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3. VALUING THE ENVIRONMENT

Chapters 1 and 2 showed that however sustainable development
is interpreted it requires that we raise the political and economic
profile of the environment. But there is an implicit bias in the
way in which economies work. Many goods and services have
prices which can be observed in the marketplace. Environmen-
tal goods and services and the general functions which environ-
ments serve (e.g. as a waste sink) are not invariably bought
and sold in the marketplace. Thus if we leave the allocation of
resources to the unfettered market, it will tend to over-use the
services of natural environments.

This observation is elaborated upon in Chapter 7 and is a
fundamental feature of economic science. In order to ensure a
better allocation of resources, one that at least tries to correct
the bias implicit in the unfettered marketplace, it is impor-
tant to have some idea of what the environment is “worth”.
Chapter 1 stressed the importance of a proper valuation of
the environment as a major feature of sustainable develop-
ment. This notion offends some conservationists. It is therefore
worthwhile explaining the basics of the economic valuation of
environmental services. '

Economics and environmental values ‘

Care and concern for the environment can be thought of as posi-
tive preferences for cleaner air and water, less noise, protection
of wildlife, and so on. Economics is about choice, and choice -
relates to situations in which we have preferences for certain
things but in which we cannot choose everything we like because
of income limitations. Very simply, given limited resources, the
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-rational thing to do is to choose between our preferences in
an effort to get the most satisfaction — or “welfare™, to use
the economist’s term — we can. H we apply economics to
environmental issues, then, we should expect to obtain some

 insights into the desirability of improving the environment fur- -
ther, taking the social objective of increasing people’s overall

-satisfaction (or welfare) as given. This assumption about the
social objective used to derive measures of gains and losses is
important, _

- To be clear, what is being said is that an improvement in
environmental quality is also an economic improvement if it
increases social satisfaction or welfare.

‘Such a definition raises a host of questions and problems. For
~example, whose welfare are we talking about? It could readily be

. the case that we can improve this generation’s welfare but only
at the cost of the next generation’s. Should we take this into
account, and, if so, how? How far into the future should we look
— a few generations, hundreds of years, or maybe thousands?
Another problem concerns the legitimacy of measuring gains
and losses according to how they impinge on human welfare
alone. There is an extensive philosophical debate on the meral
rights and standing of living creatures other than man: if they
are ascribed rights, what relation do these rights have to human
rights — are they equal, superior or less? A third problem (there
are many more) is that a social objective based on mankind’s
more immediate wellbeing need not be consistent with long-run
‘welfare or even human survival: while it is tempting to think that
economic systems should contain some in-built mechanisms for
sustainability, there is no evidence that they do. Some care
needs to be exercised, then, that the use of social objectives such
as gains in welfare does not dictate or support policies which are
inconsistent with the ecological preconditions for existence or,
at least, some minimal quality of life.

- The preferences for the environment, which show up as

-gains in welfare to human beings, need to be measured. It
‘may seem odd to speak of “measuring preferences” but this is
taitly what that branch of environmental economics devoted

:benefit measurement does, A benefit is any gain in welfare
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(or satisfaction or “utility”). A cost is any loss in welfare, We
are concerned then with the measurement of the benefits from
improvements in, or the costs of reductions in, environmental
quality. If we prefer clean air, we place a value on it. But since
clean air is not bought and sold in the matketplace, at least not
directly, money is not directly involved. None the less, the ben-
efit of clean air is an economic benefit - it improves the welfare
of people. ' '

In benefit estimation money is used as a measuring rod, a
way of measuring preferences. There are very good reasons for
supposing that money is a good measure of the gains and losses
to people from environmental change, What is important is that
money just happens to be a convenient measuring rod. As long -
as we do not forget that there will be some immeasurable gains
and losses, the measurement of gains and losses in money terms
will turn out to be revealing and, we shall argue, supportive of
environmental values and environmental policy.

Although we limit money to being just a measuring rod, even
this limited role for it still causes many people problems. For
example, what does it mean to place a money value on-.the
benefit of preserving the Californian condor or the African
rhinoceros? The temptation is to say that such creatures are
“beyond price”. :

There are, however, two interpretations that might be placed
on the idea that something is priceless. The first is that priceless
objects are of infinite money value. When art experts speak of
priceless works of art, however, they do not mean that they have
infinite values. They mean that they are unique and irreplace-
able, but that, in auction they would fetch very high prices
indeed. A moment’s reflection will indicate that no one can or
would pay an infinite price for them. So it is with the condor
and the rhinoceros: their preservation is worth very large sums
of money — many of us would pay substantial sums to see them
preserved ~ but none of us values them at ar’infinite price. The
equation of “priceless” with “infinite value” is illicit. The second
interpretation is moré appealing. This says that there are some
things in life which simply cannot be valued in money terms —
there is somehow a compartment of our thinking that refuses
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to place money values on, say, human life. While this is a more
reasonable interpretation of phrases such as “beyond price” care
needs to be taken in applying it. We do not act as if human life,
for example, is outside our capacity to value things in money

terms. We quite explicitly draw boundaries round the kinds of

expenditures that we are prepared to make to save life. Thus,
while there remains a quite warranted suspicion that the process
-of money valuation is illicit in some contexts, the reality is that
choices have to be made in contexts of scarce resources. Money
as a measuring rodis a satisfactory means of proceeding,

