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WHEN PRI CES M SS THE MARK: METHODS FOR VALUI NG ENVI RONVENTAL
CHANGE

I nt roducti on

Econonmic growh poses a dilemma. Gowh in the manufacture of
goods contributes to human wel |l -bei ng, but al so produces
pollution. As pollution increases, health probl ens increase,
| abor productivity declines, and economic well-being falters.

A key question is whether environmental protection is worth its
cost. If the provision of environnmental goods and services
[note 1] over time is worth nore than the resources that go into
protecting them then environnmental protection hel ps achieve rea
economc growh. |If the provision of environnental goods and
services over tine is worth |less, then environmental protection
hurts economc well-being. This economc help or hurt of

envi ronnental protection depends on the relative val ues of

envi ronnent al and non-envi ronnmental goods and services.

Mar ket econom es generate substantial value information which is
reflected in the prices of market goods. Many environnental

goods and services, however, are typically nanaged outside -- or
are only partially managed through -- a market system As a
result, prices for many environnental goods and services do not
energe or are biased due to distorting influences. 1In the

absence of a positive market val uation, environmental resources
wi |l be overused.

Two types of actions may help to get prices and quantities right
for environnental goods and services. The first is the creation
of markets for environnental goods and services. This approach
prom ses economically efficient clean-up and preservation of

envi ronnental resources at a given economc cost. It does,
however, confront difficulties in inplenentation [note 2].

The second action is to invest in an ongoi ng capacity to val ue
envi ronnent al goods and services using non-nmarket nethods.

Esti mated val ues are used to assess the performance of new

mar kets for environmental goods and services, to set the
direction of environnental change, and to gauge the help or harm
of specific environmental investments. This policy brief

exam nes state-of-the-art research on non-narket val uation

Policy Uses of Non-Market Val ues

Non- mar ket val ues are useful at different policy |evels.
Informati on generated for use at one | evel conpl ements deci sions
at other policy levels. The first use is at the national and
regi onal economic policy level. Here, non-market val ues may be
used to nodi fy national incone accounts so that they reflect

i nprovenents and declines in environnental resources. The
objective is to obtain a better index of econonm c well-being and



avoid net |oss transfers of wealth between the nmarket and
non- mar ket sectors.

St andard gross donestic product (GDP) accounts reflect only a
portion of a nation's econom c productivity -- the portion val ued
by ordinary markets. Wth standard accounts, a country could
destroy its resource base but show an increase in national wealth
[note 3]. The nodified accounts incorporate environnenta
resources as one formof national wealth. Mre than 15 countries
are devel oping alternative forns of these extended accounts.

Strategic benefit-cost analysis is a second use of non-nmnarket
valuation. |Its objective is to set priorities and nmake
trade-offs across a range of alternative policies. For instance,
strategi c anal ysis nay assess the benefits of investnents in
urban water supply relative to inproved urban air quality.
Beneficial policies are then selected and put together to
construct an overall policy package or agenda. Strategic analysis
hel ps in setting policy directions that prom se net gains in
econom ¢ wel | - bei ng.

A third use of non-market values is project-|level benefit-cost
anal ysis. Project-level analysis exam nes the benefits and costs
of specific policy actions and controls. |In controlling urban
air pollution, project-level analysis exanm nes the benefits and
costs of specific actions; or the control of one em ssion versus
another. It addresses the neans and net hods of control once the
general direction of policy is set.

Fi ve Val uati on Met hods

Econonmics has a large toolkit for estimating the val ues of
non- mar ket goods and services. Table 1 lists five of the nost
frequently used net hods.

Tabl e 1. Val uation Mt hods

METHCD
Descri ption

SUBSTI TUTE SERVI CE APPROACH
Uses the cost of a substitute market service as a proxy for the
envi ronnent al service.

PRODUCTI VI TY APPROACH
Val ues and environnental service by its inpact on comercial or
househol d producti on

HEDONI C APPROACH

Val ues environmental quality by analysis of prices for narket
goods that are tied or linked to environnental quality. Land
price analysis is comon since |and values are tied to | oca
ameni ti es.



TRAVEL COST APPROACH
Uses travel cost as the demand price of visiting a site. Applied
especially to recreation sites.

CONSTRUCTED MARKETS
Val ues environnmental progranms directly using survey and
experi nmental methods.

