loss of natural resources, e.g., weilands, duc to environmental
incidents. Respondents would be asked to compare sets of resources that would
provide equal satisfaction fo those lost. Among the sets of resources that provide equal
satisfaction, the least-cost option would be selected, If it 1s not too costly n relation
to the value of benelits to be received. This "resource compensalion” approach differs
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from CVM in that it avoids directly asking respondenis (o place a mounelary value on
nalural rcsources and the environment, and instead encourages consideration of
tradeoffs among attributes, something which respendents might find easicr to do, A
major potential advantage is that this approach encourages a cost-cffcctive way for
restoring resources while leaving the public no worse off,

Methodplogy: Contingent Activity

| Introduction

Contingent Activity involves asking respondents how their behavior would change in
response to a proposed change in one or more atiributes of an activity. For example,
those who engage in wildlife viewing might be asked how many more trips they might
make to a site, if the cost of the activity was to change, or if the site of interest was
made morc accessible, or more attractive to use. (Given responses fo this type of
question, and given information abeut incremental travel costs and the value of time,
a revealed preference method can be used to cstimate the value of the change.

The appeal of CA is its flexibility: il can be used to address many issncs where
changes in the attributes and/er costs of an activity or site are being considered. In
addition, il may be easier to answer a CA question about behavioral change than to
answer & C¥YM question concerning WTP for a change in an cnvironmental resource.
This can be an important advantage if an issue is controversial or if people are unable
to, or object to, placing a dollar value on the envitonment (Opaluch and Grigalunas,
1993; Opaluch, 1993}, The CA approach has been uscd, for cxample, 1o estimate the
effects on marinc recreational activity in response 10 a hypothetical clean-up of csimary
scdiments contaminated with a hazardous substance and the cffects on recreational
fishing of a reduction in travel costs.

The general methodology is similat to that described for CVM or CR in that u survey
instrument must be developed, administercd to a sample, and then gencralized to the
televant population. However, depending upon the issue, it may not be necessary to
provide as much information in a CA study as in a CVM or CR study. For example,
if active users of a particular beach are asked how much more they would visit the
same beach if the costs were X % lower or higher, it may not be necessary to provide
an elaborate scenario, On the other hand, congiderable information would have to be
given if the researcher is asking users of a given site how often they would use a new,
substantively different site, or if extensive changes in the attributes of the existing site
ar¢ being considered.

| Example Applications of the Contingent Activity Method

I. Estimates of Hunting, Fishing and Non-Consumptive (Viewing, Photographing
and Feeding) Use Values for Wildlife in the USA {Hay, 1988a, b).
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Data from the National Outdoor Recreation Survey were used to cstimate the consumer
surplus per trip for several outdoor recreaiion activities. This Survey {s administered
every 5 years in each of the 50 USA states by the US Fish and Wildlifc Service of the
US Department of the Interior. The Survey has iwo parts. One focusses on hunting
and fishing, and one addresses non-consumptive uses, such as observing, photographing
and feeding wildlife. As part of each survey, dala are gathered which allow for an
assessment of economic value using the CA method.

For each outdoor recreational activity, a sample of individuals was asked, first, how
many trips they took in 1985 and how much they spent on a typical trip. In principle
this gives one point on the individual's (Marshallian) demand curve. Then, they were
asked how many irips they would have made, had the cost per trnp been higher,
assuming that the cost of eother kinds of recreational activity remained the same.
Pariicipants were asked to consider costs 2, 3, and 4 fimes, respectively, higher than
the amouni they spent on a Lypical trip. Hence, these questions were intended to move
the respondents up their respective demand curves, Finally, they were asked the most
they would pay per trip before they would not make even one trip {i.c., the maximum
WP - comparable to an open ended question).

Given the initial point on the individual’s demand curve and the choke price, it is -
possible to estimale the Consumer Surplus per trip. This calculation was done for each
individual, assuming a linear demand function. Then, the results for individuvals within
a state were used to estimale a slate-wide average. The consumer surplus per day,
across all states, ranged from $USY per t:rlp for recrcational fishing to $US58 for big
game hunting,

Ii. Recreational T,0sses Due {0 Contaminated Marine Scdiments in New Bedford

Harbor, Massachusetts, USA (McConnell, ne datc - summarized in Freeman,
1687).

Estimates were made of monetary damages to saltwater sports activity in New Bedford
Harbor, Massachusetts, TUSA, due to contamination of bottom scdiments with
polychlorinated biphenols (PCBs), a substance believed to cause cancer in animals. To
do ihis, McConnell estimated the decrease in demand due to the contamination.
Separate estimates were made for beach usc and for recreational fishing, nsing the
results of a telephone survey of a random sample of 5435 area residents. For beach use,
| respondents were asked about their recent nse ol public beaches in the area and their
% planned visits for the coming seasen. Then, they were asked how many times would
they visit the beaches concermned, if all the PCBs had been cleaned up at the beginning
of the year. :

This survey revealed that among those aware of the pollution, up to twice as many
would have visited the beaches, if the PCBs had been cleancd up. The median number
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of visits per household would have been increased by from 50 % to 80 % with
cleanup.

Using information on travel costs and socio-economic data, demand fimctions were
estimated for the beach areas studied. Separate demand functions for each area were
estimated for the existing situation (with contamination) and the "after” sitmation (all
contamination assumed to be cleaned up). " The area between these two ordinary
demand curves is the Marshallian consumer surplus, taken to approximate the damages
due to the contamination (or, alternatively, the benefits due to cleaning up the
pollution). The present value of the damage estimate (projected to 2085) was estitnated
to be $8.3 to $11.4 million dollars in 1985.

For recrcational sporls fishing, MecConnell used the telephone survey data to estimate
the increase in the number of trips to the closed area which would oceur, if the PCBs
were cleancd up.  In the absence of cleanup, it was assumed that all trips were
diveried from the closed area to oiher, more distant substitute fishing sites. The
estimatc of damages is measured as the increase in the cost per trip incurred due to the
additional travel cost and time to travel Lo the more distant, substitute site. The present
valuc of these damages (projected to 2085) at a dizscount rate of 3 % was $3.1 million
dollars in 19835,

[I.  Comparison of Observed and Contingent Activity Estimates for Recrcational
Fishing in Nevada, USA {Englin and Camcron, 1993).

The authors sought 1o compare actual behavior with contingent behavior, using data
from a mail survey of recreational anglers. OF 10,000 anglers surveyed by mail, 2,002
responded.

Participants were asked (1) about their acival total trips to engage in recreational
fishing and how they were allocated among different sites, and (2) abont demographics.
They also were asked (3) how many trips the tespondent would take if the cost was
higher by (a) 25 percent, (b) 50 percent, or {¢) 100 pcreent. Answers to questions (2)-
(c} allowed the researchers 10 estimate the number of frips each respondent would make
under the three price scenarios.

The authors concluded that the estimaics of consumer surplus using CA may be 50
percent higher than the obscrved data estimates. Limitations in the research design are
noted, and suggestions are given [or improving this line of rescarch to enhance
comparisons between CA and observed estimates.
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IV. Estimation of General Demand Function for Sportfishing for Salmon in Maine,
USA (Maharaj, 1995).

The author, in work in progress, estimates a general demand function which could be
used to manage a sport fishery 5o as o provide the hest set of conditions which wouyld
yicld the highest value to the angler. Results of this study also can be used to transfer
benefits from one context or location to anether context or location.

The study focused on quantifying the economic value (aggrepate consumer surphis) of
a sport fishery for Atlantic salmon, Salme s¢lar, in New England (USA), From
preliminary interviews with Atlantic salmon anglers, il was apparent that this value was
dependent on the characteristics of the sport fishing experience, Catch rate, sizg of fish,
location, mode of fishing, congestion, fish type (whether stocked or wild), driving time,
and price were all found to be important in determining angler preferences for sites and
their choice behavior, Thus demand medels were specified to include a range of these
characteristics of the sportfishing expericnce.

A survey was administercd, in person, to Atlantic salmon anglers in Maine.
Hypothetical sportfishing scenarios were obtained by combining sport (ishing attributes
using an orthogonal design method. Valuation information was collected through
contingent behavior questions, Specifically, anglers were piven a descriplion of a
hypoihetical spertfishing site and asked to indicate first, the likelihcod of visiting the
gite and then, how ofien they would go in a given season. Answers obtained are used
to eslimate a gencral demand function.

34. ISSUES

The National Oceanic and Atmospheric Administration (NOAA) of the ULS.
Department of Commerce is developing regulations that will establish procedures to
assess the damages (o publicly controlled natural resourees caused by oil gpills.
Responsible parties are held liable for restoralion costs and all temporary or permanent
damages, which have been defined to include nonnsec ("passive use") values, Due to
the coniroversy surrounding use of CVM, NOAA established a "Blue Ribbon" Panel
of expert ecenomists t0 exarmine lhe use of CVM to estimate noa-use value. The
Panel focused on several potential problems with CVM. These were: (1) the
hypothetical nature of WTP, which they concluded leads to cxaggerated responses as
compared to aclual WP, (2} the potential inconsistency of CVM responses with the
theory of rational choice, (3) failure of respondents to consider budget constraints or
substitutes, (4} lack of full understanding of the survey by respondents; (5} the concern
that responses to CVM guestions may refllecl the "warm glow" from donating to worthy
causes and not the economie value of the specific environmental commeodity of inferest,
and {6) lack of sensitivity of WTP responses to changes in the scale or intensity of the
commodity {the "embedding" problem).



‘The NOAA Panel recommended stringent guidelines for CVM studies to attempt to
avoid the problems noted above. These recommendations include: (1) extensive
pretesting of survey insiruments, including a meaningful scoping test to assess the
presence of embedding, {2} probability sampling of atfected populations and in-person
interviews by professional interviewers, (3) a high response rate (suggested =70
percent), (4) carcful pretesting for various potential biases, {5) a referendum TILI
valuation guestion vsing a willingness-to-pay format, (6) a conservative set of
assumptions when carrying out CVM studics, {7} pointed reminders to respondents to
consider their budget constraint and the availability of substitute goods, (8) a protocol
for reporting of results, (9) an accuratc deseription of the program or policy being
"offercd”, (10} a "No-answer" option in the referendum question, and (11) follow-up
questions to help understand YES/NO responses and to test how well respondents
understood the survey.

Other issnes related to CVM estimates of nonusc valoe have been mentioned in the
literature. One issue is the potential inability of rcspondents to provide meaningful
responses when they are anfamiliar with the good{s) of inleresi or lack prior decision-
making cxperience. Another issue involves the potential biasing effect of symbolic
responscs and responses which reflect non-economic motivations, such as a WTP 1o do
one’s fair sharc to help fix an environmental problem that was caused by man. Should
thege issues arise in a CV study, survey rcaponses would not reflect the economic value
of the specific goed(s) of interest, thus calling inlo question the validity of that
particular study, and of resulting value estimales. Fer cxample, Schkade and Payne
(1994) used a verbal-protocol approach in which respondents were asked to explain
aloud their reasoning while answering survey qucstions. They concluded that
respondents to their CVM study exhibited reasoning similar to that associated with
donations to charities and pood causes rather than decision-making that is consistent
with economic reasoning, i.e., involving tradecffs consistent with an underlying
Hicksian framcwork. :

Finally, in cases where individuals respond to the controversial nature of the issue, or
hold vaguc and exaggerated views of the issue, the validity of the study is called into
question. For example, aticmpts to use CVM to assess damages resulting from oil
spills may be severely compromised because the publie: (1) views oil spills as highly
controversial events, and (2) has exaggerated perceptions of the adverse impacts of
spills (Grigalunas and Opahuch, 1993).

Careful survey design, adminisiration, and data analysis, following the NOAA Panel
recommendaiions, may avoid some of the problems noted above., Also, further
research will undoubtedly lead to additional improvements in CVM. However, until
many of these issues are resolved and a consensus is reached, the use of CVM to
estimate nonuse value remainsg controversial.
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It should be noted that Contingent Activity (CA) responses may also sulfer
"hypothetical bias" effccts. For example, respondents to the Englin and Cameron
(1993} study were found to oversiate by 50% their increase in recreational fishing due
to lower costs. Conlingent Ranking {CR) can also be problematic, for example, if
individuals have difficulty answering CR questions when many alternatives or aftributes
must be considered, As noled, there have been far fewer applications of CA and CR
than of CVM, and much additional research is called for to cxplore the strengths and
weaknesses of these alternatives.
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Appendix A

Contingent Valuation

Assume that the goal is 1o attempt to measute an individual’s (total) value of a well-
defined environmental improvement from @ to Q° where Q is a vector of marine-

related cnvironmental and natural resources or activities, like recreational. fishing;
swimming and diving; wildlife viewing opportunities, etc. The person has income Y.

The elicitation methods degcribed in the text can be summarized as follows;

Open ended: What is the most you would be willing to pay for the improvement?

(Q"Y-WTP) = U(Q,Y)

Closed ended: Would you pay $X for the improvement?

Ifyes:  U{Q,Y-$X) = U{Q,Y)
Ifoo:  UWQ,Y$X) SUQY)

Bidding game: Would you pay $X for the improvement?

If yes: Would you pay $X + A ?

If ycs: Would you pay $X + 2 A?
Repeat until answer is "no".

11 no: Would you pay $X - A ?

If no: Would you pay $X - 2 A?
Repeat until answer is "yes"

Discrete and contimions: Would you be WTP §X7 What is the most yon would be

wTP?

Payment Card. What is the most }fdu would bc willing to pay for the improvement?

Don't know_ '

$0_ $10_ $20  $30_ $40
$1_ $11_ $21_ $31_ $41_
$3_ $15_ $25 $35 B45
$7_ $17_ $27_ $37_ $47_

$8_ $18_ $28_ $38_ $48



Contingent Choice:
1. Contingent Ranking:
Rank a group of well-defined alternatives environmental and natural resources:
i ABC..where A. B and C are vectors of environmental and natoral resopree
_ | attributes

U(A) > UB) > U(C} ...

2. Paired Comparisons:
Choose ong of two options A or B

U(A) = T(B)

103
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6. PRODUCTIVITY APPROACH

6.1 INTRODUCTION

. Natural assets are valued by humans in part because they arc productive resources that

provide a flow of services over time. [nh many cases consumers do nol use a resource
directly, but instead the resource provides various services that contribute to other
goods that are consumed and that provide benefits 1o society.

The productivity approach 1o resource valnation is hased on ihis notion, whereby a
natural resource is viewed as an input into the production of final goods that are valued
by socicty, and the productive capacity of the natural resource is valued in terms of ity
gontribution to production of final goods.' For example, wetlands provide habitat and
other ecological services that contribute to fish and wildlife populations, which arc in
turn valued by society, Thus, this aspect of wellands can be valued by estimating a

monetary valug on this increment in fish and wildlife populations.

The productivity approach first links the natural rescurce to the final goods that are
produced by the resource. This is analogous to specifying a production technology for
the fnal good, where the natural rescurce plays the role of an input into production.
The increment in valuc of the linal goods that are produced due to the presence of the
natural resource then provides an estimate of the value of that aspect of the resource.

The general steps involved with the ] ]
Pollution MNscharge

productivity approach, applied in the .
context of an environmental incident, Exposure of Natural Resources
such as an oil or hazardous substance w, :

1 Injury to Bxposed Resources

spill, are illustrated in Figure ~

Ultimately, we want to link the incident
te the consequences for people. To do
this, it is necessary to esfablish links
between the incident, injury to natural
resources, the resulting loss in services
to people, and finally to damages to
people measured in menetary terms.