Environmental improvements can show up in the form of
effects which have direct money values. Improving a beach or
river or wetland area, for example, can increase the number
of visitors and, if the area has entrance charges, the revenue
from those charges will increase, Reducing air pollution can
improve the growth and quality of agricultural crops and there is
obviocusly a direct monetary counterpart to such gains. Reducing
sulphur emissions may lower the rate at which buildings or metal
structures corrode. The direct market value of such reduced
corrosion can be estimated by looking at the prolonged life
of -the structures and hence the reduced cost of protecting
them or replacing them. Slightly less obvious is the effect

. that improving human heaith has on the saving of marketed

resources. Reductions in respiratory disease from reducing air
pollution, for example, will show up in a reduced demand for
heaith care, thus saving on health service costs, and in less
days lost from work due to illness, Notice, however, that these
gains in reduced resource costs and increased productivity are
not adequate measures of the welfare gain. This can only be
measured by the value placed on improved health by the petrson
atrisk, and, typically, this will bear little relation to the resource

_ costs that are saved. We shall return to this issue later.,

The above examples indicate some of the ways that we can
approach the monetary evaluation of the welfare gains from

environtmental improvement. But many of the gains will not

show up even in such an indirect fashion. Suppose for example
that the improved wilderness area is not subject to entrance
charges but that because of the improvements more people .
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do visit it. There is no apparent “market” in the environmental
improvement: the gain is not bought z-md sold by anyor}e. et

It is important to realize that, while the absenc_e of markets
or indirect markets makes the process qf economic evaluation
more difficult, it by no means renders it 1rr‘1po.ss.1b1e. Even xgore
important, the absence of a market or indirect market. 0?151
not mean that economic gains are not presen:c. There are sti
welfare improvements — people prefer the wilderness area to
be improved. This preference has to be measured.

The uses of monetary measures

Why is it important to place monetary measures on environmen-
tal gains and losses? There are sevc?ral reasons. -
Preferences for environmental improvement can show up in
various ways. We have already noted, for ex.ample, that member-
ship of environmental bodies responds to increased awareness.
Political lobbies are another mechaplsn}, not unrelated tp
memnibership of pro-environment orgamzatlonf,. and the concern
of political parties to secure the “green vote” is another mani-
festation of the importance of environmenta}hsm. Both expressions
of concern capture to some extent the int.ensny of preference forthe
environment, but the attraction of placing money values on these
preferences is that they measure the degree of co‘ncern..:I'he. wz},y
in which this is done is by using, as the means of “monetization”,
the willingness of individuals to pay for the environment. h
At its simplest, what we seek is some exPressmn of how muc
people are willing to pay to preserve or improve the envn-on;
ment. Such measures automatically express not just t_he fact o
a preference for the environment, but also the intensity f’f t!lat
preference. Instead of “one man one vote:”, then, rponegzatloﬁ
quite explicitly reflects the depth of feeling contained in eac
VO;C;- of course, the issue is one of losing an t_anvironmen?al l.aetg-
efit, we may wish to rephrase the problem in terms of 1ndiv1 -
uals’ willingness to accept monetary compensation for the. 0ss,
rather than their willingness to pay to pr-event the Ipss. Thls can
result in very large implied values of environmental qual_zty. Our
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~ first reason for seeking a monetary measure, then, is that it will,
to some considerable extent, reflect the strength of feeling for
the environmental asset in question.

The second reason arises out of the first: provided the mon-
etary measures that are revealed ate sufficiently large, they offer
a supportive argument for environmental quality. The useful-
ness of such arguments in turn arises from the fact that voters,
politicians and civil servants are readily used to the meaning of
gains and losses that are expressed in pounds or dollars,

To say that a particular species in danger from some develop-
ment is valued very highly because of the vocal expression of
concern is one thing. To support that argument with a mon-

. etary expression of that concern makes the case for preservation
stronger thar if any one argument is used alone,

. The third reason for wanting to make the effort at monetiza-
tion is that it may permit compatrison with other monetary ben-
efits arising from alternative uses of funds,

The point here is that preserving and improving the environ-
ment ‘is never a free option: it costs money and uses up
real resources. This is true whether actual expenditures are
incurred to preserve a habitat or insulate houses against noise
or introduce'sulphur emission reductions, or whether the cost
of preservation is in terms of some benefit forgone. Preserv-
ing a wetlands area, for example, may well be at the cost of
agricultural output had the land been drained. If a monetary
measure of environmental benefits can be secured, it can be
compared to the monetary benefits of the agricultural output.
This will help in any analysis of the extent to which it is socially

‘worthwhile to preserve the land. The option with the biggest net
benefit — i.e. the excess of benefits over costs — will be the one
that is preferred, subject to any other considerations relating,
say, to the interests of future generations, T

The reasoning above may be formalized. The exercise of
comparing the costs and benefits of two or more options of
the use of Jand in the manner discussed is known as cost-benefit
analysis.