The "substitute service approach” constructs environnmental val ues
using the cost of providing a substitute market service [note 4].
In the sinplest case, the price of an environnmental good or
service is equated to the price of a simlar narket good or
service. For exanple, it may be appropriate to value drinking
water at the cost of providing bottled water. |[If bottled water
costs $1 per gallon, contam nation of 200,000 gallons of drinking
wat er supplies results in damages of $200, 000.

In many cases, there is no single nmarket good that provides an
adequate substitute for an environnmental good or service. A
nunber of market goods nmay be required to avoid or avert the
consequences of environnmental damage. For instance, the cost of
| ung di sease may be val ued by the cost of nedical care and | ost
wages. Added to this are the costs incurred by individuals to
avoi d exposure to pollution.

The "productivity approach" val ues environnmental resources by
their inmpact on commercial or househol d production systens

[note 5]. Environnental goods and services are viewed as inputs
into these systens. Their inpact on productivity may be neasured
by estimating a production function or by the inpact of
environnental quality on other inputs. The latter is often
referred to as the damage function approach; it measures the
damage to an input's productivity due to an increase in
pollution, for exanple [note 6]. Substantial efforts have been
made to nmeasure the inpact pollution has had on worker health and
productivity.7

These two approaches nmeasure only a portion of pollution's effect
on econom c well-being. The follow ng three approaches are

i ntended to capture values that are closer to a consuner's

wi |l lingness to pay for an environnmental good or service.

The "hedoni ¢ approach” extracts the environnmental values that are
inplicit in market prices [note 8]. It relies on the existence
of market sales that are in sone way tied to environnmenta
quality. For instance, the price of housing depends on
structural features (size, age) and nei ghborhood factors
(schools, crinme). Air quality is also an inportant nei ghborhood
factor in large urban areas where air quality varies spatially.
The hedoni ¢ techni que uses statistical procedures to separate the

portion of price that depends on a given factor. It has been
applied to services such as air and water quality, workpl ace
hazards, noise, food safety, and landfill hazards.

The "travel cost approach" values a recreation, or simlarly
defined, site by the tinme and noney that individuals spend to get
there [note 9]. The approach uses travel cost as the price of



di stance or access to a given site. The nunber of visits
declines with an increase in the di stance between a site and a
visitor population. The distance-visitation relationship is used
to estimate a demand curve for the site. This curve is then used
to estimate margi nal val ues per visit or the total value of the
site.

The "constructed market approach" val ues environnental goods and
services directly [note 10]. Experinmental markets are
constructed to offer an individual the opportunity to pay rea

dol lars in exchange for an environnmental good or service. For

i nstance, such a market may offer a respondent the opportunity to
protect a special ecosystem by naking real paynents into a |and
purchase fund. 1In contrast, contingent markets elicit what an

i ndi vi dual woul d do, contingent upon a described program and
program cost. For instance, a survey may be constructed to

det ermi ne whet her individuals would vote for or against a program
to install sewers at a specified household cost. Econonetric

nmet hods are used to extract willingness to pay fromthe pattern
of contingent votes.

Flexibility is the hallmark of the constructed markets approach
Because this approach is not constrained to existing markets, it
can be adapted to fit al nost any environnental resource.
However, this flexibility is deceptive since the wong design
choices can lead to fundanental errors in application. Control
of confounding effects requires a conmtnment of resources for
devel opi ng and testing market prototypes [note 11]. Inadequate
control results in unreliable, meaningless results [note 12].

Each of the five nmethods has its strengths and weaknesses. Each
may be subject to error and bias in application. A thorough
under standi ng of each is essential for correct interpretation
Each nethod takes and gives a somewhat different perspective of a
non- mar ket good or service. It is best to apply nore than one
met hod and to view each estinmate as a piece of evidence. The
result is a body of value evidence that can be cross-checked for

| ogi cal consistency and contradictions.

Non- Mar ket Val ues in National Accounts

The excl usion of non-market goods and services from nationa
accounts has been a concern since their first w despread use in
the 1940s and 50s. This concern deepened in the 1960s as

nati onal accounting nethods were adopted in countries with
substantial subsistence econom es. Wiere subsistence activities
are routine, a large portion of the econony is unpriced. A net
loss transfer of resources from subsistence to the commerci al
sectors could easily show up as a net gain in nmeasured nationa
income. This bias led the United Nations to devel op and
recomend procedures for pricing subsistence activities

[note 13].