Change in Services to Resource U

'Y

Changee in Usar Behawvior (e.g.

“w,
Changes in Fabee of Services to People

Figure 1;Linkages Between Environmental
Damages and Losses to Paople

Note that we want to allow for
behavioral response due to the effects

: In some cages the resource may provide other values, in addition to services to final .
goods. For example, 3 salt marsh may provide direct aesthetic values, and conceivably
even nonuse values, in addition te productive ecological services to commercial and
recteational fisheries. In these cases, the productivity approach could be useful for
valuing a component of salt marsh values, but a full assessment would need to
consider these additional values.



) of an incident. For example, fishermen might move (o substilute fishing grounds it
el ] an incident harms the productivity of a section of coastal walers, or beach users may
visit an allernative site if their first-choice site is polluted with oil or with other wastes.

The productivity approach can be usefil when the final product is relatively easy to
value and adequate information is available Lo measure the services provided by the
natural resource, but consumcrs are not fully aware of the services provided by the

o resource. In the wetlands example, it may be very difficult for people to value

wetlands directly, through, say, contingent valuatien, since they are not certain how
much an acre of weilands contributes to geods that they value, like fish populations.
However, data may be available to estimate the contribution of wetlands to fish caich,
and it is rclatively easy (o value changes in catch.

S This methed has been applied to a wide varieiv of resources, including coastal
- wetlands {U.S. Dept of Interior, 1985) and forests (Bowes and Krufilla, 1989}, as well
as to nepgative impacts of environmental degradation duc to sedimentation impacts on
i coral (Hodgson and Dixon, 1992), herbicide impacts on estuarine systems (Kahn and
= Kemp, 1983), waler polhution (Freeman, 1982), oil spills {Grigalunas. Opaloch, Reed
and French, 1989), and air pollution (Adams Hamilton and McCarl, 1984),

6.2 CONCEPTUAL BASIS

The produclivity approach views natural rcsources as an input into the production of
goods that are utilized by society, This aspect of the resource is valued by measuring
the increment in value of the final good that is produced by the resonrce. Thus, the
first stage in the productivity approach i8 to ideniify the service [lows from the
! resource, then to quantify the linkages between the natural resource and the production
o of final goods that are consumed by society.

- . Consider the ¢ase of a coastal wetland that provides nursery habitat for marine fish,
and suppose for simplicity that this is the only service provided by these wetlands. In
this casc wetland acreage enlets into the productivity of the {ishery, whick can be

: expressed as: s
. ' %
o (1) X = FW,D) = X, + B,W + Bl + BE° %

where X is the stock of fish in equilibrium, W is the total acreage of wetlands*‘h“

available, E is the level of effort applied to fishing, and F{- ) is a production fimetion ™
that relates the equilibrium stock of fish to the Jevel of wetlands available to f:nhance
the fish stock, and level of fishing effort.
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Suppase for simplicity that the level of fishing effort is fixed, independent of catch
rates’. The value derived from an increment in wetlands through their function as a
nursery for this commercial fishery can be calculated by taking the difference between
the value of catch with the base level of wetlands, W, and the value of catch with the
augmented {evel of wetlands, W+AW,  Suppose that calch is determined by:

IT=qXE

where H is harvest or catch, q is g catchability coefficient that relates catch rates to the
size of the fish stock for a given level of effort, X is the stock of fish and E is the
level of fishing effort. The anmuai productive value of wetlands in equilibrium for this
particular Gshery in equilibrivm is: :

PH -PH

where H' is equilibrium catch with the enhanced level of wetlands and H is the [evel
of catch with the tnitial or unenhanced level of wetlands.’ This can be expressed as:

PqX'E-PqX'E=PqEX' - X"
Using Equation (1)

PAE[F(E,W+AW) - F(E,W)| = PE[ X, + B(W+AW) + BE + BT
Ko+ AW +BE+BEY = PGERAW.

Thus, the contribution of wetlands to the value of catch is equal to the price of fish
times the change in catch that results due to wetlands availability. By observing catch
rates for different levels effort and wetlands we can potentially estimate the
contribution to the value of the fishery obtained from an increment in wetlands, Below
we will present some case studies that demonsiraie how this can be estimated
empirically.

6.3 CASE STUDIES

This section describes four case studies which apply the productivity approach to
valuing natural rcsources. FEach case study uses different means to implement the
productivily approach. The first case study applies statistical methods to relate acreage

: For example, the level of fishing effort in a lobster fishery mighi he independent of
catch if thers is a binding constraint on the allowable number of lobster traps.

If the change in catch is large, the increase in wetlands could affect the fish prices.
In this case the value of the change in catch raics is P'H'-P’H". The remainder of the
analysis follows.
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of coastal wetlands to catch of blue crab, using a method similar to that described
ahove. The second case study uses expert judpement regarding production relations
and available valuation studies {benefit transfer) to cstimate wetlands values. The third
case study uses a simulation approach to estimate losses in naniral resource productivity
due to oil spills. Case study 4 uses a statistical analysis to cstimate the impacts of
sedimentation on coral reef fish diversity and abundance in the context of assessing
conflicts ameng multiple resource uses of a coastal area.

Case Study I Coastal Wetlands and the Production of Blue Crab

In the first cage study, Lynne, Conroy and Prochaska (1981) use the productivity
approach 1o value coastal wellands as un input to the production of blue crab in
Flotida. Below we briefly sketch the approach empleved by Lynne, ef @/, Readers
interested in the details are relerred 10 the original paper.

Blue crab in the Florida Gulf Coeast move onshore and along the coast, and spawn near
marsh and estuarinc areas, Lynne, ef ¢/ quantify losses in socially valusd good by
establishing a statistical relationship between acres of coasial wetlands and caich of
blue crab. . They use a stock-adjustment model, where the stock of blue crab in some
vear depends upon the stock in the previous year, caich over the previous vear, and
production of new crab since the previous year. 'Thus, catch in some particular year
will depend upon catch in the previous year, the level of fishing effort in the current
year, and marsh acreage, which is a determinant of crab production.

In order to estimate the model, Lynne, et a/. collected data on blue ¢rab catch and
effort for the years 1952 - 1974 and they collected data on marsh acreage from aerial
photos. They emploved regression analysis to estimate 2 model of the form:

C, =B, + B)In (M, JE, + BIn(M,
L]Et2 + .ﬁsci et €y

Table 1|  Regression Results from Lynne, et
where C, represents catch at time t, 3, al {1981) '

through f3; are estimated parameters, M,
.1 15 the acreage of marsh in county 1 in

the previous year, E, is the level of | . iohe l;a;uml}aazr -Stat

fishing effort, measured in terms of the

number of traps laid, and ¢, is an | Intercept . -6594. -1.43

random error term, assumed to be IntM, ) E, 48.2 2.03

distributed normally with mean zero. In(M,, ) E2 -0.4R -1.69
C, 0.440 2.17

This regression resulted in parameter

2 =
. ! in Tebk: 1. The key R=0.78 | DW = 2.05

are significant at about the 90% level. | gample Sixe =22
Also, the cguation shows rcasonable




cxplanatory power, with an R? of .78. Using these estimated parameters, the estimated
marginal vaue of an acre of marsh translates to a capitalized value of ahout $3 per acre
in 1975 dollars {gbout $7.62 expressed in 1993 dellars). The low value estimate is
attributed by Lynne, ¢f of,, in part, to low profits in the blue crab fishery due to the
common property aspect of the resource.  Annual profit to the blue crab fishery is
estimated by Lynne, o/ af. to be on the order of S300 thousand. Also, it must be kept
in mind that this represents the value of only one service provided by wetlands, as a
spawning habitat for blue crah. Inclusion of other services of course would increase
the value per acre.

Case Study 2: Value of Coastal Wetlands

The second case study applics the productivity approach to value coastal wetlands using
expert judgement to provide a perspeclive on Lhe value of serviecs lost due to erosion
of coastal wetlands from oftshore oil development throughout the United States,
Renefit estimates from avaifablc stadies are used to place a monetary value on lost
services. This work was donc as part of a large policy analysis effort by the Mineral
Management Service (MMS) of the US Department of the Interior (1987)

Within the context of this study, it is not possible to identify specific wetlands areas
that would be lost, given that this study is done on a broad naticnal basis, using large
planning areas, prior to development of specific oil and gas leasing plans. Thus, this
study attempted to use available studies of wetlands values to place a peneral
perspective on the order of magnitude of lost wetlands valnes, rather than calculaic
values of any particular set of weflands. :

The wetland services that were valued include flood control, wildlife habitat,
contributions to conmmercial and recreational fisheries, and open space. To assess the
contribution of wetlands to commercial and recreational fisheries, thcy assume 1hat
coastal wetlands are critical habitat for all species of marine fish, and that a 1%6 loss
in wetlands would result in a 1% loss in both commercial and recreational catch. This
is equivalent to assuming that the production relationship described above is of unitary
elasticity. Using available estimates of current wetlands acreage and MMS estimates
of potential wetlands losses due to offshore development, they calculate the percentage
loss wetlands for each region of the couniry.

Government estimates of commercial and recreational fishing are used to estimate lost
catch. Losses in commercial catch arc valned using market prices, and an available
study of the value of change in catch rates (Norton ef af., 1983) is used to estimate the
value of lest recreational catch.

Next aesthetic and flood control benefits per acre of wetlands are estimated using an
available study (Gupta and Foster, 1875). Gupta and Foster estimate per acre annual
values of aesthetics and flood control to be an average of $270 and $80, respectively,
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in 1972 dollars. The value of wetlands
for wildlife habitat is estimatcd using
the pricc for which lands were
purchased by state wildlife agencies
within the specific OCS region. Thesec
values range from $50 to $2,000 per
acre. Mid-points of the rangc of
expenditures are used for the estimated
value wildlife value for each OCS
region. The estimated wvalues of
wetlands for each OCS region are
presented in Table 2.

Case Study 3: O and Hazardous
Substance Spill Damages

The Natural Resource Damage
Assessmenlt Model (NRIDAM) was
developed. for the US Department of
Interior to measure liability for natural
resourc: damages from spills of oil and
hazardous  substances under the
Comprchensive Environmental
Response, Compensation and Liability
Act (CERCLA) (Grigalunas, et ai,
i988). An updated version of the
maodel has been proposed [or measuring
lighility from oil spills under the (il
Pollution Act of 1990 {OPA)., Under
CERCLA and OPA responsible parties
arc liable for damages to natural
resources from spills of ol and
hazardous substances. Lt is recognized
that in many cases the costs of a spill-
specific natural resourcc damage

OCS Region YValue per Acre
North Atlantic $28.454

Mid Atlantic $15,059

South Atlantic $12.826

Strait of Fla $12,468
Fastern Gulf of F12,110
Mexico

Central Gulf $13,847
Western Gulf $14,270
Southern $24.610
Caltfornia

Central California | $20,898
Northern $58,280
California

Washington & £26,381
Cregon

Adaska* $11,610-%11,852

Table Z: Estimated Value of Wetland Lor
Each (OCS Region

Alaska was separated into 10
planning areas, with values within the
indicated rangc.

o= assessment could easily cxceed the damages that resnlt from the spill. For example,
the 1985 ARCO Anchorage oil spill was estimated to have caused $32 thousand in
damages, hut the damage assessment effort cost over a quarter of a million dollars.
Hence, there is a need to develop simplified methods for assessing damages from
relatively small spills, in addition to developing protocols for incident-specific methods
for assessing damages from major incidents.

The NRDAM model measures loss in productivity dne to oil spills by simulating the
loss of socially valued resources and their recovery over time. The model simulates

10



the spreading of a substance in the envitonment, hiota exposcd to  the substance,
subsequent injury 1o natural resources, recovery of resources over Lime, lost services
to sociely (for cxample, lost fish catch or beach use) and translates these lost services
into a dollar measure of damages.

The modei is made up of threc integraled components: the physical fates, biological
effeets and economic damages submodels (Figure 2)'. The user inputs into the model
information describing the incident, such as the substance and amount spilled,  the
spill location, water depth, wind speed, the amount cleaned up, ete. Given this
information, the physical fates submodel rotrieves characteristics of the substance from
the chemical data base, such as the solubility, specific gravily., etc. Using this
information on the substance and on conditions of the environment where the spill
occurrcd, the physical fales submode]l simulates the dispersion and decay of the
substance (hrough the environment over lime. The output of the physical lates
submodel is a time scries of concentrations of the substance in the sediments and 1n the
water column, and the size of the surface slick, if appropriate. This information is then
passed to the biclogical effects submodel.

The biolopica? efiects submodel contains a database on average concentrations of biota
of varicus specics groups like sca hirds, anadromous fish, ctc, in different seasons and
© environment tvpes (e.g., 4 sandy bottomed estuary inthe

Northeastern United Slates). Given the output of the - -
physical fates submodel and the data on the presence of
biota, the biological effects model calculates the number
of biota of dilferent species groups that are exposed to
the substance. Timg of exposure 15 linked with the
toxicity of the substance from the chemical data basc,
using standard dose-response relationships, to determine
mortality due to the spill. The model also uses a simple
model to defermine losses in biota which occur through
the food web.

The output of the biological model is the reduction in
populations of various spevies due to the spill and their
recovery over Lime. This information is passed on to
the economic damages submodel. [n addition, the user
specifies thc length and duration of public beach
closure, if any. The economic damages submodet
determines monetary losses duc to reduced services in
commercial and recreational fishing, bird watching and
recreational beach use. Values from the lilerature -

i Note that Figure 2 is an application of the general framework set out in Figure 1,
presented in the introduction to this chapter.
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(benefit ransfer) are then used to place a value on these {ost services. The output of
the economic damages submodel is the actual damage claim that is presented to the
responsible party.

Case Study 3. Sedimentation Damage to Coral Reefs and Fisheries

Hoedgson and Dixon {1992} evaluated altemative development plans for Bacuit Bay in
the southwest Philippines where lwe indusiries, tourism and fisheries, arc in

conipetition with a third, the imber indusiry. Bacuil Bay is a rolatively remote, very

attractive area which supports artisanal and commercial fisheries as well as tourism
operations focussing on scuba diving. The high quality of the water, extensive coral
reef formations, and an abundance of recf fish make this a very attractive destination
for scuba diving.

Construction of roads and skid trails to support timber operations along the Bay’s
drainage basin have created serious sedimentation problems and reduced coral cover
and the diversity and abundance of recf fish species.  Sedimentation from logging is
exacerhated hy the topography of the area which is characterized by steep slopes which
pose an erosion hazard, Coral grows slowly, and loss of living coral cover would
likely take mary years to replace. Hence, logging could impose significant, long-term
external cosls on fishing and tourism.

Regression analysis was used te estimate the dependency of fish abundance and
diversity on living coral reef. Briefly stated, this analysis established: (1) that every
additional 400 tons/km?® of annual sediment deposition in the Bay decreased coral cover
by 1 percent; (2} that one coral species was lost {(extinet) in the Bay per 100 ton/km®
annual sediment deposifion; and (3) that lor each ! percent annual dccrﬂasc n coral
covcer, fish biomass deereased by 2.43 percent.

The above estimated productivity rclationships were used 1o exarmnine two policy
options: (1) continuation of logging versus (2) hanning of logging. For each of these
two aptions, total revenues for fishing, tourism and logging were cstimated over a ten-
year peried, using a variety of assumptions conceming the growth in tourism and
fishing and sediment loading from logging. Hodgsan and Dixon found that the present
value of total revenues (using a 1¢ percent discount rate) for the three activities was
four times larger with the policy banning logging versns the policy of continuing
logging ($25.5 v. $6.3 million in 1986 US dollars).