Cost-benefit analysis (or CBA for short) makes operational
the very stmple, and rational, idea that decisions should be based
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on some weighing up of the advantages and disadvantages of an
action,

At the moment, it is important to stress that CBA is not the
only way to assist in decisions of the kind under consideration.
There are other approaches which may be preferred. But CBA
is the only one which explicitly makes the effort to compare like
with like using a single measuring rod of benefits and costs,
money. :

Mohetary value of national environmental damage and benefits

It is possible to illustrate the way in which benefit estimation
techniques have been used to measure the importance of
damage to the ¢nvironment and, the converse, the benefits
of environmental policy.

Box 3.1 Pollution damage in the Netherlands (all figures are in
billions) , '

. Cumulative Damage ~ Annual Damage 1986

“t0 1985
Dfl US3 Dyl Ussg
Airpollution 4.0-11.4 1.2-3.0 1.7-2.8 0.5-0.8
Water pollution n.a, n.a. 0.3-0.9 0.1-0.3
Noise nuisance 1.7 0.5 0.1 0.0
Total 57430 1735 2138  0.6-1.1

Source: Netherlands Ministry of Public Housing, Physical Planning and Environ-
mentai Management, Environmental Programofthe Nerherlam_i’s 1986-1990 (The
Hague, 1985);and J. B. Opschoor, “A Review of Monetary Estimates of Benefits
of Environmental Improvements in the Netherlands”, OECD Workshop on the
Benefits of Environmenta! Policy and Decision-Making, Avignon, France, Qc-
tober 1986,

Box 3.1 shows estimates for the costs of environmental dam-
age in the Netherlands. Note that these are damage estimates
arising from pollution. A good many types of damage were not
capable of “monetization”, so that, if the monetized figures are
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aceepted, actual damage exceeds the estimates shown. Various
techniques were used to derive the figures and considerable cau-
tion should be exercised in using them. They are, at best, “ball-
park” numbers, None the less, they show that even measured
damage is a significant cost to the economy - the totals shown
are 0.5-0.9 per cent of Netherlands GNP,

Box 3.2 present similar estimates for Germany. Again, mény
items have not been valued and differing techniques are used
to derive the estimates. The tigures shown total over 100 billion

Box3.2 Pollution damage in Germany

1083/5
DM billion USS$ billion

Airpollution
Health (respiratory disease) 2.3-5.8 0.8-1.9
Materials damage 2.3 0.8
Agriculture 0.2 0.1
Forestrylosses ' 2329 0.8-1.0
Forestry recreation 2.9-5.4 1.0-1.8
Forestry-other 0.3-0.5 0.1-0.2
Disamenity 48.0 15.7
Water pollution
Freshwaterfishing 03 0.1
Groundwater damage 9.0 2.9
Recreation n.a. n.a.
Noise

- Workplace noise 3.4 1.1
House price depreciation 30.0 9.8
Other 2.0 0.7
Total 103.0 33.9

Source: adapted from data given in W. Schulz, “A Survey on the Status of Re-
search Concerning the Evaluation of Benefits of Environmental Policyin the Fed-
eral Republic of Germany”, OECD Workshop on the Benefits of Environmental
Policy and Decision Making, Avignon, France, 1986. -
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Deutschmarks ‘annual damage (about US$ 34 billion), the
major part of which is accounted for by the disamenity effects
of air pollution (which is likely to include some of the separately
listed air pollution costs), and the effects of noise nuisance on
house values. The important point is that, if the estimates can be
accepted as being broadly in the area of the true costs, poliution
damage was costing an amount equal to 6 per cent of Germany’s
GNP in 1985.

Box 3.3 shows estimates for the USA for the year 1978.
However, in this case the figures are for damage avoided by
environmental policy. That is, taking the total of $26.5 billion,
the argument is that, in the absence of environmental policy,

Box 3.3 The benefits of pollution control in the USA 1978

US§ billion

Airpollution

Health 17.0
Soilingand cleaning 3.0
Vegetation . 0.3
Materials . .07
Propertyvalues! 0.7
Water pollution® _ : o
Recreational fishing 1.0
Boating ‘ 0.8
Swimming 0.5
Waterfowl hunting 0.1
Non-user benefits 0.6
Commercial fishing 0.4
Diversionaryuses 1.4
Total - 26.5

Source: M. Freeman, Air and Water Pollution Control- a Benefit-Cost Assessment
(New York: Witey, 1982),
Notes: 1. Net of property value changes thought to be included in other items.

2. At one half the values estimated for 1985, )
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pollution damage would have been $26.5 billion higher in
1978 than it actually was. The total shown in Box 3.3 would be
1.25 per cent of GNP in 1978. The marked divergence between
this figure and the percentage suggested for Germany is partly
explained by the absence of estimates for noise nuisance, and
by the very low figure for property value changes.