The first attenpts to incorporate environmental resources in
nati onal accounts were aimed at stocks of natural resource
commodities such as oil, forests, soil, and fish. Standard
accounts recogni ze the value of these resources only when they



are extracted or harvested; the income fromthis is noted in
standard accounts. But the correspondi ng depreciation in the
val ue of the remaining stock is not taken into consideration

Several recent studies estinmate depreciation for resource
commodi ties, such as oil and forest stocks, using the substitute
service approach. Depreciation is the difference between the
current market value of the resource stock and the market val ue
of the stock in the next tine period. In Indonesia, standard
accounting procedures show that GDP grow h (1971-1984) averaged
7.1% per year. This growh rate drops to 4% after deducting for
depreciation in only three resources -- oil, forests, and soi
[note 14]. A simlar analysis in Costa R ca showed a 6%

di fference between the apparent and real GDP growth rates

[note 15].

Two recent studies go beyond resource commodities to incorporate
unpriced environmental goods and services such as air and water
quality. The Mexican governnment and the Worl d Bank devel oped
prot ot ype accounts that include conventional market goods,
resource comodities, and unpriced environnental goods and
services. These accounts indicated that the cost of

envi ronnent al decay reduced Mexi can national income by 13%
Capital accounts showed that a 13%rate of net investnment in
ordinary capital was offset by a decrease of 15%in environnenta
capital. This nmeans that Mexican national wealth was actually
declining at 2% per year [note 16]. This pattern of investnent
is no sustainable [note 17].

In a second experinent, Daly and Cobb [note 18] extended the
nati onal accounts for the U S. econony to a broad range of

envi ronnent al goods and services, including air and water
quality, wetlands, noise, and urban congestion. This extension
drew on a research literature that included all five of the

val uation nethods listed in Table 1. Daly and Cobb called their
extended neasure of national inconme an index of sustainable

wel fare (1SW.

Figure 1 shows per capita GNP and per capita ISWfor the U S
from1950 to 1986. Both GNP and | SWincreased markedly during the
time period but GNP at a much faster rate than ISW The result
is an absol ute divergence between GNP and | SW

Figure 1. United States: Per Capita G\P and I SW(U.S. 1990,
$1, 000)

Fi gures cannot be shown in the gopher fornat

These prototype studies are best viewed as experinmental. The
framewor k and nethods they use require further scrutiny and
refinement. The studies do suggest, however, that environnenta
quality has an enpirically significant inmpact on econonic
performance. Standard accounts ignore this inmpact. This

om ssion may allow a nation to be blind-sided by environnenta
decay. Extended accounts offer one framework for considering the
real economic tradeoffs.



Research is needed to extend the present studies. The existing
cases fail to address human capital, institutional assets, or
technol ogi cal change. The exclusions nmean that we cannot

det erm ne whet her the neasured natural resource depletion is

of fset by investnments in schools, institutions, or technol ogica
i nnovati on. The present studies are therefore unhel pful when it
cones to critical devel opnental tradeoffs -- such as whether it
makes sense to forego an investnent in schools in order to save a
forest. A true neasure of sustainability accounts for al
producti ve assets. Wthout broad coverage, the accounts are
[imted to sectoral issues.

Non- Mar ket Values in Strategic Anal ysis

Strategic benefit-cost analysis is notivated by the economc
consequences of environmental investments. I11]-advised

i nvestnments waste a nation's resources. Strategic analysis
supports infornmed policy choices through the ex ante anal ysis of
al ternative environnental investnents.

Strategic analysis is limted by the existing capacity for

non- market valuation. In the U S., non-nmarket val uation studies
and techni ques have devel oped steadily since the 1960s. This
research base supported the first exanples of strategic anal ysis
inthe late 1970s [note 19]

Freeman [note 20] anal yzed the benefits and costs of U S air and
wat er pollution control progranms. The analysis integrated

exi sting research in a prototype strategic framework. The
framewor k defined benefit categories, identified know edge gaps,
and gave a prelimnary idea of aggregate benefits and costs.
Table 2 lists Freeman's benefit-cost categories and estimates.
Benefit estimates for agriculture, fisheries, and materials
damage were produced using research based on the substitute
service and productivity approaches. Estinmated health,
recreation, aesthetic, and residential property benefits were
based on research using the travel cost, hedonic, and constructed
mar ket appr oaches.



Tabl e 2. Annual Benefits and Costs of Air and Water Poll ution
Control, United States (in billions U S. $, 1990 Price Level)
[note a]

Benefit - Cost Air Pollution Wat er Pol |l ution
Cat egory Cont r ol Cont r ol

Benefit Categories:

Agriculture 0.6 -

Fi sheri es - 1.6
Mat eri al s Danmage 7.4 3.6
Heal t h 34.0 2.0
Recreati on - 9.2
Aest hetic - 2.4
Resi denti al Property 1.4 -

Total Benefits 43. 4 18. 8
Total Control Costs 33.2 21.4

a. Estimates are from Freeman (1982). A dash indicates that a
dol l ar value was not estinmated for the benefit category.