6.4 SUMMARY

The productivity appreach estimates the value of a natural resource by linking the
resource to services provided by the resource, then plucing a monelary value ol the
sorvices.  Thus, the approach proceeds as follows. First, services provided by the
natural resource are enummerzled and quantified to the cxtent possible. Next each
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service js valued, either by carrving out a valuation study or by using value estimatcs
from available studies. In many cases it is difficult to quantify services precisely or -
to cstimate the value of the services precisely. However, in numerous cases reasonablc
orders of magnitude can be specificd, or a range of values can be indicated using
reascnable upper and lower bounds. For many policy issues, these sorts of bounds can
shed light on the desirability of actions, and are the best that can be achieved given
limitations in our scientific understanding of scrvice flows provided by resources,
andfor in valuing those service flows,

In many cases, the proeductivity approach may be usetul for quantifying only a subset
of the values provided by a resource. Resources may have other values, including
nonuse values, that are not included in a particular analysis. In these cases, it is
important to rocognize that some values are excluded in the analysis, and those values
need to be considered in other ways, including qualitatively.
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7. OTHER APPROACHES
71 INTRODUCTION

This Chapter briefly presents two alternative approaches for valuing coastal
resources not traded on markets: averting behavior and bencfits fransfer.

7.2 AVERTING BEHAVIOR MODELS

This method estimates bencfits using information on behavior by individuals
undertaken to avert injury, The method assumes that individuals carry out
avoidance behavior to escape the expected disutility of exposure (o pollution. For
example, people may incur costs or take actions to avoid the disutility from illness
due to drinking unclean water or breathing poelluted air. Conceptually, the averting
behavior model can be used to estirnate a lower bound on benefits from
environmenta! improvements, but practical impediments described below limit its
application (Courant & Porter, 1981 and Bartik, 198%),

Averting behavior takes many forms. Individuals may avoid cxperiencing disutility
by avoiding contact with the polluted medium, (hrough subsiitutien, such as buying
boitled water in the casc of unsate drinking water, Or, peoplc may relocate fo
avoid exposure to adverse focal condilions. The individual may also come in contact
with the pollutcd medinm and avert the disutility through remecdial measures. This
might involve taking medicine lo relieve symptoms aggravated by pollution, or by
increased cleaning or painting of property to decrease losses from air pellulants,
The level of averting hehavior is expecied lo increasc for higher levels of perceived
risk.

The averting bchavior model can be used to cstimate the value of an environmenial
amenity such as water qualily improvernents. ‘This assumes that the willingness to
pay (WTP) for the environmental amenity can be divided into an amenity
component which reflects (he increased utility derived from the quality
improvement itself, and a health-related component which reflects the reduction in
disutility resulting fom ilness (Freeman, 1994). If the amenity component is
relatively small, the WTP for improvements In amenily quality are the cxpenditures
made to avert the illness that would occur in the absence of the environmental
improvement. Under ideal modelling conditions, an individual’s expenditures on
symptom-specific medicine taken to relieve the pollution-caused symptom would
indicate that person’s minimum WTP to prevent the level of pollution that causes
the illness.

However, several [actors limit the usetulness of the averting-behavior model for
resource valuation. Perhaps the most significant problem is the cccurrence of joint
preducis. In order for averting expenditurcs to indicate a lower bound of WP for
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an environmental improvement, the individual must gain no other utility from the
improvement. In the case of joint products, the individual gains utility from the
reduction in illness and from an associated product of the averfing expenditure. An
often-used example is the case of the air conditioner. The individual reduces illngss
by filtering the air, bul also enjoys the utility of a cool room on a hot day. In ihig
case, the averting behavior mode! vields no information on the relative size of the
health and amenity components of utility (¥reeman 1994). Although the amenity
benefits may be assumed to be relatively small, this remains an empirical question.

Another factor complicating the application of the averiing behavior model involves
the lack of variation in the costs of averting behavior. Ideally, the costs of averting
behavior would vary with the reduction in injury or perecived risk of injury. This
variation would ailow the optimal levels of cost and amount of azverting behavior fo
be found. However, in actual applications the costs of averting behavior may not
vary much. Consider the extreme case of a polluted drinking water well. The only
averting behavior available to the individual in this casc is to builld a new well,

+ 'The cost of averting behavior in this case does not vary with the level of protection.

There is no indication that the cost of the well, discounted as required, i3 indicative
of the WTP for an improvement in water quality because it has not been cstablished
that the cest of the well is the minimum the individual would pay for the same
improvement in water quality. The individual may have been satisficd with a level
of water quality below that provided by the well. However, in this casc there exists
no mechanism for the individual to obtain the preferred level of lower water quality
at a lower cost.

7.3  BENEFIT TRANSFER

Benefit transter occurs when resource values, such as consumer surplus per trip or
per day, from an existing study {the szudy site) are applied 10 another site (the
policy séte) (Brookshire and Neill, 1992). Benefit transfer can be very uscful when
the benefits due to a policy affecting environmental amenities need 1o be estimated,
but an criginal study of benelits is not feasible due to limited budgets ot time
constraints. ‘[he benefit transfer process may include information from one or
numerous study sites to obtain an c¢stimate of values at the policy site, as is
explained below.

As an example of a situation that requires benefit transfer, consider a municipality
that is deciding where to place a solid waste facility. One potential location offers
positive attributcs such as proximity to major roads and low cost of acquisition, but:
runoff and seepage is expected to affect commercial and recreational shellfishing
and beach usc. There has never been an economic study of the value of shellfishing
or beach use in the area, and the municipal budgct docs not allew for an original
valuation study. In this case, benefit transfer may supply useful estimates of
resource values for the policy site. This assumes the rescarcher can find appropriate
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studies of recreational shellfishing and can identify the site-specific attributes of
both the study and policy sites that will alfect the reliability of transforred values.

As indicated above, benefit transfer may be applied when an original benefit study
of the policy site i3 not practical. However, benefil transfer is not applicable if the
level ol aceuracy of the transfer is not appropriaie 1o the circumstances. In large
parl, the level of accuracy required depends wpon the costs of being wrong.
Yarious policy settings require different levels of accuracy for resource valuation.
The highesl level of valuation accuracy is required for natural resource damage
assessments petlormed under liability proceedings in which the responsible party
musl pay a spedified level of damages. A lower level of accuracy may well be
acceptable in a preliminary policy analysis used to obtain a firsi-cut review of
benefits and costs, where valuation information will be considered subjectively
along with many other laclors, or where valuation information is used to rank
projects. Benefil transler may be very uselul for small proposed projects, which
would not justify the ¢osts of an original study.

It is not uncommon to find that different policy contexts require different levels of
accuracy. For example, g hierarchy of accuracy requirements iz institutionalized in
the United States where criminal proceedings require that findings satisfy the
accuracy criteria of "beyond a reasonable doubt”. Civil proceedings requirc "a
preponderance of cvidence”, or in the case of rebuttable presumption as awarded
trustees in natural resource damage asscssmenis, " preponderance of evidence to
the contrary”; and government agency decisions which must meet the criteria of
being neither "arbitrary or capricious” {Opaluch and Mazzotla, 1992). Although
applications of benefit transfer purposely sacrifice accuracy lor expediency, there is
a point at which it is better fo admit that reliable values for the resources in

“question do nol exist rather than utilize study values that are incompatible with the

policy site.

Despite the potential for misuse and the occasional misguided notion that "some
value is better than none", benefit transfer is regularly vsed in policy analysis. LThe
actual transfer of benefits may take place by transferring point estimates, that is by
simply setting the resource value at the policy site equal to the resource value
estimated for a study site, or cqual to an average of study site values. However, this
practice is generally discouraged because it ignores known dilferences between the
study and policy sites that would affect valuc cstimates (Grigalunas, et af., 1993).

Another approach to transferring benefits is to transfer the lunction that estimated
values for the study site to the policy site and input as much policy site information
as available into the transferred function. Althovgh transferring the whole function
is generally preferred to simply transferring a point estimate, there remains
considerable potential [or gross maceuracy, nol the least of which is the assumption
that the study-site function holds for the policy site as well.
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A third approach to benefit transfer is known as meta-analysis (Smith and Kaom,
1990; Walsh, ef af., 1992). This consists of incorporating informatien from
mimerous previous studies to estimate a finction thal explains resonree value
estimates across studies as a function of the attributes of the rcsource(s) in those
studies. (iven mcasures of the similar attributes of the policy site, it might be
possible to use the meta analysis results to estimate a value for the policy site.
Ideally, a researcher could take meta-analysis one step further by pooling the
ariginal data utilized in the original studies to generate a function that cstimates
policy sitc values. Unfortunately, there are many obstacles to this type of pooled
data analysis. For example, the estimated functions and paramcters of cxisting
studic’s may be available, it eften the underlying data are not available.

Many benefit transfer models have been developed in the United States far the
purposc of expediting the resource valuation process. These models are used in
policy analysis and natural rescurce damage assessment. In nalvral resource damage
assessments, these medels are used for estimating damages for relatively small cascs
whin the cost of performing an original smdy cannet be justified. The naiural
resource damage assessment model, described in Chapter 6, is an example of how

* bencfit-transfer-has heen uscd to estimate damages as a simplified approach for
-relatively minor pollution incidents. In policy analysis, benefit transfer models

oficn are used to provide input into benefit-cost analysis. The low cost and speed
of petforming benefit transfer provide important advantages over performing an
original study when the project in question and the resource impacts are relatively
small.

Any benefit transfer study, regardless of its application, 1s subject to three criteria
that directly impact the study’s reliability. The first criterion concerns the guality of
the value estimates of the study sile, that is, how well does the original study
estimate the true value of the resource. The second criterion is the level of
similarity or dissimilarity between the resources at the study and policy sites. In our
shellfishing example, one can imagine that the abundance, quality, and size of the
shellfish may differ between the study and pelicy sites. Buf, there may be other
significant differences between the sites as well, such as congeslion, access, scenic
attributes, and availability of substitutes that affect the value of recreational
shellfishing at the site. The third criteria concerns the differences between the
preferences, behavior, and sociceconomic profile of those sampled at the study site
and the populalion al the policy site. For example, if individuals at the study site
had access to only one type of shellfish, but individuals at the policy site have
access to 4 variely shellfish types, it may be that individuals at the policy site have
a lower value for the common shellfish near the propused solid waste tacility due to
the availability of substitutes.

Failure to address adequately any of the these eriteria can cause severe problems
for the reliability of the benefit transler study. If the underlying studies are of poor
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quality, then transferring those values to the policy site only compounds the errors
of the original work. It is also important to note that standards of quality for
valuation studies change over time so that a statc-of-the-art study dane ten years
apo may not meet acceptance standards today. Significant differences between sites,
or betwcen the resources being valued, reduccs the reliability of the benefit transfer
study. The larger the differences berween resources or activities, the less reasonable
it is to expect individuals to hold the same values for them. Similarly, the larger the
dificrences between the characteristics of the human populations in question, the
less likely it is that they have the same iastes and preferences that yield simiiar
resource values. :

The Lhree reliability criteria categorize the cffects of error factors that contribute fo
the reliability or unreliability of the benefit transfer. Somc of the crror factors can
be identified, such as measurable differences in resovrce quality, some can be
identificd and controlled for in the estimation process, such as differcnces in income
or education, and some errar factors will remain unknown. In cases where the
benefit transfer consists of simply applyving a point estimate from the study sitc to
the policy site, no attempt is made at even identifying potential error factors. By
transfemring the value function from the study site, the researcher attempts to control
some ol the error [actors by utilizing some policy site data with the study site
function. However, in this case there is no systematic way to judge how well the
parameler eslimates of the study site function approximate relationships at the
policy sitc. Meta-analysis and data pooling can further control for the impacts of
some identifiable error factors, but these approaches are often not feasible and do
not systematically address unidentified error factors. Further research is needed in
this area to identify error factors and explicitly model the way data is adjusted to
control for their effects (Cameron, 1992).

The application of benefit transfer offers the important advantages of low cost and
limeliness, but many conditions restrict its use. First and foremost is the frequent
lack of appropriate studies te transfer benefits from. The transler of point estimaies
is often not appropriate, but reliable bencfit transfer may require more information
than is available in the published study. The missing information may include raw
data, survey questions, variahle definitions, etc. Recently, more aftention has been
ziven to designing benefit studies in to make information more available for benefit
transfer. Another restriction on benefit transfer is the lack of biological or physical
seience information needed to makce the link between a policy action such as
reducing effluent into a body of water and the change in services provided by the
hody of water that affects resource values. For cxample, if recreational fishing,
valuation studies provide changes in benefits resulting from changes in catch rates,
the link must be made betwecn the proposed reduction in efflucnt, increased fish
populations, and increased catch rates. There is, overall, a lack of scientific
baseline studies from which resource value changes can be determined.
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A major concern for benelit transler applicalions in developing countries is thal
most resource valuation studies have taken place in the United States and Europe.
Relatively few resource valualion studies are availuble for developing countries (see
teferences at end of Chapters 3-6). There are many concerns about the application
o[ benelil transler of resource values estimaled in a developed country to a
developing country. Apart from the reliability criteria applicable to any bencfit
iransfer, cultural differences may make cross-cultural benelt transfers untenahle.
Low income levels in some countrics may make the concepl of WTP an unreliable
indicator of benefits. Similarly, the transfer of elasticiiies [rom high income to low
income countries may not be justified.
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8.  POLICY INSTRUMENTS
81  INTRODUCTION

Coastal area management problems reflect, among other things, pervasive market
failure as oxternalities and public goods and a Iack of secure property rights. For
cxample, in our hypothetical casc study sketched in Chapter 1, agricultural
runoff, seworage [rom a growing population, and poor forestry practices threaten
water quality. A loss of habilat, nursery areas and storm protection for coastal
structures may result from loss of mangroves or coastal weitlands. The visual
appeal of some arcas of the watershed is ai risk due to unattractive housing and
coramercial development and accumulation of debris zlong beaches and coastal
areas. These external effects of coaslal srea devclopment, gingly and
collectively, pose threats of losscs to fishermen, to owners and operators of
tourism-related businesses, and to coastal residents and visitors.

Environmental Policy [nstruments (Pls) are the mechanisms used to attempt to
correcl market failures, such as those mentioned above. Ils generally encompass
Regulalory Instruments (RIs) or Economic Instruments (Els). RIs typically seck
to achieve environmental objectives by imposing direct restrictions on activities.
Examples inciude zoning fand or nearshore waters [or particular uses, limiting
permissible waste discharges, or cstablishing acceptable practices for agriculture
or forestry. Els, on the other hand, are incentive-based approaches that usc
decentralized, market-type mechanisms to guide activity toward desirable ends.
Examples of Els include user fees, taxes and subsidies, liability, and tradeable
permits.

In practice, use of Rls and Els is not an either-or proposition and they ofien are
used in combination. Tor example, Rls mav preseribe ex-grte limits on the
dischurge of a substancc from a business; hut the oporator may be assessed under
FIs ex-post, for damages or compelled to pay a fine or penalty if the discharge
limit is exceeded. Thercfore, RIs and Els can be complementary (Kolstad. Ulen.
and Johnson, 1990%. Brown and Johnson (1984) identified the advaniages of a
RI/El-mixed schemes in a study of the German system of water quality
regulalions. They cite the ability to adjust regnlations over time and the polential
[or decentralized contral as advantages of a mixed systcm.