Total economic value

While the terminology is still not agreed, environmental econo-
mists have gone some considerable way towards a taxonomy
of economic values as they relate to natural environments,
Interestingly, this taxonomy embraces some of the concerns
of the environmentalist. It begins by distinguishing user values
from “intrinsic” values. User values, or user benefits, derive from
the actual use of the environment. An angler, wildfow! hunter,
fell walker, ornithologist, all use the natural environment and
derive benefit from it. Those who like to view the countryside,
directly or through other media such as photograph and film,
also “use” the environment and secure benefit, The values so
expressed are economic values in the sense we have defined.
Slightly more complex are values expressed through options to
use the environment, that is, the value of the environment as a
potential benefit as opposed to actual present use value. Econo-
mists refer to this as option value. It is essentially an expression
of preference, a willingness to pay, for the preservation of an
environment against some probability that the individual will
make use of it at a later date. Provided the uncertainty about
future use relates to the availability, or “supply”, of the environ-
ment, the theory tells us that this option value is likely to be
positive. In this way we obtain the first partof an overall equation
for total economic value (TEV). This equation says:

TOTAL USER VALUE = ACTUAL USE VALUE + OPTION VALUE

Intrinsic values present more problems. They suggest values
which are in the real nature of the thing and unassociated with
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actyal use, or even the option to use the - thing. “Intrinsic”
value is a value that resides “in” something and that is unrelated
1o human beings altogether. Put another way, if there were no
humans, some people would argue that animals, habitats etc.
would still have “intrinsic” value. There is a separate, but not
wholly independent, concept of intrinsic value, namely -valye
that resides “in” something but which is captured by people
through their preferences in the form of non-use value. It is
this second definition of intrinsic value that we yse. That is,
values are taken to be entities that reflect people’s preferences,
but those values include concern for, sympathy with and respect
for the rights or welfare of non-human beings. The briefest
introspection will confirm that there are such values. A great -

many people value the remaining stocks of blue, humpback - o

and fin whales. Very few of those people value them in
order to maintain the option of seeing them for themselves. What
they value is the existence of whales, a value unrelated to use,
although, to be sure, the vehicle by which they secure the
knowledge for that valye to exist inaywellbe afilm or photograph
or the recounted story. The ¢xample of the whales can be re-
peated many thousands of times for other species, threatened
or otherwise, and for whole ecosystems such as rainforests, wet-
Iands, lakes, rivers, mountains and so on.

The existence values are certainly fuzzy values. It is not very
clear how they are best defined. They are not related to vicari-
ous “benefit, i.e. securing pleasure because others derive a
use value. Vicarious benefit belongs in the class of option values,
in this case a willingness to pay to preserve the environment
for the benefit of others. Nor are existence values what the
literature calls bequest values, a willingness to pay to preserve
the environment for the benefit of our children and grand-
children. That motive also belongs with option value. Note
that if the bequest is for our immediate descendants we shall
be fairly confident at guessing the nature of their preferences.
I we extend the bequest motive to future generations. in
general, as many environmentalists would urge us to, we face
the difficulty of not knowing their preferences. This kind of
uncertainty is different to the uncertainty about-availability of
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the environment in the future which made option value positive.
Assuming it is legitimate to include the preferences of as yet
unborn individuals, uncertainty about future preferences could
make option value negative.

Provisionally, we state that:

INTRINSIC VALUE = EXISTENCE VALUE

Thus we can write our formula for total economic value as:

TOTAL ECONOMIC VALUE = ACTUAL USE VALUE + OPTION VALUE -+
EXISTENCE VALUE

Within this equation we might also state that:

OPTION VALUE = VALUEIN USE (by the individual) + vALUE INUSE
BY FUTURE INDIVIDUALS (descendants and future generations) +
VALUE IN USE BY OTHERS (vicarious value to the individual)

The context in which we tend to look for total economic values
should also not be forgotten. As discussed in Chapter 2, in
many of those contexts three important features are present.
The first is irreversibility. If the asset in question is not pre-
served it is likely to be eliminated with kttle or no chance of
regeneration. The second is uncertainty: the future is not known,
and hence there are potential costs if the asset is eliminated
and a future choice is forgone. A dominant form of such
‘uncertainty is our ignorance about how ecosystems work: in
sacrificing one asset we do net know what else we are likely to
lose. The third feature is uniqueness. Some empirical attempts
to measure existence values tend to relate to endangered spe-
cies and unique scenic views. Economic theory tells us that this
" combination of attributes will dictafe preferences which err on
the cautious side of exploitation. That is, preservation will be
relatively more favoured in comparison to development.
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Total economic value and decision-making

The relevant comparison when looking at a decision oﬁ a
development project is between the cost of the project, the
benefits of the project, and the TEV that is lost by the develop-

ment. More formally, we can write the basic rules as:

(i) Jproceed with the development if _
(Bp~Cp~Byp)>0
and ) .

(ii) do not develop if

where

Bp, refers to the benefits of development
Cp refers to the costs of the development, and

Bp refers to the benefits of preserving the environment by not
developing the area.

TEV is in fact a measure of By, the total value of the asset left
as a natural environment. The benefits and costs of the'develop-
ment will be relatively simple to measure, primarily because they
are likely to be in the form of marketed inputs and outputs which
have observable prices. This is clearly not going to be the case
with TEV, so we need now to investigate ways in which we can
measute the component parts of TEV.