These estimates indicated that annual air pollution benefits

exceed costs by nore than $10 billion. The health benefit
estimate of $34 billion for air quality was the largest single
source of benefits. |In contrast, the net benefits of water

pollution control are negative. Several alternatives m ght be
considered. One option is an expansion of air pollution control
and a cutback on water pollution control expenditures. A second
would be to identify specific policy actions to enhance benefits
and reduce costs.

Non- Mar ket Val ues in Project Analysis

Project-level analysis extends conventional benefit-cost
procedures to the non-market sector. This extension is

i ncreasingly conmmon in devel opnment decisions [note 21]. Two
recent studies illustrate the use of the constructed markets
approach in project-Ilevel analysis.

A Wrld Bank study in Brazil estimted househol ds' wllingness to
pay (WIP) to hook up to a centralized water system[note 22].

Val ue data were obtained using in-person surveys and conti ngent
val uation. The val uation question asked, "If you were required
to pay X cruzeiros per nmonth for a connection, would you choose
to connect to the systemor would you prefer to use the

al ternative source?"



Average WIP for a yard connection was 100 cruzeiros or about 2.3%
of household incone. Variation in willingness to pay, however,
meant that only a subset of househol ds woul d connect at a charge
sufficient to cover the cost of the hook-ups. Financial

viability could be attained, however, by providing different
services at different prices. One alternative was to provide
in-yard taps at a price high enough to cover the cost of public
taps for [ower incone househol ds.

A simlar contingent valuation study estimated willingness to pay
for inproved sanitary sewers in Kumasi, Ghana [note 23]. In
aggregate, a centralized, conventional sewer systemwth in-hone
water closets failed the benefit-cost test. Benefits were only
5% to 20% of costs. A perceived lack of reliability was
critical. Residents viewed water closets as unreliable,
requiring both reliable sewer and water systems. |In contrast,
benefits were larger than costs for a decentralized system based
on sanitary, vented latrines. Via this second option, a mgjor

i nprovenent in sanitation could be had with no significant burden
on scarce governnental funds.

Policy Inplications

Non- mar ket val uati on can hel p assess devel opnent choi ces

i nvol ving unpriced goods and services. Unpriced and partially
priced goods and services include nunicipal water and sewage
systens, health care services, and public transportation systens.

Non- mar ket valuation is used to estimate the denmands for these
goods and services. Resource issues include the destruction of
wet | ands, overuse of a common aquifer, the health costs of

ai rborne | ead and ot her pollutants, and the foregone tourism due
to the pollution of rivers and beaches and the destruction of
coral reefs. In these cases, non-market val uation hel ps nmake
tradeoffs between the priced and unpriced uses of a resource.

Non- mar ket val uation places econom ¢ and environnmental decisions
on a nore equal footing. It has a proven record in extending the
scope and useful ness of project-level benefit-cost analysis. On
an experinental and trial basis, it may be used with strategic
anal ysis or extended accounts to assess broad policy directions.

Public investnent in non-market val uation m ght evol ve through
three stages. At a first stage, project-level studies are
conducted to assist in key devel opment decisions. Valuation
approaches are chosen to fit the specific needs, budget, and data
[imtations of the project-level studies. The studies contribute
to a growing inventory of quantity, quality, and value data for
unpriced goods and services.

At a second stage, know edge gaps and priorities are assessed

gi ven the accunul ated data and experience. Valuation studies are
carried out to fill in gaps. Special studies may be designed to
conpare the performance of alternative methods. Experinments may
be funded to refine and test the policy useful ness of strategic
anal ysi s and extended accounts.



At a third stage, non-market valuation is an integral, on-going
part of environnental and devel opment policy. Values are updated
as new studies are conpleted. Econonic and environnental
decisions are nade in view of the estinmated tradeoffs. The
success and failure of these tradeoffs may be tracked by extended
accounts.

At each stage, practitioners and their clients need to be aware
of the state-of-the-art. At present, non-market valuation is an
evolving and difficult area of research. It requires specialized
skills and care in estimation and interpretation. A misapplied
nmet hod can be worse than useless--it can mslead rather than
inform Time and a healthy skepticismmay help a country to
build its technical capacity and to benefit fromthe practica
uses of any given nethod.
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