Pls correel markel distoriions by inlernalizing the external costs of development
activily so that individuals and businesses face the full costs of their operations,
that is, the private costs of production plus environmental costs, As deseribed in
Chapter 2, if external costs are not considered, the price of goods iz artificially
low, too much of the pood is produced, and those who bear the environmental
¢0sts in effect subsidize those who use 1he products of environmentally-damaging
activities,
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Important criteria for selection of Pls include economic efficicney and cost-
cffectiveness. Efficicncy refers to the relationship between the benefits and costs
of carrying out a PI. Cost-effectiveness takes benefits as a given and addresses
whether a PI achieves an cnvironmental objective at least ¢osi, or obtains the
highest fevel of an environmental good for a given cost. Efficiency and cost-
cffectiveness clearly arc important concerns when considering PIs for coastal area
management.  This is ecspecially true for developing countries where
environmental projects must compete with other beneficial public projocts for
severely limited resources.

Other important factors in selecting FIs include transactions and information costs
and distributional effects. Transactions and information costs encompass all of
the costs necessary to design, carry out, monftor, and enforce PIs. These costs
can be substantial. Distributional effects refer 1o how the gains and losses from
adoption of PIs are divided between affected individuals and groups. Policies
proposed for coaslal areas, e.g., zoning and limils on waste discharges, can
impose substantial costs of, and create large gains for, different parties. The
resulting interplay among interest groups and government agencies over who gets
the benefits and pays the costs often determines how - and even whether - a
policy will be adopted and then implemented (QECD, 1994; Zeckhauser, 1985;
Downing, 1981; Opatuch and Kashmanian, 1985; scc also, Olsen, 1989; Coello,
raofio-T.eroux, and Robadue, no date).

The iransaction costs and distributional effects of Pls are of special concern in
coastal area management since the market failure which drives the demand for
policy usually occurs within a multi-jurisdictional system of governmenis.
Transaction costs often are important, for example, when trying lo develop policy
approaches for controlling agricultural runoff, sewerage discharges, or pollution
discharges from industral sources. These releases into the environment typically
originate in a multitude of upland watershed communities. Eventually they enter
an estuary, and reduce the productivity of the estuary and by ihat the many
services 1l provides to people 1n many other communities. Negotiating and
implementing approaches for addressing such problems among many independent
povernment units in the watershed can be costly, given the many interests
invelved. Turther, the costs and benefits frem iniroduction of PIs often will be
distributed unequally, which raises important distabutional issues.

In summary, many coaslal areas face similar kinds of management issues; but
each area will have a unique instinttional setting, policy objcetives, and financial,
political, and perhaps other constraints. Further, many Pls might, in principle,
be applied, each in various ways; and cach may have different consequences with
respect Lo important criteria, incloding not only economic efficiency and cost-
effecliveness but also transactions and information costs and distriburional effects.
Hence, in praclice many (radeoffs must he made, and no simple checklist can be



..... R U i S L. L T A T T (RSP SIS A SR

us¢d to choose the "best" PI without reference to the circumstances relevant to
each issue and coastal area.

3.2 PURPOSE, SCOPE, AND ORGANIZATION

This Chapter reviews some policy instruments potentially useful for coastal area
management. We do not indicate which of the Pls reviewed might be "bcst"
suited for particular coastal management issues. This is because, as noted, the
choice of PIs will depend upon the circumstances of particular areas. Instead, we
adopt a pragmatic approach in which we confine oursclves to reviewing the
principal characteristics and the potential strengths and weaknesses of major Pls.

We focus on PIs generally devised and carried out by governments and ignore
voluntary negotiations among affected parlies. In individual cases negotiations
may be possible when the number of parties is small s0 that the transaction costs
of negotiating are low, However, most important coastal area management
prablems, for example, water quality issues, involve numercus sources and
vichms, These problems do not lend themselves to negotiations as in Coase
(1960).

Our review draws upon the available literature, and we atlempt to capture some
the major issues identified in theory and in practice. Given the gencric approach
ef this Document, the treatment is necessarily general. Readers interested ina
more exicnsive treatment of particular topics can consult publications included
in the list of references.

Our alm is to explore the range of insiruments and their application. First, we
define the two broad categories of policy instruments, R1s and Els, diseuss the
basic rationale behind their application, and comment upon the way thcy affcct
behavior, Then we provide an overview of major policy instrmments,
highlighting their strong and weak points. We alse provide examples of their
use, after which we review some practicyl conditions thal influence the
effectiveness of Pls. The discussion concludes with some brief case studics
illustrating how PIs have becn used, or propesed [ur use, in practice.

8.3 POLICY INSTRUMENTS: INTRODUCTION
Regudatory Tnstruments

Rls are the most common PIs used in environmental policy. As noted earlier,
Rls are designed to affect directly the bchavior of firms or houscholds by
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dictating what is allowable and what is not (OECD, 1989). Rls designed to

ccontrol pollution include discharge permils, discharge level standards, and

technology standards. Other types of RIs are designed Lo control the use of land,
coastal waters and other resources and include zoning requiremenis, Heensing,
and protection of species and resources,

The political appcal of Rls is, in part, due to the direcl nature of regulatory
eontrol that allows policy makers to be (or appear) decisive and effective. The
political feasibility of RIs targeted at industry discharges may alse be enhanced
when full implementation is delayed lowering the level of short-run costs to
censtituents {Zeckhauser, 1985). Another factor is that the distribution effects of
RIs may often not be as easily discemed compared to the distribution offects of
economic instruments, such as charges. ‘Thus, RIs may meel less political
resistance (Bohm and Russell, 1985). The environmental agency may also prefer
RIs ithat give the agency lexibility in the timing of implementalion and direct
control over specific characteristics of the regulation. '

The effectiveness of Rls in reducing discharges from pollution sources depends
upon the influence the rcgulation has on the motivation of the owners and
operators,  Those owners and operators concerned only with maximizing their
economic returns will balance the cost savings they can expect from not
complying with regulations against the costs they will face if their operations are
monitored and found in violation (Hartford, 1978 and Russell, 1988). Therefore,
pollution source owners ar operators will congsider the costs of complying, the
prabability of being monitored, the probability of heing penalized, if found to be
in violation, and the size of the penalty for failing to comply.

In practice, monitoring often is limited and, ofien, self-monitoring is used, and
the polluter is expected to rcport violations (Russell, 1990). There is also
uncertainty in the size of the penalty, which can be reduced or suspended once

. assessed (LPA, 1992), 1t follows that in censidering the use of Rls, the

environmenlal objective may be difficult to achieve when there are high costs of
compliance, imperfect monitoring, and when penalties for violations are low or
unccrtain, However, motivations other than profit maximization, such as a sense
of responsibility, also may bc important {Wasserman, 1993). In the United
States, for example, nearly one thousand companies have agrecd voluntarily to
reduce air pollution emissions of high priority toxins by 347 million pounds (US
(740, 1993}, This sugpests that there are many polential motivations for
compliance, in addition to ceconomic incentives. For example, one analysis of
voluntary programs in the US found that larpe firms with high pollution volume
listed in widely available public information documents were more likely to
engage in voluntary reductions. The implication is that these firms are sensitive
to their public image and consumer responsc to pollutien information (Arora and
(Cason, 1994).
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Repulations protecting species and olher special resoutces are based on national
laws and international treatics which, for example, prohibil the consumptive vse
of endangered species, the destruction of wetlands or coral formations, or the
killing of migratory birds. For ¢xample, endangered species legislation in many,
countrics prohibils the taking, trading, or even possession of members of
endangered species. In No. Amcrica, the Migratory Bird Ircaty Act protects
marine birds from hunting or other cauvses of mortality, and many nations have
laws and subscribe to conventions restricting or prohibiting the killing of marine
S mammals. Many couniries also restrict the destruction of coral, wetlands, and
B other natural habitats.

Economic Instruments

Els attempt to create market-type incentives for aveiding pollution incidents and
discharges by using individuals’ private Interests 1o promote public purposes
(Schulze, 1975). However, a common objective of Tls also is to raise revenues
for pollution prevention, for cleanup, for operation of public facilities, and for
restoration (Anderson, et al., 1977, Grigalunas and Opaluch, 1988; OCCD, 1989,
and US GAQ, 1993). Fls designed to atTect prices directly are effluent, product,
and user charges or taxes, subsidies, and refund-dcposit syslems. FEls designed
to creale a markel that promotes pollution reduclion at least cost are {radeable
permit systems. Els, such as systems of transicrable devclopment rights, can
pramole habilat preservation and desirable land use alternatives. Els that transter
society’s risks to the polluter are liability rules and performance bonds.

Growing interest in Els stems, in part, from the concern that Ris impose
unnecessarily high costs, which hinder efficiency and compctitiveness. The appeal
of Els is their anticipated cfficiency and cost effectivencss, the incentive they
provide for lechnical innovation, and their potential for revenne gencration.

The effectiveness of Els stems from the financial incenlives they impart to the

firm by forcing firms to intemnalize costs (the Polluter Pays Principle). Lacking

environmental regulaiions, profit-maximizing firms will not consider the
: damages caused by ils actions. Unregulated firms will produce poods, and
) pollation, until the revenue [fom the tast unit of the good produced is equivalent
to the private costs ol producing that unit. Under a regulatory scheme that nscs
Els, the ¢osts that the [irm considers include private costs plus the social costs
S of its pollution oulput. The perfectly operating El thus fransfers the costs of
i ‘bearing the pollution imjury from sociely to the firm thai generates it. In this
way, Els create an incentive lor the [irm either to reduce the level of pollution
or its effects. Tn practice, the true social costs of pollution may be hard to know,
and the Ll may or may not fully transfer the social costs of pollution to the firin.
However, the general effects of the incentive mechanism remain the same when



firms are assessed for their discharpes, and the firm will want to reduce pollution-

if the gains from roducing discharges exceed the cost of doing so.
8.4 OVERVYIEW OF MAJOR POLICY INSTRUMENTS
Regulatory fnstruments

Examples of RIs available are given in Table 8.1. The characteristics, strenaths

and weaknesszes of these and other R1g are deseribed in the sections which follow,.

B Discharge Standards

Discharge Siandards define the allowable discharge levels of a point source of air
emissions or effluent. For example, the Uniled Siales Environmental Protection
Agency ("EPA™) has identificd 126 priorily toxic chemicals and has sct national
effluent guidelines concerning water qualily stundurds for categories of industries.
The EPA also designs the

num:arical criteria for WALET | raple 8.1 Regulatory Instruments: Examplcs
quality standards expressed as
chemical concentration levels Discharge Standards
that are administered at the Nameric discharge limits
state Jevel {GﬁD, ]qg]) The Technology Standards
sirongest argument for using Effluent pre-treatment requirements
standards oceurs when there is Best available cantrol technology
a threshold beyond which requirements
discharpes are wvery hannﬁll Zoning
and the source of the discharge Land use restrictions
is readily identifiable, for Density requircments
emr.nple, a point source such Pormits and Licenscs
as industrial plant discharge Set authorized releases & activities
Hpe.

Criminal Sanctions
Generally, discharge standards Tmprisoament

- e

are not a cost-effective  way
of achieving society’s envirommental objective. For onc thing, all firms must
achieve the same discharge levels, though the marginal cost of abatement may
differ substantially among firms. Therefore, potential gains from trade are not
exploited. Further, the cosls (o the agency of defining, revising, and monitoring
discharge standards decrease their effectiveness. Evidence of the difficolly of
implementation is indicated by the fact that in 1991, only 24 out of 50 states in
the US could set up fully the numeric critena for discharges as outlined by the
EPA. Lack of resources al the state level was a significant rcason for the
limited application (GAQ, 1961). II this is true in wealthy countries, like the
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~ 1.8, the feasibility of effectively implementing discharge standards is likely to
be especially problematic in developing countries.

W Tcchnology Standards

Technology standards dictate the type of abatement or production technology to
be used by the firm or trealment facility. Regulations can require fitms to use the
best available technology (BAT), which might invelve new, polentially high-cost
approaches, or the somewhat relaxed reguirement of the best practicable
technology (BPT). Technology standards may also be indircctly applied as with
Maximum Achievable Conlrol Technology {(MACT) standards, which are
discharge standards based on the best demonstrated control technoelogies. It is ajso
possible to design flexibility into technology standards. For example, the US
LEPA’s Coastal Nenpoint Pollution control Program requires local authorities to
chonse among various technical solutions to nenpoint source problems. As an
illustration, the EPA  recommends and gives guidance for the application of
storm water and effluent ranoff control technologies for five types of animal
feedlot operations, The methods of control include various technical specifications
for diversions, qettlemeat basins, retention ponds, and effluent disposal (TFPA,
1593},

The possible advantages of technology standards are low transaction costs (for
some costs) and certainty of the level of discharges. Low transaction cosls stem
[rom the avoided information costs among firms, il a technological standard is
set by a government agency. Further, monitoring costs may be lower if use of
the approved technology is regarded as in compliance. However, the technology
mandated by the agency likely will not be the -efficient choice for all firms
(Bohm and Russell, 1985). Similarly, monitoring costs may not be reduced and
discharge levels may nol be certain, il the abatement equipment is bypassed or
not fully operable. In short, even the presence of the appropriate technology
does not ensure that firms will reduce discharges or that the outcome will be
efficient or cost-cfIcelive. :

BZoning

Zoning attempts to protect specified arcas from a variety of human activities and
is used often in coastal area management. Commonly used zening praciices
include a prohibition on locating heavy industry, minimum lot size for residential
development, or outright prohibition of development, e.g., on unstable barrier
beaches or in designated preservation areas,  Other examples include
establishment of special management areas and sanctuarics to protect unique
shoreline or marine arcas; or in a related vein, state or nalional parks may be set
aside and reserved for limited public uses. Through the putright restriction of the
categories or scale of activitics, government may reduce the threat of externalities

TR



due to unattractive development, habitat destruction, or other adversc ccosystem
effects caused by harmful discharges or activities, for example.

Zoning can be effective in protecting coastal area resources, by that maintaining
the environmental benefits that these resources provide to people. Howevcr,
zoning also can have substantial costs. Perhaps the largest of these is the
oppormmnify cost or foregone benefits when land developmeni is precluded
(Parsons, 1991). Other costs arise if the diversion of development activity from
coastal areas to other, substitute locations causes adverse environmental effects
at the substitute locations,

The cfficiency of zoning regulations depends upen the benefit from Iimiting
development as ¢compared to the costs asseciated with these actions. These
benefits depend vpon the attributes of the area or the productivity of the nalural
envircnment, For example, some of the benefits of increasing minimum
allowablc lot sizes show up in higher property values, which can be caplured by
hedonic analyses, as described in Chapter 4. The costs of zoning, as noted, are
compriscd of opportunity costs and possible ¢nvironmental externalitics al siles
to which precluded coastal area development is diverted.

Another application of zoning for environmental goals is to group polluting firms
together in & specificd area so that wastes can be treated by & comunon treatment
facility. Grouping firms in an industrialized zone may reduce the waste treatment
costs to the individual firm, if scale economies exist for waste treatment For
example, Opaluch and Kashmanian (1985) found that the Rhode Island jewelry
industry, located along Narragansett Bay, could realize considerable cost savings
‘through centralized waste treatment, even when the ¢osts of hauling wastes from
the plants to the centralized [acility were included.