Direct and indirect valuation |

The approaches to the economic measurement of environmen-
tal benefits can be broadly classified as direct and indirecs
techniques. The former considers environmental gains — an
improved scenic view, better levels of air quality or water
quality, etc. — and seeks directly to measure the money value
of those gains. This may be done by looking for a surrogate
market or by using experimental techniques. B
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The surrogate market approach looks for a market in which
goods or factors of production (especially labour services) are
bought and sold, and observes that environmental benefits or
costs are frequently attributes of those goods or factors. Thus,
a fine view or the level of air quality is an attribute or feature
of a house, a risky environment may be features of certain jobs,
and so on. The experimental approach simulates a market by
placing respondents in a position in which they can express
their hypothetical valuations of real improvements in specific
environments. In this second case, the aim is to make the
hypothetical valuations as real as possible.

Indirect procedures for benefit estimation do not seck to
measure direct revealed preferences for the environmental good
in question. Instead, they calculate a “dose-response” relation-
ship between. pollution and some effect, and only then is some
measure of preference for that effect applied. Examples of dose-
response relationships include the effect of pollution on health;
the effect of pollution on the physical depreciation of material
assets such as metals and buildings; the effect of pollution on
aquatic ecosystems, and the effect of pollution on vegetation,

However, indirect procedures do not constitute a method of
finding willingness to pay (WTP) for the environmental ben-
efit (or the willingness to accept (WTA) compensation for
environmental damage suffered). What they do is to esti-
mate the relationship between the “dose” (pollution} and the
non-monetary effect (health impairment, for example). Only
then do they apply WTP measures taken from direct valuation
approaches. Accordingly, we do not discuss indirect procedures
further in this chapter.

The hedonic price approa.ch

The value of a piece of land is related to the stream of benefits
to be derived from that land. Agricultural output and shelter are
the most obvious of such benefits, but access to the workplace,
to commercial amenities and to environmental facilities such
as parks, and the environmental quality of the neighbourhood
- in which the land is located, are also important benefits which

~ence in pollution levels is usually done by means of a multiple

-number of similar residential properties over a period of years - _

-tion data, as controlling for other influences over time is much

- and quality of accommodation available, the accessibility. of the ..
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accrue to the person who has the right to use a particular piece
of land. The property value approach to the measurement of
benefit estimation is based on this simple underlying assump-
tion. Given that different locations have varied environmental
attributes, such variations will result in differences in property
values. With the use of appropriate statistical techniques the
hedonic approach attempts to (a) identify how much of aprop- .
erty differential is due to a particular environmental difference
between properties and (b} infer how much people are willing to
pay for an improvement in the environmental quality that they
face and what the social value of the improvement is. Both the
identification and the inference involve a number of issues
which are discussed in some detail below. _

The identification of a property price effect due to a differ-

regression technique in which data are taken <€ither on a small

(time series), or on a larger number of diverse properties at
a point in time (cross section), or on both (pooled data). In
practice almost all property value studies have used cross sec-

more difficult. ' _
It is well known of course that differences in residential prop-
erty values can arise from many sources, such as the amount

central business district, the level and quality of local public
facilities, the level of taxes that have to be paid on the property, e
and the environmental characteristics of the neighbourhood, as R
measured by the levels of air pollution, traffic and aircraft noise, - :
and access to parks and water facilities. In order to pick up the
effects of any of these variables on the value of a property, they
allhave to be included in the analysis. Hence such studies usually
involve a number of property variables, a number of neighbour-
hood variables, a number . of accessibility variables and finally
the environmental variables of interest, If any variable that is
relevant is excluded from the analysis then the estimated effects
on property value of the included variables could be biased.
Whether the bias is upward or downward will depend on how
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Box3.4 Impact of air pollution en property values

City Yearof: Pollution % fallin property
(a) property data value per % increase
(b) pollution measure in pollution
StLouis 1960- Sulphation 6.06-0.10
1963 Particulates 0.12-0.14
Chicago 1964-7 Particulates 0.20-0.50
1964-7 and Sulphation
‘Washington 1970 Particulates 0.05-0.12
1961-7 Oxidants 0.01-0.02
Toronto- 1961 Sulphation 0.06-0.12
Hamilton 19617
Philadelphia 1960 Sulphation 0.10
1969 Particulates 0.12
Pittsburg 1970 Dustfalland 0.09-0.15
1969 Sulphation :
Los Angeles 1977-8 - Particulates

1977-8 and Oxidants 0.22

Source: D. W. Pearce and A. Markandya, Environmental Policy, Benefits:
Monetary Evaluation (Paris: OECD, 1989).

the included and excluded variables relate to cach other and to
the value of the property. .'

On the other hand if a variable that is irrelevant is included
in the analysis then no such systematic bias results, although
the estimates of the effects of the included variables are ren-
dered somewhat less reliable. This would suggest then that we
include as many variables as possible. However, doing so creates
another difficulty. Typically many of the variables of interest are
themselves very closely correlated. So, for example, accessibility

to the town centre is often closely related to some measures of

+ air pollution, and one measure of air pollution, such as total
suspended particulate matter, is very closely correlated to other
measures such as sulphur dioxide. To overcome this, many stud-
. les use only one “representative” measure of pollution.
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Examples of hedonic price estimates of environmental qua'llty B
Box 3.4 reports the results of hedonic price air pollution studies

where significant effects of air pollution on property values have
been found and where these effects can be expressed irrespec-

tive of the units of measurement of pollution or property values -

(i.e. in percentage terms). As stated earlier, many such studies

find it difficult to distinguish between different forms of air .

pollution because of their strong inter-correlation. In these

Box3.5 Theimpact of aircraft noise on house prices (per ceﬁt of

house price)- . - : -
Location - Impact of one unit Impactof one unit
changein NEF - change in NNI
USA . N .
Los Angeles - T o8
Englewood ' - ) 0.78
New York 1.60-2.00 ' 0.78
Minneapolis 0.40 . 0.62
San Francisco ) 0.50 0.45-0.90
Boston 0.40 ~
Washington, DC - 1.00 -
Dallas 0.58-0.80 -
Rochester 0.55-0.68 C -
UK : ‘ '
Heathrow (a) 0.56-0.68 _ -
T ® - C o112
Gatwick . = .. 146
Canada
Toronto - 0.18-0.60
Edmonton 0.50 -
Australia
Sydney _ 0.00-0.40 ) —

Source: Pearce and Markandya, op. cit.
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cases the one pollution measure included inevitably picks up
the effects of all forms of air pollution with which it is strongly
correlated. The results suggest that a one per cent increase in
sulphation levels will result in falls in property values between
0.06.and 0.12 per cent. A similar increase in particulates lowers
property values by between 0.05 and 0.14 per cent. Where the
pollution variable is picking up more than one measure of air
pollution, property value falls of between 0.09 and 0.5 per cent

are recorded. Again we should note that the fall in property’

values per unit increase in pollution c¢ould vary with the level
of pollution. R )

- Boxes 3.5 'and 3.6 show similar valuation approaches for noise
nuisance. From Box 3.5 we would conclude that a unit increase
“in noise exposure frequency (NEF) will cause a 0.6 per cent
reduction in the price of a house. (This is the average

Box 3.6 The impact of traffic noise on house prices (per cent of
house price) '

. Location Impact of one unit
changein Lég

USA : . :
North Virginia ' 0.15
Tidewater 0.14
North Springfield 0.18-0.50
Towson 0.54
WashingtonDC (.88
Kingsgate. 0.48
NorthKing County 0.30
Spokane ) 0.08
Chicago 0.85
Canada

Toronto : 1.05

Source: Pearce and Markandya, op, cit.
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of . the results reported in the NEF column.) Using a different
measure of noise exposure, the noise and number index (NND),
the depreciation is just over 0.75 per cent for each unit of NNI.

I these results applied today, what we would be saying is that -

aircraft noise causing a single unit change in the NNI measure

. of noise would “cause” a £3,750 reduction in the price of a

house costing £50,000. From Box 3.6 we would conclude-that
an increase in traffic noise of one decibel will lower house prices

by half of one per cent. Thus a house over £50,000 would lose .. |

£2501in value for every one-decibel increase in traffic noise, _

Are hedonic price valuations reliable ‘and accurate? The
difficulty, of course, is that we have no absolutely correct
yardstick against which to measure their reliability. If we had
such a yardstick we would not need to engage in hedonic price
approaches! It is thus in the nature of-non-market valuation that
accuraCy and reliability have to be tested by other means. The
Imain tests ate:

@ consistency of results in similar contexts;

(i) consistency of results with other benefit estimation tech-
niques; N "
(iii) consistency of results with “real market” experience.

On the basis of ‘these tests, hedonic price valuation, properly

executed, provides reasonably reliable benefit estimates.
Contingent valuation

The contingent valuation method (CVM) uses a direct approach

— it basically asks people what they are willing to pay for a

benefit, and/or what they are willing to receive by way of

. compensation to tolerate 4 cost. This process of “asking” may be

either through a direct-questionnaire/survey or by experimen-

- tal techniques in which subjects respond to various stimuli in

“laboratory” conditions. What is sought are the personal valua-

tions of the respondent for increases or decreases in the quan-
ity of some good, contingent upon an hypothetical market,

Respondents say what they would be willing to pay or willing to

~
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accept if a market existed for the good in question. A contingent
- market is taken to include not just the good itself (an improved
view, better water quality etc.), but also the institutional context
in which it would be provided, and the way in which it would be
financed. '

One major attraction of CVM is that it should, technically,
be applicable to all circumstances and thus has two important
features:

® it will frequently be the only technique of benefit estima-
tion; .

® it should be applicable to most contexts of environmenta]
policy. - ‘ '

The aim of the CVM is to elicit valuations — or “bids” — which are
close to those that would be revealed if an actual market existed.
The hypothetical market — the questioner, questionnaire and

* respondent —'must therefore be as close as possible to a real -

market. The respondent must, for example, be familiar with
the good in question. If the good is improved scenic visibility,
this might be achieved by showing the respondent.photographs
of the view with and without particular levels of poltution. The
respondent must also be familiar with the hypothetical means of
payment - say a local tax or direct entry charge — known as the
payment vehicle. .