BWPcrmits and Licenses

Permits and licenses arc a standard  component of regulatory control and are
often used with other forms of regulatory and economic instruments. Permits and
liccnscs arc administrative mechanisms that authorize discharges, land use,
resourcc use, etc. which allow government to monitor and 1o some extent
control, activity. They arc gencrally granted for a limited period, and must be
rencwed. Permits and licenses can be withdrawn for noncompliance and ¢an be
an effective part of enforcement. Permit and license fees are also sources of
TCYVENUCE.

For example, the US EPA’s title V permit program is a major element of the
agency’s recent efforts to control air pollution from stationary sources. Each
source must obtain an operating permit that will list all the air quality
tequirements for that source. The availability and certainty of this information
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should simplify and speed up enforcement (US GAO, 1994).

Permits and licenses also are used to allocate scarce wildlile experiences. For
example, a permit may be required for hunting or fishing, which might limit the
number of fish or game birds that can be harvested. Or, permits or licenses
might limit the number of individuals who can camp or us¢ natural environments
at a given time.

BCriminal Sanctions

Criminal sanctions pose the threat of imprisenment, community service, financial
penalties, or other restrictions on individuals found guilty of breaking
environmental laws. Criminal sanctions influence the individuals behavior, even
when the individual 1s acting in the corporation’s behalll The effectiveness of
criminal sanctions is largely dependent on the level of enforcement. In the United
States, criminal enforcement is the fastest growing componcnt of the EPA’s
enforcement effort (EPA, 1993)

Criminal sanctions may be expensive to carry out and the outcome is uncertain.
Their political appeal stems from the classification of infractions of some
environmental laws as criminal behavior, giving the appearance of high
governmental priority for environmental objectives. However, knowlcdge about
the relative effcctiveness of this set of instruments is limited (see, however,
Segerson and Tictenberg, 1992; and Cohen, 1993).

Econamic fnstruments

Many Els are availablc and may be useful for addressing particular coastal area
problems (Table 8.3). Bcelow we describe important festures of these Els,
including strengths and weaknesses.

MDischarge Fees or Charges

Discharge [bes or charges are costs imposed on the firm for the discharge of
poilutants, Te the extent these charges approximate marginal damages atiributable
to the release, they inlernalize the externality and foree the discharger to account
for the ¢osts of using scarce enviromrnental resources.  However, in practice
these charges may nol be based on actual emissions, which can be costly to
monitor. Ingtead, they may be based on some proxy measurement such as hours
of operation, energy consumplion, or may even be imposcd as a flat fee that does
not reflect the actual level of discharges at all (OECD, 1989)



Discharge fees and charpes are the most widely used Els in both the number of
conntries that use them and the range of applications. They have most often been
set at a rate too low to induce a financial incentive for pollution reduction.
Instead, fees and charges raise revenue for the subsidization of abaternent costs
ot funding of common treatment facilities. However, they also reduce pollition
through the financial incentive provided when the charges are set high enough,

such as in the Netherlands system of effluent Lh&ll‘gi.—:b (Hahr, 1985). Pulenl,lal
difficulties with discharge

fees and charges have hecen
noted by Brown and
Johnson (1984), particularly
the strong political
opposition to effluent fees

Table 8.2 Economic Instruments: Examples

Discharge Fees or Charges
Fee per unit of discharge
Produet Charges

when they were initiated in

-Germany. Another potential

preblem is that they may
cause the firm - to shift
pollution output from one
environmental medium Lo
another (US GAQ,1993).

WProduct Charges

Product charges or taxes are
levied on the markelable
product of the production
progess or on  1Bputs,
Progluct charges are oflen
used when the product itself
is the source of pollution
atd there is no common
discharge point, or when

. pollution is <ue to a specific

Fee on undesirable material
Uscr ¥ees

Volume charges on water use

Access fecs
Subsidies

Grants & tax allowances
Tradeable Permits

Point source / point source

Foint source / non-point source
Transferable Develop't Rights

Land trusts
Deposit & Refund Systems

Beverage & pesticide containers
Performance Bonds

Prepay’t of landscape rchabilitation
Fines & Penalties

Remediation & restoration costs
Liability

Damages & restoration

input of the production process. The product charge is generally a surtax at the
consumer level since the harm to the environment Is caused by the consumption
or perbaps the disposal of (he product. Common ¢xamples of product charges are
[ees on pesticides, [ertilizers, and non-rechargeable batteries (OLCD, 198%)

The financial incentive created by a product charge is based on the relative prices
of substitute gnods. 1L the product chatge sufficiently raiscs its relative price,
consumption of the undesirable product sheuld decrease. Of course, wilh
inelastic demand for a product, a product charge would be unlikely to be
effective in reducing consumption or use.
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Similar to the application of discharge fees and charges, product charges are
generally used to raise revenuves and are not set high cnough to influence behavior
(OECD, 1989). A notable exception occurred in Austa. A small fax on
pesticides und fertilizers had the unintentional result of decreasing their use by
30 percent over a two-year period (IIS GAO, 1993). A major concern in the
application of product charges is that producers might shift to more economical
but equally hazardous subsiitute inputs or use uurt:gulatcd inputs or processes
(Macauley, Bowes, and Palmer, 1992),

W)scr Charges

User chargges can take the form of entry fees, waste-water fees, development fees,
or fees for hunting and fishing. Entry fees are a practical way to fund operation
and maintenance of recrealional sites. If set high encugh, entry fees also reduce
the quantity demanded and may help avoid congestion at heavily used sites. On
the other hand, residenls may view user fees as unfair, unless residents are
assessed lower fees than visitors. Waste-water charges primarily are used to pay
for the costs of sewerage ireatment facilities, However, these charges may
discourage seme water use, if the cost is tied to the volume of water used.

Other variations of user fees includc development fecs.  For example,
comnunities may levy a fee on developers to help defray the costs of
adminisiering permits and perhaps mitigating some undesirablc consequences of
development. Licenses and their associaled fees for huniing and fishing provide
funding for government agency activity for these resources and restrict catch or
use,

lSuhsidies

The use of subsidies as an EI for environmental protection is common practice
although the tunding sources are varied. In France, subsidies generally transfer
the revenucs raised by discharge fees or product charges o support & desirable
activity, such as pollution abatement or waste treatment. In cther countirics, such
as the United States, Germany, and Sweden, subsidies for construction of new
waste treatment facilitics or abatement research have come from gencral revenues
and are not tied to charges (Opschoor and Vos in OFRCD, 1989). In the United
States, the cleanup of hazardous wastes is partially subsidized and partially
funded through revenues from taxes on petroleum, chemical feedstocks, and a
corporate environmental tax {Probst and Portney, 1992).

Subsidics can also take the form of farifl reductions. For example, in the
Philippines half ol the taritf on pollution ¢ontrol equipment iz waived. In the
former Yugoslavia, pollution control equipment was exempt from custem duties
{Bernstein, 1993). »



[lowever, in seme situations, subsidies unrelated to pollution control may have
adverse environmental consequences. Mahar (1989) cites subsidized farm credits
and mvestment tax credits as significant causes of the dolorestation of Brazil's
Amazon Region_ It is not uncommon for price distortions resulting from input
subsidics to hinder achievemnent of environmental objeciives. For example,
subsidies for fertilizer use {n Korea, on pesticide use in Indonesia, and on energy
consumption in Taiwan encourage their use (Bernstein, 1993). Similarly,
subsidies for sewerage trcatment facilitics encovrage large, capital-intensive
systems, while reducing incentives for water conservation.

Subsidies also may involve using diffcrentials i property taxes te encourage
socially desirable land uses. For example, some countries assess lower taxes on
land used for agricultural purposes rather than tax the land valued for its most
profitable use, which might be as commercial or residential property. Use of a
tax diffcrential encourages the prescrvation of open space and a rural way of life,
However, it likely is of limited effectiveness wherc pressures for development are
substantial duc to the high opportunity cost of agricultural land preservation.

On the other hand, the removal of cnvirenmentally detrimental subsidies can have
beneficial effects on the environment. For example, Kramer and Shabman (1993)
found that policy reforms, which denied program bencfits to farmers growing
. crops on lands drained after a certain date, and phased out government-supplied
technicul assistance for draining weilands, helped to slow the cnvironmentally
detrimental conversion of bottomland hardwood wetlands o agricultural vses in
the Mississippl Delta (USA) region.

WTradesble Permits

Tradeable permils are a relatively new type of El and have not vet been widely
used, with most examples occurring in the United States (Opschoor and Vos in
OECD, 1989), Under a tradeable permit system, the agency decides the total
discharge level for a particular polintant in a certain geographic area. Individual
discharge permits are distributed Lo the pollution sources in the area. The sum of
discharges allowed by these permits is set 1o the agency’s environmental
objective. The initial distributien of permits 1s an imporlant issue. Permits may
be distributed free to pofluters, hased on historical discharge levels, or auctioned,
by that translermng potential gains to the government. Once distribuled, permits
can be bought and scld, which tends to equalize the marginal cost of poilution
abatement across all participants.

A well-functioning tradeable-permits system promotes cost effectiveness in that
the environmental ohjective, i.e., the aggregute level of discharges sel by (he
agency - is achieved at the lowest cost. This result occurs because firms with
high abaterment costs will want (0 have higher discharge levels and will purchase
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discharge permits from firms with lower abatement costs. The aggregate costs of
achieving the environmental objective are minimized when all firms facc the
same marginal cost of abatemenl, and are free to choose the type of abatement
cquipment and their discharge level. The level of discharges across firms will
vary according to the trading of permits in the market.

Trading can also take place within a single firm. Ne#ting occurs when a new
pollution scurce at an existing facilify uses discharge permits saved by reducing
emissions at another source within the ame facility. Offeets occur when a new
poilution source at a new facility produces less pollution than allowed by the
discharge permits saved by retiring an existing source. Offsets allow for new
sources outside existing facilities to replace existing sources, provided there is a
net loss in discharges. Offsets may also involve trading among different firms.
Bubbles allow the firm to aggregate the discharge permits of all the existing
sources at a single facility and distribute discharges among those sources as it
wants, provided the total allowable discharge level ftor the facility i3 not
exceeded. Bonking allows firms to save emission reductions beyond current
discharge levels for future use,

In practice tradeable permit systems have led to substantial cost savings, but have
not achieved maximum potential savings. Most of the trading has been internal,
zo the full cost savings resulting from industry-wide minimum abatement costs
have not bcen realized. External trading has been hampered by regulatory
instruments that coexist with the tradeable permit system (Hahn, 1889). On the
other hand, the administering agencies have incurred the costs of providing the
institutional setting that promotes active trading (Opschoor and Vos in OECD,
1989). These costs derive from efforts to approve and monitor trades and to
enforce the changing allocation of permits so that each firm’s level of discharges
maiches ils permil allocation. Another concern for a tradeable permit system is
political opposition arising from groups coppesed to selling or giving firms the
"right 16 polluie"; and from the constituents of "hot spots” where the local level
of pollulion has risen due 1o the re-allocation of permits.

B Transterable Development Righis

A system of transferable development rights {TDRs) provides Incentives for land
preservation by allowing the transfer of [bregone development capacity to a
more-developed target arsa. In a DR system, owners ol real estate in the
preservation area sell the right to develop their properly to others who can apply
those rights towards devclopment in the target area, The preservation area
conlains desirable allbules or provides amenities, such as species habital, natural
resources, of recreational and agricultural nses, which would be lost under
commercial or residential land use development, The target arca is generally an
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area where development has already occurred and where a market for ingreased
development exists.

Transfers of development rights are driven by the desire of developers to increase
developmenl in the target area beyond normal Zoning limitations. Increased
development in the target area occurs throngh use of the transferred development
rights as "bonus™ zoning allowances for the target arca, Compensation is provided
to the preservation area land owner through the sale of TDRs to a devcloper.
The markel determines the price of TDRs. In patt, the price is determined by the
expected increase in the developer’s profits doe to increased density (Small and
Derr 1980). '

The government plays a significant role in the design, implementation, and
menitoring of a TDR system. In designing a TDR system, the government musi
define both the preservation and target areas, and the transfer ratio - how many
units of preservation area development rights are required to allow for one unil
of density increase in the target area - the initial distribution of TDRs.
Additionally, the government must decide whether the system will be volunlary
or mandatory. Dcfining a coastal zone as a prescrvation area can be problematic
as there may be greater pressure to develop the coastal zone than an inland
transfer zone, by that diminishing the incentive to purchase TDRs (McGilvray, .
et al,, 1985). The initial distribution of TDDRs can be based on either the size of
the parcels, i.e., per unit of area, or on the estimated development value of the
land. Distribution of TDRs according to estimated development value would
acknowledge the heterogeneity of parcels within the preservation arca. Based on
the idea of just compensation, a voluntary TDR system may he more [easible
than a mandalory system. In the U8, mandatory systems have been challenged
for providing unjust compensation due to the uncertainty of TDR price and
demand (McGilvray, ef al., 1985).

The compensalion provided land owners in the preservation area has also been
subject to criticisms based on fairness and uncertainty. The compensation to land
owners is delermined in an unstable market that is sensitive to the design
decisions of the government (Barrows and Prenguber 1975). Questions also arise
whether land owners in the preservation area should receive compensation, which
is an unearncd increment in value, due io public action such as the creation of
TDRs (Field und Conrad 1975, Barrows and Prenguber 1975). Another major
criticism of TDR programs is that the cosis of preservation borne by purchasers
of TDRs are nol, related to the benefits of prescrvation, such as recreational use
and nonuse values. The resulting preserved acrcage may. noi approxdmate the
optimal level {Small and Detr, 1980).

A variaiion of 2 TDR system in common practice in the U.S. is the "land trust”
system. Under a "land trust" system cither the government or a non-governmental
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organization purchases the development rights of land in the preservation area
and retires them. The land frust may alsc promote preservation through ownership
ol land or through easement acquigition. Public and private land trusts have been
active in the U.S. preserving farmland, habitat, and natural resources. In 1990,
there were over eight hundred active Jund trusts in the (1.8, prolecting over two
million acres (UUS Department of Agriculture, 1994),

B Deposit and Refund Systems

Deposit and refunds are used most oflen as a financial incentive for the proper
disposal of a consumer product. At the time of purchase the buyer pays a deposit
refunded when the product or its residual is disposed of in the pre-specified
manncr. For example, the disposal of beverage conlainers has been successfully
centrolled by deposit and refund systems in the United States, Canada, Germany,
France, and Switzerland. The disposal of car hulks has ulso been successtilly
controlled by deposit and refund systems in Norway and Sweden (Opschoor and
Vos in OECD, 1989). Deposit and refund systems have been used to control the
disposal of potentially hazardous wastes such as car balteries and pesticide
containers (Bernstein, 1993). These systems have alse been recommendead for
toxic substances such as chlonnated selvents and brominated flame retardants
(Macauley, Bowes, and Palmer, 1992). Potential problems in the application of
deposit and refund systems to hazardous wastes arc thal hazardous wastes are
often not precisely defined or measured. Also, refunds may also not be large
cnough to discourage illegal disposal (Hahn, 1988).