The questioner suggests the first bid (the “starting-point bid
(price)”) and the respondent agrees or denies that he/she
would be willing to pay it. An iterative procedure follows:
the starting-point price is increased to see if the respondent
would still be willing to pay it, and so on until the respondent
declares hefshe is not willing to pay the extra increment in the
bid. The last accepted bid, then, is the maximum willingness to
pay (MWTP). The process works in reverse if the aim is to.elicit
willingness to accept (WTA): bids are systematically lowered
until the respondent’s minimum WTA is reached.

A very large part of the literature on CVM is taken up with
discussion about the “accuracy” of CVM. Accuracy is not easy to
define. But since the basic aim of CVM is to elicit “real” values,
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2 bid will be accurate if it coincides (within reason) with one
that would result if an actual market existed. But since actual
markets do not exist ex hypothesi (otherwise there would be no
reason to use the technique), accuracy must be tested by seeing
that:

@ the resulting bid is similar to that achieved by other tech-
niques based on surrogate markets (house price approach, wage
studies, etc.); . _ ’ '

@ the resulting bid is similar to one achieved by introducing the
kinds of incentives that exist in real markets to reveal prefer- -
ence.

One significant feature of the CVM literature has been its use
to elicit the different kinds of valuation that people place on
environmental goods. In particulir, CVM has suggested that
existence values may be very important, as we shall see.

Travel-cost appreaches

Travel-cost models. are based -on an extension .of the. theory
of consumer demand in which special attention is paid to the
value of time. That time is valuable is self-evident. What
precisely its value is remains a question on which there is .
some disagreement, as will become clear later. However, as a
starting point let us imagine a household consisting of a single
person who works as a driver. He can work as many or as few
hours as he wishes and he earns £5 an hour. He is fortunate
enough not to pay taxes, and enjoys (or dislikes) driving for
work or for recreation equally much. On a particular. day he’
can either drive to a park that takes an hour to get to, and spend
some time there, or he can go to work, In these circumstances
he is faced with possibly two decisions. The first is whether to
go to the park or to go to work, The second is, if he goes to the
park; how much time to spend there. Suppose that the cost of
the journey in terms of petrol and wear and tear is £3 and there
is an entry fee of £1. If he goes to the park and spends a couple
of hours there, then it will have cost him £4 in cash
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Box 3.7 Hypothetical relationship between recreational visits
and visiting costs

£ Cost per visit

0 +° 4C
20~ +a
6 +4 +& +f
0

4 5 7 10 12 14

Number of visits made

plus the loss of income £20. The true cost of the visit consists of
the entry fee, plus the monetary costs of getting there, plus the
forgone earnings. If we had informatjon on all these variables,
and we could obtain it for a large number of individuals, along
with the information on the number of visits that each had made
(and would make) during the season, then we could attempt to
estimate the household’s willingness to pay for a given number
of visits. However, at first glance the data would not look very
orderly. Box 3.7 shows the kind of data that we.might find. Our
single-earner household, for example, could be represented by

- the point a: he makes 10 visits at a cost per visit of £20. Points

. b and ¢ represent two households, each of whom face a very

_-high cost (£30). Of these.b makes very few visits because it is
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a poor household living far from the recreational site, and ¢ is -
a high-earning household located near the park that makes‘a
lot of short visits (being a high earner it has a high forgone
earnings component to its costs). Points d, e and f also repre-
sent houscholds with- the same costs per visit. Whereas both d
and e make few visits, d does so because it has no attraction

to the facilities offered; but e does so because it has access to

another park close to its residential location. Household f, on
the other hand, makes a lot of visits. Although it is identical
to e in every other respect, it is not located close to another

- recreational area. It is clear from the above that if we are to -

trace out how a particular household, such as a, would react to -
changes in the cost per visit, then we need to group together
households that are similar to a. The locus of points linking
such houscholds would then constitute their demand curve for
the recreational facilities that the site has to offer. Similarity
here means grouping our observations according to income,.

- preference for recreation and access to other recreational facil-
‘ities. Given the demand curves we can calculate the benefits of
. the site by taking the area under these curves. Adding up the

consumer surpluses for different categories of households gives
us the overall benefit of the site.. .
If the model developed here is to be used to evaluate the -

" benefits of environmental improvements, then further work has .
. to be done. It is-no longer enough to separate out the groups -

according to what other recreational facilities they may have
access to. We now need to know how much of the willingness

to pay of a category of households will increase if the facitityat .

a particular site is improved to allow, for example; the possibility
of fishing in a lake where none was possible before. This in turn
requires knowledge of how much of the willingness to pay for
each site is due to each of its specific facilities. Then by looking
across sites we will be able to trace out changes in this willingness
to pay as facilities change. The data required for such an exercise
would include the facilities of each site and the location of each
household relative to all the sites. This is clearly a very large
amount of information and so some simplifying assumptions
will be necessary in many cases. What these are and how they
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affect the result is discussed later in this section. If we can derive
the demand curve for recreation for a particular category of
households defined by household characteristics such as income,
education and the liking for recreational facilities, and we can
show how. this demand curve would shift if facilities improved,
then the benefit of the improvement can be derived. Box 3.8
illustrates some results obtained by travel-cost approaches in
compatison to contingent valuation.