B Performmance Bonds

Performance bonds are similar to deposit-refund systems in that payment is made
~ prior to any actual environmental damage to ensure thal polenlial damage is
avoided. Performatice bond payments arc intendzd to cover the full cest of any
potential darmages or restoration and arc refunded when predetermined conditions
are met. For example, performance bonds are used in regulating the Ausiralian
mining indusiry as an incentive to rehabilitate fully former mining sites
{Opschoor and Vos in OECD, 1989). In the United States, performance bonds are
recommended by the EPA as an innovative approach to cncouwrage the use of
coastal nonpeint pollution coentrol (EPA, 19933,

The advantage of performance bonds is that they [ully protcet society from the
risk thai the polluting firm may become bankrupt before fulfilling ils resioralivn
commitments. Performance bonds also relieve the potential risks associated with
innovative new processes.
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BHines and Penalies

Fines and penallies are ofien levied on [irms for violations of environmental
regulations. However, they are not always set high enough fo act as incentives for
compliznce wilh environmental regulations (Bernstein, 1993). Arbitrarily set or
flat rate fines and penalties likely will produce little incentive for compliance
#nd will have no relationship 1o damages. Fines and penalties that are larger than
the profits gained from non-compliance are compatible with the Polluter Pays
Principle and have been suceessful in OECD countries (Owschoor and Vos in
OECD, 1989). Under US EPA guidelines (EPA, 1984) assessed penalties should
include the defendants® cconomic gains from noncompliance and a subslantial
monetary component that reflects the gravity of the violation.

Bevond fines and penalties, Supplemental Enforcement Projects (SEPs) are being
used in the United Staies. SEPs provide additional environmenial benelits beyond
tradifional penalties and relicf throngh the courts. Under the 1991 Policy Un the
Use of Supplemental Envirenmental Projects in BPA Settlements (EPA, 1991)
the defendant may undertake projects or programs other than those required {o
correct the violation in exchange for a reduction in the assesscd civil penalty. The
EPA requires that SEPs maintain an appropriate relationship to the original
violation and that SEPs in no way reward firms by subsidizing legaliy rcquired
compliance, SEPs can promotc pollution prevention, polfution abatement,
environmental resloration, and envirenmental auditing. The total estimated value
of SEPs in the Uniled States increased from 848 million in fiscal year 1992 to
over $73 million in liscal year 1993 (EPA, 1994).

WLiability

Liabilily serves the twin purposes of providing an incentive for due care to avoid
environmental harm and compensating those who suffer losses. Liability for
environmenlal damages gencrally requires the party responsible for the
environmental injury to pay damages. These damages are for the lost services
caused by the injury 1o the natural resource and for the costs of restoring the
resource. To learn the value of a claim, a damage assessment must be done. The
damage assessment eslablishes the linkages between the injury to the environment
and the lost services to people provided by the resource. The assessment also
determines the value ol the lost services, and the costs of restoration. Recent
policy developments and technical advances enhance the potential applicability
of liabilily as a uselul policy instrument in certain situations (Grigalunas and
Opaluch, 1988; Kopp and Smith, 1993).

Theorcticalty, liability is akin to a tax on polential environmental losses. The

threat of liability provides an incentive for potential polluters to excreise care,
since it must bear the costs of anv damages. The potential polluter will use the
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fevel ol expecled damapes us w paupe 1w decide the appropriate level of
precaution (Umgalunas and Opaluch, 1983; Tietenberg, 1989).

Use of liability as an EI requires that cause-and-effect linkages be cstablished
between an incident und a money measure of damages. These linkages cxtend
from a sptll {or other environmental disturbance}, t¢ 2 deterioration in ambient
conditions in the alfecled environment (e.g., concentration of a pollutant in the
water),. 10 injury to particular natural resources (e.g., loss of fish or birds), to a
loss in services to people {c.g., lost catch of fish), which ultimately results in
damages to people measured in monetary terms.

In practice, however, a systern based on liability for environmental damages faces
severe problems. This is because of difficulties in quantitying damages in dollar
terms and the high cost of legal proceedings (Cootner, 1991). However, use of
liability as an EI is much more practical often due to recent developments, which
provide a legal and administrative framework for this approach. For example,
in the US simplified approaches have been developed to estimale damages from
relatively minor oil and hazardous substance spills in coastal and marine
environments. Two types of simplified approaches are available. One relies on
use of an inteprated, interdisciplinary computer model that simulates spills and
their consequences, given information about the spill and the affocted coastal
environment (Grigalunazs and Opaluch, 1988). The second simplified approach
cmploys "look-up tables” or a simple formula o ammive al an estimate of a ¢laim
against a polluter. For example, several states employ a formula, based on expert
Judgment and qualitative considerations, which specifies the claim as:

Dollar Claim = ($/volume) x T X P x ES x {(Volumc spilled}

where
$/volume is a basic dollar charge per unit spilled
T = an index of the toxicity for the substance spilled
P = an index of persistencc for the substance spilled
ES = an index reflecting the environmental sensitivity of the affected area
Volume = amount spilled S

Other factors might be added to reflect the amount cleaned up, the season of the
spill, or other considerations. Fdeally, the formula would approximate the "true"
damage fonction', Of course, leaming the base monetary dumage per unit spilled

“I'he 118 Department of Commerce, National Qceanographic and Atmospheric
Administration (1993) has recently proposed regulations which use simple formula for
assessing damapes from oil spills up to 50,000 gallons. Separate formula are given for
different oil types, spill sizes, environment types and scasons. Repeated applications of
an interdiseiplinary computer model were uscd to generate the fermula. '
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is problematic and remains a critical issuc with use of a simplified formula such
as that indicated abovc.

8.5 POLICY INSTRUMENT EFFECTIVENESS
Introduction

The preceding section describing the various policy instruments suggesis that
corfain instruments are better suited to some applications than others. This section
explores some practical conditions that influence the effectiveness of PIs. These
conditions can. often be manipulated to inercase the cffcctivencss of Pls cither
through mixed use of RIs and Els or throngh other policy reforms. Achicvement
of environmental objectives requires that environmential Pls (1) arc compatible
with other policy objectives; (2} have broad-based support; and (3) provide the
appropriate incentives 1o firms and individuals. BSpecific conditions that
influence the effectiveness of Pls include:

compalibility with the environmental objective

compalibility with ¢xisting government policies
administrative feasibility

political feasibility

compatibility with other government objectives
cost elfectivencss

gaing from technological change

per unit discharpc costs

Each of thesc is bricfly reviewed.
Facters Influencing Effcctiveness of Pls

Compatibility with the Environmental Objective

A policy instrument may be incompatible with some facets of the environmental
policy objective. For example, a system of tradeable permils that allows the
crealion of "hot spots”, i.¢., sourccs that have increased discharge levels through
purchasing permits, may be incompatible with local air quality objectives. In
some instances, it may be possible that the local firm can legally discharge more
under a system of tradeable permits than under a commeand and control regime,

" even though aggregate levels of pollution in the region is lower.

The tradoable permit system dcsigned 1o enhance air quality in the J.os Angeles
Basin addressed this incompatibility, i.e., (he presence of "hot spots”, in two
ways. First, the tradeable permit system co-existed with a command and control
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regime that limited discharges at each source according to technelogy-based
standards. Second, trading reforms were initiated that only allowed sales to
downwind trading partners {Foster and ITahn, 1993),

Compatibility with Eﬁsting Government Policies

The effectiveness of a PI may be restricted due to other existing regulations or
institutional practices. For ¢xample, conservation-oriented, land-use restrictions

-under the administration of the federal Institute of Forestry Development

prohibited {andowners from clcaring more than one-half of their land holdings in
the Amazonia region of Brazil. Simulanecusly, the National Institute for
Colonization and Agrarian Reform maintained a policy by which deforestation
was congidered 2 snitable land improvernent qualifyitg a homesteader for rights
of possession {Mahar, 1989),

The practiccs of a country’s legal institutions may alse inhibit the effectjveness
of some policy instroments. If property rights are not firmly established, or are
unenforced, policy instruments that depend on property rights such as zoning,
licensing, and liability wil! be unsuccessful, Similarly, if the Jocal courts do not
enforce civil penalties or collect taxcs, a policy that relies on these courts to
gnlorce environmental regulations and collections will meet with limited success,

The Amazonia region of Brazil can again be an example. The rural land tax was
created in part to encourage productive land use and to reinforce the 50 percent
conservation rule hy not taxing that portion of the holding. However, collection
of this tax relied on self reporiing of land usc and production. Similarly, capitat
gains on the sale of land were also based on sellreported sales prices. This
ahsence of tax enforcement subsidized land speculation that sigmificanmtly
contribuled to the deforestation of the region {Mahar, 1989,

Adm '|uis:tra_tive- Feasibility

The administrative feasibility of a poliey instrument depends on the costs of
administering the PI. These cosls include the rescarch and testing required to
design standards, monitoring costs, and enforcement costs, including legal
cxpenses, These costs can have a significant impact on the administrative
Teasibilily und, therefore, the effectiveness of Pls. For example, in the United
Statcs the 1987 Water Quality Act amendments to the Clean Water Act required
the stales Lo adopt numeric guideiines provided by the EPA for water quatity
standards and list all watcrs that did not meet established water quality standards
for texic pollutants. The FEPA was required to begin almost immediately
publishing a biennial schedule for the periodic revicw and revision of existing
eliluent guidelines. '

[ L F P



PO e immm .

A review of the progress of these initiatives three years later found that few states
had adopted the numeric guidelines. This was in patt because the guidelines were
not methodologically sound, were outdated, and their use wonld incur large legal
expenses hy the stales. Muost states afier three years had monitored less than half
of their surface waters. And only 29 percent of the nation’s river miles had been
monitored for loxic pollutants at that time. Also, the TPA was unable to maintain -
the mandated guideline revision scheduole. It was found that 19 of the 35 major
guidelines had not becn revised in over five years and 9 of those had not been
revised since the 1970s. The administrative infeasibility ol this purcly RI
approach to waler quality caused the report to conclude by recommending
effluent fees for raising revenucs and providing incentives for emission reductions
(s GGACQ, 1991),

Political Feasibility

The anlicipated distribution of the costs and bencfits resulting from the
implementation of the policy instrument will directly cffect the political approval
of the policy instrument and its cffectiveness (Zockhanser, 1985). However, the
benefits from a policy instrument may not be easily identified. For example,
gmall businesses in the Los Angeles DBasin were initially concerned about
switching from & command and controf regime fo a system of tradeable permits.
They thought that they would be at an unfair disadvantage compared with larger
[irms. An empirical study of the furniture manufacturing indusiry in the region
which is composed of small businesses showed the industry’s fears to be
unfounded in that there would be a net annual gain to the industry of $31 million
dollars by swilching to a tradeable permit system (OECD, 1994).

The same study by the OECD (1994) reviews the findings of the few empirical
analyses on the distribuiional impacis of Els. Pollution control costs were
regressive, bul pollution control benefits were pro-poor. The report alse finds
that both emission taxes and trading programs can cause large transfers of wealth,
but the distribulion varies widely according lo the specifics of each program.
Generally, the report wams against making mistaken distributional assessments
that are nol based on empirical analysis.

Compalibjlity with Other Government Objcctives

Governmenls commonly subsidize firms to promote policy cbjectives in areas of
trade, employment, and development. However, subsidies may alse conllict with
and, therefore, reduce the cfieciiveness of economic instruments for
environmental protection. An economic instrument designed to provide a financial
incentive to reduce an environmentally undcsirablé practice is undermined by a
subsidy scheme that promoles greater output. In West Java, for example, soil
conservalion policies discouraging monocropping of cassava are ineffective due



to the Government of [ndonesia’s export and pricing policies (Barbier, 1990).

Consider an agricultural example in which the environmental objective is the
mainienance of water quality in a particnlar watershed. The environmental policy
instrument i3 & product charge levied on fertilizer. It is desipned to reduce
fertilizer use, by that reducing fertilizer runoff into the watershed. The
government also has the objective of increasing cmpleyment in the region. The
employment policy instrument reduces the price of land through sobsidized
Icasing. Farm employment increases as more farmland is brought into predoction.
Hence, a conflict between the two policies arises. ‘This conflict may be scrious
where, for example, marginal lands that require proportionately more fertilizer
and are more prone to erosion are brought into production by the lease subsidics.
Using these lands for farming increases fertilizer runoff into the watershed.
Although the nsage of feriilizer on any individual farm is redoced due to the
product charge, ihe adverse environmental effects of the employment policy
hinder achievement of the environmental objective.

Achicvement of the environmental policy objective generally is more difficult and
more costly when the financial incentive of ¢conomic insiruments competes with
market dislorting subsidies. Removal of these subsidies is a significant point of
the OECD’s Recommendation of the Council on the Use of Feonomic
Instrnments in Environmenial Policy {OECD, 1993),

Cost Efleclivencss

Environmental protection imposes costs on {itmns, cven when the net benefits to
. society are positive. Pollution abatemaent equipment, alterations of the production
process or use of inputs, and restrictions on potential plant locations arc all
costly. Uhe [irm will be subject to some or all these costs in ils compliance with
the povernment’s environmenial policy. The cost of environmental protection is
not insignilicant and reduces the funds awailable for other productive uses.
Conflicts between applying scarce resources [or environmental protection and
other productive nses intensify when eouniries are poor.

A cost-etfective policy instrument allows the firm to realize a least-cosi sirategy
and reduces incentives for non-complianee, A commonly cited advantage of a
iradeable permit system is that the environmental objeetive can he achieved with
large cosl savings over other Pls (Tietenberg, 1980; O'Neil, ef af.,1983; Opaluch
and Kashmanian, 19835; and Hahn, 1989), Perhaps the most successful program
in this respect has been the lead credit trading program carried out in the Lnited
States to reduce the lead content in gasoline. The estimated cosl savings to the
industry from this program were over $228 million. The success of this program
has been largely attribuled to the case in which lcad content could be monitored
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through the existing regulatory system and to the widespread support for the
environmental ohjective (Hahn, 1989).

(Gains From Technological Chanpe

Policy instruments vary in the level of incentive (e promote technological change
that they provide, Milliman and Prince (1989) learned that Pls as direct controls,
such as discharpe level standards, discouraged innovaiive behavior. Innovalion is
discouraged because gains to the firm are restricted to only the reduction in the
direct costs of producing the allowable level of discharges. They also found that
emission taxes and auctioned marketable permits provided greater incentives than
emission sithsidies and free marketable permmits. This finding is based on the
potential for significant gains for the finm once the nnovation has been employed
vnder these Pls. The rationale is (hal the existence of these potential gains will
canse the firm to explore innovative technologies, The regulating agency can also
positively effect innovation by making ifs response to innovation known with
certainty (Milliman and Prince, 1989),

Per Unit Costs of Pollution -

Policy instruments that impose costs (penalties) for discharges greater than the
allowahle limit withoul imposing costs {fees or taxes) for discharges below that
limit provide no incentive for discharge reductions below the allowable level. The
firm gets no financial benefit from reducing discharges below the standard
because therc are no costs associated with discharges below the standard and
therefore, no cost savings. Insiead the incentive is to produce the allowable
discharge limit at the least cost,

On the other hand, an emissions charge applied as a financial incentive would
attach a fee to each umit of discharge. The per-unit emissions charge provides an
incentive for the firm to reduce centinmously discharge levels. Empirical analysis
and surveys of polluters and agency officials supports this finding (Hahn, 1989).
ITahn (1989) refers to the results of a 1986 study by Brown and Brcssers that
analyzes the effluent charge system in the Netherlands. This system of charges
has been in place since 196Y9. The results of this empirical analysis are that
pollution measured in population equivalents has dccrcased by 90 percent
between 1969 and 1985, Of course, reducing discharges below the allowable
limit presumably are justified only if there is a sound reason, based on benefit
cost analysis of another reasoned criteria, for doing so.
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8.6 CASE STUDIES
Introduction

This section describes case studies of actual uses of economic instruments. These
studies were chesen for their relevance to coasial area management issues and
because they represent aefual applications of economic instruments as opposed
to simulations. The first case study concerns ihe use of liability for damages to
natural resources in the United Stales. The next case study is a review of a
combination of studies portraying the use of point source/nun-point source trading
to control water quality, The third case study discusses the eflects of agricultural
policies on water quality based on examples from Java and the United States.
The fourth case study discusses the use of supplemental environmental projects
(SEPs) as policy instruments used in the United Slales. The potential for use of
economic instruments in environmental policy has been well documented,
Ilowever, few studies exist of the frequency and ellectiveness of cconomic
instruments used for coastal zone management. These studies are presented to
offer some insight info the application of policy instruments whose use is morc
complex than the familiar emissions and product charges,

Casc [: Liabilily

In the United States, liability for damages, rcstoration, and remediation of injuries
to natural rescurces is a sipnificant and af limes controversial environmenal

. policy instrument. The significance stems from the polentially huge dollar values

of damages, restoration, and remediation costs. The controversy stems [rom the
means of assessment of dollar values for natural resource damages and the use
of retroactivce, strict, joint and several liability rules used in the determination ol
responsible partics. Liability for damages in case ol injuries to public natural
resources causcd by hazardons substances is provided by the Comprehensive
Environmental Response, Compensation, and Liability Act of 1580 (CERCLA),
The Cuter Continental Lands Act of 1978 (OCSLA) and the Qil Pollution Act
of 1990 (OPA) addresses liability and related issues upon injuries to natural
resources oceurring [rom oil spills. Although CERCLA, OCSILA, and OPA are
the laws governing liability issues, the application of these laws occurs through
regulations promulgaied by designated federal government agencies,

The strict, joint and scveral liability provisions of CERCLA  give strong
econotnic incentives for cleaning up active hazardous waste dispoesal sites and for
preventing harmful situations in the future. The retroactive liability provisions of
CERCLA place the costs of reetifving abandoned and inactive hazardous wagsie
disposal sites with thosc that bencliled from past harmful aclivities. Under
retroactive, stricl, joint and several liability any Gnn that disposcd of hazardous
wastes al a facility in the past, despite the level of care taken then and despite the
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volume of waste deposited, is liable for all remediation and restoration costs at
that site. If a cansal link is established the firm may also be responsible for alt
natural resource damages (Anderson 1993; Kenison, 1993), The effect of these
liability provisions is that the government. acting as trusice of public natural
resources, pursues large firms able to pay substantial sums toward site
remediation. In many cases disposal sites were uscd by a single firm, but in many
other cases there were multiple contributors of hazardous waste at a site. Pursuing
only the largest firm{s) under the joint and severa! provisions of CERCLA in
instances of multiple contributors deviates from the polluter pays principle.
Smaller waste contributors that are unablc to pay substantial portions of
remediation costs are not sharing in the burden of remediation and (ransaction
costs (Probst and Portney 1992).

Many criticisms have been made of the cffcctiveness of CERCLA, in encouraging
cleanup of hazardous waste sites and affecting future wasle management
practices. In 1991 the US EPA cstimated that it would take an average of eleven
years between the time a site was placed on the National Priorilies Listing to the
time that remediation was completed. However, the pace of sile identification

* and clean up through 1991 indicates that it may take as long as 18 years between

ideptification and full remediation (Probst and Poriney, 1992). Delays in the
petformance of cleanups arc due to many factors. The most prevalent are
disputes over the level of ¢lean up required, the level of scientific study required

te learn the appropriate clean up process, angd the agency’s policy choice to .

pursue litigation before cleaning sclected sites.

Znother severe criticism of current practices under CERCLA and OPA is the
high level of transaction costs associated with the pursuit of liability claims.
Under CERCLA there are numerous avenucs of litigation (hat are taken. These
inchude litigation by the government against the potentially responsihle party,
litigation between potentially responsible parties, litigation between potentially
responsible parties and theit insurers, litigation between insurers, and setflement
negotiations between the government mect and the potentially responsible parties
(Probst and Portney 1992). Transaction costs increase further when each party lo
the litigation hires its own technical ¢cxperts to provide analyses on their behalf,
{me survey of transaction costs estimated that in 1989, transactinn costs were 41
poreent of CERCLA outlays for litigation conceming multi-party sites. The same
survey found thal insurers spent 90 percent of their CERCLA-related outlays on
aclive claims on transaction costs such as legal fees and technical support {Probst
and Portney 1992), Under OPA and CERCLA, natural. resource damage
assessments also significantly add io the level of transaction costs.

The high cost of deing narural resource damage assessments has led 1o attempts

to streamline and systematize assessment efforts. Examples of this approach are
the Type A miodels for the estuarine and marine and Great Lakes environments
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iz the U.S. These computer models use biologic, oceancgraphic, and economic
information to assess damages to natural resources based on historical esiimates
of significant parameters. This approach is used for relatively small Spll 5 Of
where damages are too small to warrant a site-specific study.

The effectiveness of liability rules in inducing firms to take the appropriate lovel
of care is diflicult to determine. One study of the incentives provided by liability
rules by Opaluch and Grigalunas, 1984 shows that offshore o1l producers in the
United Siates reduced bids for offshore leases because of perceived liability
exposure in ¢ase of spill or other incident. Bids for leases in areas thatl were more
vulnerable 1o injury due to a spill were lower than bids for areas of less
vulnerability, other things being equal. The implication i3 that firms are
internaliving the potential environmental cogts of pollution by offering a lower
lease price where potential damages are higher.

Owerall, 1t appears that liability rules under CERCILLA and OPA provides some

incentive for increased levels of care in the disposal and trunsport of hazardous
materials, However, the level of incentive is unclear due 1o the uncertain nature

of litigation vulcomes. The effectiveness of liability rules under CERCLA and

OPA may also be limited by the high transaction .costs and by the abilities of

scicitiisls o assess accurately environmental injury and economic damages.

Case 2 - Pomt source/Norpoint sonrce Trading

This case study reviews the application of point source/nonpoint source trading
schemes in various locations in the United States. Simulation models find that
trading between poinl sources lowers the cosl of redueing effluent discharges
{Hanley 1993; Opaluch and Kashmanian, 1985). Thesc rcsults are supported by
studies of poinl source trading to achieve air quality goals {(Foster and Hahn,
1993). However, controlling nonpeint source discharges through trading with
peint sources has been applied only infrequently. A major impediment to the
application eof point source‘nonpoint source trading schemcs has been the
stochastic nature of, and difficully in measuring, nonpoint loading (Malik et al.
1993). Other impediments are the level of information and modeling required and
the institutional requiremenls (o ease trading.

Nonpoint sources of waler pollulion are a significant- cavse of water quality
degradation. Estimates are that full compliance with all technology bascd
discharge requirements by poinl source dischargers would still leave 18,000
bodies of water in the U, 8, below designated water quality standards due to the
glfects of nonpoint source pollution {Apogee 1992). The US EPA has identified
five major calegories of non-point pollution sources that pose a significant threat
to coastal waters: {1} agricultural runoff, including pesticides, herbicides, and zail
erosion; (2) urban runoff including erosion, on-site disposal systems, readway
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runoff, and construction runoff, (3) forestry runoff including pesticides, fertilizer,
and erosion; (4) marinas and recrealional boaling inchiding marina runoff, waste
disposal, fuelling and maintenance practices; and (3) channelization and channci
modification, dams, and shoreline erosion (EPA, 1993),

Trading dischanges between point sources and nonpoint sources allow for overall
water quality improvements, reduces nonpoint source discharges, and provides a
mecchanism [or [irms or waste treatment plant operators to choose lower cost
pollution abatement solutions, The motivation for establishing a trading schcme
may be the improvement of overall water qualily in a body of water when point
source discharges are already achieving discharge standards. Alternatively, a
point source may wani to increase discharges while under a requirement to
maintain the current level of overall water quality. Point source/nonpoint source
trading may also ease the introduction of new point scurces of pollution without
degrading overall water quality, if adequate nenpoint reductions can be made.

Under a point source/nonpoint source trading scheme, the point source would
teduce nonpoint loading to avoid having te increase jts own abatement activity.
Actions te reduce nonpoint loading may be taken dircctly by the firm. For
example, the firm might bujld anti-erosion structures, or the firm may makc
payments into a fund thal supports nonpeint pollution reduction efforts. A point
source/monpoint source trading scheme 15 not viable under many resirictive
conditions. The body of water in question must have a measurable input of
nonapoint source pollution loading, and the cffects of reducing that loading on
overall water quality must be known with some certainty. If reducing the volume
of nonpoint loading will have the desired cffect on overall water quality, there
must be a sufficient difference in the marginal cost of abatement betwecn the
point source and the nonpoint source 1 induce trading. The cost to the firm of
a unjt reduction in point source discharges must be greater than the cost of a unit
reduction in nonpeint source reduction including the trading ratc muitiple. The
irading rate multiple reflects the siochastic nature of nonpeint loadings due to
external faclors such as rainfall, time of year, efc. In a point source/nonpoint
source trading scheme, the frading rate multiple (also known as the trading ratic)
specifics the number ol nonpoint loading units that are the trading cquivalent of
a single point source loading unit. The trading ratc multiple may be greater than
one to accounl for anticipated development of new nonpoint sources. A
significant requirement for a point/nonpaint frading scheme is an institutional
structure that provides enforcement. monitoring, and a mechanism for carrying
put nonpoint source loading reduction activities.

A few water.quality point source/nonpoint source ltading schemes are in effect
in the United Stules. A point source/nonpoint source trading program is being
introduced to achieve water quality improvements in the Albemarle-Iamlico
Estuary in North Carulina. This estvary system is onc of the largest in the
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country with a swrrounding watershed of over 5,400 square miles, The
environmental abjective is a 200,000 kg/yr reduction of nutrient leading in the
estuary to be achieved according to a declining schedule of lvad allowancas.
Eslimates arc that almost 80 percent of nufrient loading was attributable to
nonpoint seurces, making achicvement of the envirenmental objcctive exiremely
costly for point source contributors. The estimated ¢apital cost ofcompliance by
point source contributors exceeded $50 million (Apogee, 1992). The (rading
program alternative allows point source contributors to achieve nutricnt reduction
goals by funding relatively low cost agricultural best management practices thal
reduce nonpoint loading.

Point source contributors formed an Association that includes twelve publicly-
owned waste-water treatment facilitics grouped together for loading allocation
purposes. The trading rate multiple is 3:1 for cropland best-management practices
and 2:1 for animal best-management practices. Point source reduction credits
eamed by funding nonpoint reductions are valid for ten years. Funds largeted for
nonpoint source loading reductions go to a state agency responsible for
overseeing agricultural hest management practices (Apogee 1992),

Trading is allowed only after Association members oplimize existing facilities.
‘To date, no trades have taken place. This is because loading reduction targets
have been mel through efficiencics realized at existing facilities. However, the
Association has spent over $1 million developing agricultural best management
practice demonstraion projects to ensure that nonpoint reductions can be
achievcd when trading commences,

At Chatfield Basin in Colorado, a program in the planning and modeling stages
will facilitate poinl source/nonpoint source trading of phosphorus effluent to
maintain waler quality in the Chatfield Reservoir. The models being developed
will predict monthly and annual phosphorus loads from point and nonpoint
sources, Other models will figure out the economicaliy optimal phosphorus
discharge ailocations among sources nnder the constraint of limited total
phosphorus loading in the rescrvoir. Poinl source/nonpoint source trading will
be available to achieve water quality goals at least cost; however, this program
is not yet in eflect (Apogee 1992).

At the Cherry Creek Reservoir, also in Colorado, a point source/monpoint source
trading program has been developed and is in effect although trading has not
occurred yet. At the aforementioned reservoir, nonpeint sources of phosphorus
loading were the largest contributor of phosphorus into the reservoir. To maintain
watcr quality during anticipated population growth in the watcrshed, a trading
program was devcloped. The program would allow peint sources to earn loading




allocation credits by setting up nonpoint sonurcce phosphorus loading controls.
Trading has not yet occurred, mainly because actual population growth has been
less than anticipated {(Apogee 1992). A third reservoir in Colorado, the Dillon
Resecrvoir, set up the {irst point source/nonpoint source trading program in the
United States. However, point source/nonpoint source (ruding has nol occurred
duc to increased operatling efficiency of the point source technology allowing for
low cost reductions in point source loading {Apogee 1992).

Point sonrce/nonpoint source truding programs show much promise as a cost-
cficctive means of achieving water quality objectives. Trading programs may be
particularly applicable to areas where increasing development is expected to
overload existing waste-water treatment faciliies and nonpoint sources are
significant contributors fo polivtion loading. However, the institutional,
informational, and modeling requirements for a successful point sourcemoenpoint
source trading program may oflen be difficult to falfill.

Case 3 - Agricultural Policies

Agricultural policies can have intended and unintended effccts on water quality.
Agricullural policics can eflect levels of fertilizer and pesticidc use, crop choice,
and the amount of acreage under cultivation. Each of thesc items can affect water
quality through resulting levels of runolf and erosion. Subsidies are often used
as agricultural policy instruments yielding water quality effects. Beneficial water
quality effects of agricultural subsidies may oecur when highly erodible cropland
ig removed from caltivation as a part of a soil conservation program. Agricultural
subsidies may also have degrading effecls on water quality if subsidies encourage
excessive fertilizer and peslicide use or when price supports keep highly crodible
land under cultivation. Pesticide subsidies of various types have been prevalent
in developing countries encouraging excessive use and resulting in many costly
externalities including water quality degradation (Farah 1994).

The three cases reviewed here examine the water quality related effects of soil
conservation efforts and agricultural policics in Java, soil conservation polices in
the U. 8., and policies alfecting wetland conversion to cropland also in the U8
In a study of anil conservation practices on the Indonesian island of Java, Barbier
{1990} discusscs several economic influences on the land management behavior
of subsistence-level, upland farmers. This study does not address the potential
water quality implications of soil conscrvation, but the incentives influencing soil
management behavior here parallel a soil conservation program aimed at water
quality improvements. A notable conclusien of this study is that farmers muy not
adopt soil conservalion practices, though there may be substantial long term
benefits, if short-term economic incentives are not in place.

Disinccntives 1o adoption of soil conservation practices may result [rom physical
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altributcs of the farm and fom government policies concerning crop price
supports and fertilizer subsidies. Thc physical disincentives cited by Barbier
include the depth of topsoil and the amount of labor required to build bench
terraces. On many of the farms in question in Java, the depth of the volcanic
wpsecil is so great that despite the high volume of erosion that occurs, the
farmer’s harvest is not affected and there is no immediate economic incentive to
conserve soil. The preferred soil conservation practice in the upland arca is bench
terracing which is very labor intensive to construct. The average farmer working
throughout the dry scason wonld only be able to terrace a small fraction of the
farm in a single scason. Another impediment to terrace building is that most
farmers do not have the cash or available credit to hire labor. Subsistence farmers
choosing the most productive use of their time face high opportunity cosis with
bench terracing. These opportunity cosls are due to lost income from either off-
farm employment or reduced crop production (Barbicr, 1990).

The disincentives to adoption of soil conscrvation measures resulting from
government policies are based on the effects of those policies on the farmer’s
profits. For example, bench terracing increases the moisture conient of the soil
allowing farmers to switch to iraditionally higher vaiued crops. However, the
presence of government price supports for lower valued crops such as cassava
providc incentive for farmers to forego terracing and monocrop cassava, which
causes high [evels of crosion, Government subsidies for fertilizer use in Indonesia
have cncouraged reliance on  increased fertilizer input to maintain crop yields
rather than on more expensive soil conservation practices. Barbier also ciles the
lack of secure land tenurc as 4 disincentive to investment in soil conservation
practices, For example, in Stigonco, East Java, poor land management practices
were most prevalent on leased farms were tenure was unstable (Barbier, 1994)),

Ribaudo {(Ribaudo, 1989) examines the economic efficiency of water quality

" improvemcnts from the Conservation Reserve Program in the United States. This

program allows farmers to takc highly erodible farmland out of preduction for
soil conservation. The government pays the farmer 50 percent of the cosl of
gstablishing permanent ground cover and rental payments for the duration of the
contract period. Although many bencfits besides water quality improvements arise
from ihis program, there has beem cncouragement to use this propram for
enhancing water guality nationwide. Under this program objective, the -
specificaiion of water quality targets influcnces the distribution of enrollment in
the program and thc economic value of water quality benefits achieved
{Ribando, 1989). .
Three different specifications of water quality goals were conipared for effects
on the overall cconomic value of water quality imprevements and on enrollment
palterns. Under the three scenarios, water quality goals are specified according
to {1} the physical characteristics of the water inchiding concentration levels of
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phosphorus, suspended sediments, and nitrogen; (2) the economic damages per
ton of erosion (a proxy for economic benetits); (3) and economic damages per
acre of cropland enrolled (a proxy for economic benefits). The two damages
scenarios uscd available estimates of offsile erosion damages [or each region of
the country. The damages per ton scenario, however, include the implicit and
false assumpiion that removing an acre of cropland will result in the samc level
of erosion reduction whatever the region. Deflining water quality goals according
to damages per acre of cropland avoids this problem by allowing differences in
topography, climate, and soil type (o ¢ffect the level of economic damages. Under
the damages-per acre scenario, regions with similar levels of damages per ton can
have significantly different levels of damages per acre depending on regional
differences in per acre eroston levcels.

Ribaude’s conclusions emphasize the importance of incorporating economic
benefits into the goals of a soil conscrvation program aimed at improving water

~quality. The estimated benefits of the damages-per ton and damages-per acre

scenarios were both approximately 34 percent higher than the level of economic
benefits resulting from a program aimed at improvements in physical
characteristics. Enrellment patterns

also varied widely across scenarios reflecting differcnt water nses and benefii
levels in diffcrent regions.

A third case concerns the effects of agricultural policy on economic incentives
for environmental management. The role of taxes and price policies on wetland
conversion to crapland on the Mississippi Delta region of the United States is
examined. In the two hundred years before 198D, the continental U. S, iy
estimated tc have lost 53 percent of its original freshwater and estuarine
wetlands. Since 1937, the Mississippi Delta region lost 80 percent of ily
bottomland hardwood forcsts to cropland conversion (Kramer and Shabman,
1993). Iistorically, tax and price policies and government supporied
channelization and drainage projects encouraged the conversion of wetlands into
cropland for soybeans, cotton, rice, and wheat. Kramer and Shabman, 1993
analyze the effects of policy reforms on the land owner’s incentive to convert
botipmland hardwood forests into cropland.

" Bottomland hardwood forests can produce marketable (imber, leaving the

ecological functions of the wetland area relatively intacl. The landowner must
decide the most profitable use of the land. This involves comparing the potential
discounted future income of the cropland in question to the costs of converting
the land, and the discounted foregone timber income. Government policies and
programs have affceted this land-use decision by stabilizing farm income, and
snbsidizing wetland conversion. Before the 1980s the United States Department
of Agriculiure’s Soil Conservation Scrvice supported wetland conversion by
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providing lechnical assistance to farmers installing wetland drainage systems, The
risk of future farm income was reduced by U. §, Dept. of Agriculture programs
thatl sel minimum prices on crops and supported income levels of farmers who
kept acreage out of production. The government also subsidized crop insurance
againsl yvield losses due to natural causes. Recent polices have reversed some of
these incentives by removing technical support for new drainage and removing
price and intome supports for crops grown on recently converted wetlands
{Kramer and Shabman, 1993).

Federal income tax law also provided economic incenlives for wetland conversion
until the mid-1980s. Previously, farmers could reduce net farm income by the
amount spent on land clearing and drainage installation up to a percentage limit
of gross farm income. Positive tax incentives also exisled for timber harvesting
and managcment as well, however, tax favored management practices did not
apply to bottomland hardwood [orestry. Preferential tax treatment of wetland
conversion was removed by the Tax Reform Act of 1986. Kramer and Shabman
did a simulation analysis on the nel present value of the conversion investment
to decide whether enrrent policies will continue to provide a disincentive for
wetland conversion. Their resulls suggest that the new policies provide
disincentives to wetland conversion. However, they also acknowledge other
factors, such as environmental policies aimed specifically at wetland conservation
and that converting remaining wetlands may require morc extensive engingering
than previgusly converted weilands (Kramer and Shabman, 1993},

Case 4 - Supplemental Environmental Projects:

In recent years, the United States has greaily increased the use of civil fines and
criminal penalties as economic incentives for compliance with environmental
regulations. In fiscal year 1993, §115.1 million in civil penaltics and $29.7
million in criminal fines were assessed {HPA, 1994). One firm paid over §3
million in fines and penalties for unauthorized discharges of polhrtants into a hay;
improper storage and handling of hazardous maierials; and inadequnate record
keeping and iraining of personnel. Criminal sanclions have alse increased yiciding
135 convicted defendants in fiscal year 1993, 57 of whom were imprisoncd
{EPA, 1994). The environmental benefits that result fom monetary fines and
criminal sanctions are revealed by the increased icvel of care taken by firms and

“individuals in response to the enfercement initiative. These benefils increase when

the assessed fines and penallies are used in envirenmentally benelicial programs.

Supplemental Environmental Projects provide environmental benefits beyend the
restoration and compliance measures normally required ol environmental
regulation offenders. All SEPs must be approved by the Assistant Administrator
for Enforcement (EPA) and the Assistant Attorney General for the Fovironment
and Natural Resources Division (Dcepartment of Justice). Although not economic
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incentives in themselves, since the penalty may be reduced by the value of the
SEP, thesc projects allow for direct environmental benefits to accruc from
noncompliance of environmental regulations.  Thig brief review highlights the
innovation and potential for generating environmental benefits that occur in this

prograim. -

The FPA requires that SEP “furthers the Agency’s statutory mandates to clean
up the environment and detcr violations of the law”. More specifically, "All
supplemental projects must improve the injured environment or reduce the total
tisk burden posed to the public heallth or the environment by the identified
violations" (EPA, 1991). This language indicates and the agency contends that
there must be a conneclion between the original violation and the SEP. A vertical
link hetween the SEP* and the violation occurs when the SEP reduces pollution
loadings to oflset the excess loadings of the same pellutant into the same medium
discharged during the violation, A herizontal nexus exists when the SEP provides
relief for a different medium at the same polluting facility or provides relief for
the same medivm at a different facility. In this instance, it is important to the
agency that the SEP cither reduce the risk to public health or the environmenti or
reduce the likelihood of a similar violation occurring at a different facility or in
a different medium. However, a SEP may not be used to resolve violalions at
facilities other than the facility at which the original violation occurred since this
would remove the deterrence incentive (EPA, 1991).

The EPA uses SEPs  as opportunitics to promote pollution prevention, reduce
waste generalion, and generate environmental benefits (EPA, 1994). There arc
five categories of allowable SEPs: pollution prevention, pollution reduction,
cnvironmental restoration, environmental auditing, and enfercement related public
awareness. Pollution prevention projects attempt to reduce pollution through new
technologies, input substitution, or adjustcd operating procedures. Pollution
reduction projects reduce the discharge of pollutants through increased abatement
efforts. Tnvironmental restoration projects go bevond restoration of the arca
injured by the violation and cnhance the area. Environmental auditing projccts are
allowable when the project goes beyond general good business praciices or
focuses on the correction of pofential violations, Public awareness projects
promote industry wide compliance or provide public services such as distribution
of innovative pollution reducing technologies. Public awareness projects are naot
held to the "connection” requirement.

The following examples of actual 8EPs illustrate the varicty of applications and
costs associated with SEPs, These examples ate drawn from the Fiscal Yeur
1993 Fnforcement Accomplishments Report (EI*A, 1994). In one case a company
that owned most railroad yards signed 4 consent decree for alleged violations «f
the Clean Waler Act (CWA}Y. The company agreed to pay $3 million in civil
penzlties and do four SEPs at a cost of $4 million. The SEPs require a National
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Pollution Discharge Elimination System {NPDES) permit-audit at 21 active yards
owned by the firmo; a risk-asscssment audit at 61 inactive yards; an environmental
awareness program for company managers; and the development of a best
management practices manual and a seminar on storm waler unoff. In another
case, a tile making firm also signed a ¢onsent decrec for alleged violations of the
CWA, The decree required the firm to pay $493,000 in civil penalties and to
construct a nocw storin water drainage system to remove the violation. The
consent decrec also includes two SEPs. Ong is a pellution prevention project that
identifies a plan to reduce the zine oxide levels used in tile glazes, The other SEP
will construct a zero discharge stormwater management system on compary
owned property that i3 not subject to NPDES permit requirements. The combined
cost of these SEPs is 8333,930,

‘The following two cases concern violations by public entities. In one casc the
Porl Authority of a 1J. 8. west coast city posed a hazard to human health and the
marine envirotment by unpermitted toxic discharges. The consent decree requires
a civil penalty of $92,000 and two SEPs valued at $38,000. The SEPs include an
analysis and removal of contaminated sediments near stormwater drains. Another
western U, 8. city was found violating its NPDES permit by not properly
carrying out and enforcing federal pretreatment regulations. The city had to
correct the deficiencies and pay a civil penalty of 343,000, The c¢ily was also
requircd to do three SEPs that will develop & houschold hazardous waste
program, an un-sile assistance program for small communities, and a workshop
on pollution prevention assessment and waste minimization for trcatment plant
operators,
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9. SUMMARY AND CONCLUSIONS

9.1 INTRODUCTION

Coastal arcas arc undor severe pressures due to rapid population growth, development, and
the generally high degree of biological productivity and the fragile nature of the natural
civironments of these areas. In the international arena, the United Nations Environmenial
Program and others have emphasized the importance of enviroumental concerns in general
and coastal and marine issues in particular, and have encouraged the use of valuation
methods and market-based policy instruments 1o help address environmental issues.

This Document attzmpts to contribute to the emerging literature on integrated coasial area
management (1CAM) by examining non-market valuation methods and policy instruments,
emphasizing applications. We view market failure in the form of externalities, public
roods, and insceurc property rights as major contributors to coastal area management
preblems. In fact. the existence of widespread externalities is perhaps a central argunent
for imtegrated coasial area managemenl as compared with single-sector management.

We recognize that coastal area management problems ocenr within a complex pelitical
process and necessarily involve igsues which cut across many disciplines. We also are
prndful that solulions o coastal manapement problems will not be based solely on
techmical economic analyses - nor for that matier, wil they be based only an analyses
from gmy single field. Fundamentally, we take the position that public preferences matter
and that non-market valuation technigues can improve our understanding of the public’s
preferences for the resources of coastal areas and. by that, help select among policy
ingtruments to he used fisr TCAM |

In this Document the ¢oncepts underlying non-merket techniques were reviewead, the
methodology and data requirements were outlined, and many marine-related examples
were given. Also, many of the issucs and challenges to be faced when attempting to apply
each approach were noted. We also reviewed many regulatory and economic policy
instruments and gave examples of their use. A hypothetical case study, "Challenge Bay",
was used as a device to make the discussion of valuation methods and policy instruments

- concrete. Below we remrn to the issues facing Challenge Bay and indicate briefly how the

non-market valuation methods and policy instruments reviewed in Chapters 3 through 8
might be nsed to address some of the issues faced in this coastal area.

92 CHALLENGE BAY REVISITED

Owr hypothetical coastal area faces many problems. Non-point source runoff from
agriculture and urbanized areas thrcaten to degrade coastal waters, A proposed dam would
divert water to agriculture and decrease oxygen levels and increase salinity levels in
sections of the Bay. Houschold wastes are entering the Bay and affecting sections of
coastal waters, threatening fishing, mariculture, tourism, and public heallh.

In addition to the above, unatiractive development is degrading the scenic amenthies of the
area. A new highway has been proposed, which endangers the ecosystem and



ailraclivencss of some parts of the area. A new tourism  hotel and resort complex would
lead to loss of much of a marine shoreline park, a popular destination for many visitors.
Some public recreation areas are suffermnyg from congestion, and debrig has begun to mar
some beaches. Proposed logging would result in sedimentation in the Bay, reducing coral
cover, and by that reducing the appeal ol diving, a popular tourist attraction. Figure 9.1,
which 15 a reproduction of Figure 1.1, illustrates some of the many linkages among
development activities, envirmnental fmpacts, and impacts on people. These and other
problems described in Chapter 1, (Section 1.3) confront Challenge Bay - and many other
coastal areas, .

Next, we suggest ways in which valuation methods and policy instruments might be used
to assist in the [CAM ol the Challenge Bay waiershed. These ideas are intended to be
suggestive of the rich variety of valuation methods and policy instruments which mighi be

employed; it is not intended to be a carelully conceived regearch strategy. Clearly, in a
particular case, it would be necessary to consider carefully the cost of the siudies
concerned and how the added information would improve decision making. The benefits,
costs, and feasibility of the policy instuments also would be important concerns.

To address conflicts between agriculture and environmental quality, attention might be
drawn to the subsidy provided for water use and to the extcrnal effects of apricultural
activity. If apricultural operators are to face the full costs of their activities, the use of a
subsidy to promote water use must be called milo question. To help control runoff,
approaches such as technical assistance and subsidies might be used to encourage best
management praciices. These could include, for example, use of an undeveloped buffer
zonc along watcrways, improved tillage practicss, and restrictions on caltivating ccrtain
arcas. Further, assistance to help farmers adopt least-cost approaches for controlfing
rnunoff of animal wastes may well be in order.

The problem of insecure property rights might hinder adoption of conservation measures.
Although thesz are fundamental and difficult issues that extend beyond coastal area
managament, suggestions o dovelop clearcr titles to ownership and o mprove leasing
arrangements might be worth pursuing as 2 broad policy. The literature also points out
that the lack of long-term capital to finance conservation measures might be as important a
problem as insccure property rights in hindering the adoption of seil conservation methods
(Lulz, ef ., 1994). Apain, as a broad policy concem, it may be worthwhile 1y examine
ways to provide long-term financing for conservation measures for coastal and other arcas,
for example, through government programs.

Tourism and recreation issues are of great importance. To begin to address the issues of
serious congestion and degraded facilities at public beaches, parks, and diving sites,
introduction of & user fee might be considered. A user fec would have the poal of
improving maintenance operations and, a3 a side effect, redueing overcrowding and
overuse of the site, perheps shiliing demand to less heavily used, substitute sites in the
walershéd. An example of how a user fee was introduced for these purposes is the case of
Bonaire Marine Park in the Caribbean (Dixon, et a1, 1993). Debris problems might be
reduced by encouraging the use of deposit and recycling schemes together with a broadly
publicized and enforced penalty for littering.
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