. Box3.8 A comparison of the simple travel cost and contingent .
valuation estimates of water-quality benefits

~ Water quality change
Lossofarea  Boatableto  Boatableto
gamefishing  swimming

Approach (1981%) (1981%) {1981%)
Contingentvaluation ’

Direct question 19.71 21.18 31.18
' (17) (17) (7
Payment card 19.71 30.88 © 51.18
) (17) ‘ (17N N Y)
Tterative bidding ($25) ~ ~ 6.58 4.21 1053
(19) (19) (19)
Iterative bidding ($125) 36.25 20.13 48.75
(16) (16) (16)
Simple travel cost 3.53 7.16 28.86
69 . (69 (69)

The analysis relates to several sites at the Monongahela River-basin in
Pennsylvania. The water-quality changes involve (a) water-quality
changes that would preciude all recreational use (“loss of area™), (b) im-
proving water quality, and (c) improving to the level where swimming
could occur. The two approaches (CVM and TCM) are seen to be
broadly consistent. See V. K. Smith and W. Desvousges, Measuring
Water Quality Benefits (Boston: Kluwer, 1987), pp. 170-74.
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More on existence value

The introduction indicated that existence valug is a value placed

on an environmental -good and which is unrelated to any actyal =

or potential use of the good. At first sight this may seem an odd
category of economic value, for, surely, value derives from use?
To see how existence values can be positive, consider the many
environmental funds and organisations in existence to protect -
endangered species. The subject of these campaigns could be.a

-readily identifiable and used habitat near to the person support-- .-

ing the campaign. It is very often a remote environment, how-

" ever, so much so that it<is not realistic to expect the campaigner

to use it now, or even in the future. Many people none the

Box 3.9 Membership of conservation and nature appreciation
groups in the UK :

1989

National Trust - 1,700,600

- Royal Seciety for the Protection-of Birds® =~ . 540,000
- Greenpeace o R 282,000
Royal Society for Nature Conservation - . . 204,000
‘Worldwide Fund for Nature . : 125,000
Friendsofthe Barth = - : © 100,000
Ramblers Association , o - . 70,800
Woodland Trust - : 62,000
Council for the Protection of Rural En gland 38,000

Men of the Trees ’ 6,000
London Wildlife Trust T ERC 5,000
Soil Association - 5,000
Marine Conservation Society L 4,000
Flora and Fauna Preservation Society . 3,500

* - British Association for Naturd Cotiservation = LT 900

Source: Susan Pearce, London Environmental Economics Centre
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less support. campaigns to protect tropical forests, to ban the
hunting of whales, to protect giant pandas, rhinoceros, and so
on. All are consumable vicariously through film and television,
but vicarious demand cannot explain the substantial. support for
such campaigns and activities (see Box 3.9). This type of value,
unrelated to use, is existence value. '

Economists have suggested a number of motives, all of which
reduce to some form of altruism - caring for other people or
other beings:

(i) Bequest motives relate to the idea of willing a supply of
~ natural environments to one’s heirs or to future generations in
general. It is no different to passing on accumulated personal
assets. As noted above; hewever, we prefer to see bequest
miotives as part of a use value, the user being the heir or future
generation. It is possible, of course, to think of a bequest as
- relating to the satisfaction that we believe will be given to future

generatiops from the mere existence of the asset, but the very -

notion of bequest tends to imply that the inheritor makes some
use of the asset;
(i) Gift motives are very similar but the object of the gift tends

to be a current person — a friend, say, or a relative. Once again, -

gift motives are more likely to be for use by the recipient. We do
not therefore count the gift motive as explaining existence value
—it is one more use value based on altruism.

(iti) Sympathy for people or animals. This motive is more rele-
vant to existence value. Sympathy for animals tends to vary by
culture and nation, but in a great many nations it is the norm,

not the exception. It is consistent with this motive that we are '

willing to pay to preserve-habitats out of sympathy for the senti-
ent beings, including humans, that occupy them.

" Much of the literature on existence value stops here. The reason
for this is that altruistic motives are familiar to economists. They
make economic analysis more complex but, by and large, altru-
ism can be conveniently subsumed in the conventional model of
rational economic behaviour. Essentially, it says that the well-
being of one individual depends on the wellbeing of another

VALUING THE ENVIRONMENT. 77

individual. There may, however, be other motives at work.

Existence values may, for example, reflect some judgement
about the “rights” of other non-human beings, or a feeling of
“stewardship” about the global or local environment. :

Genuine motives for environmental concern are likely to be
many and varied. For current purposes what matters is that
economic valuation of environmental gains and losses needs to
take account of those motives. ’

Empirical méasures of option and existence value -

It is possible to secure empirical estimates of option and exist-

ence value by the use of methods which adopt a contingent =

valuation approach. In this section we report-several studies
which have attempted to obtain actual measures. '
* David Brookshire, Larry Eubanks and Alan Randall meas-

- ured the opfion price (option value plus. expected consumer

surplus) and existence value of grizzly bears and bighorn sheep

in Wyoming, both species being subject to threats to their exist- _

ence. By asking hunters for their WTP in a context where the

probability of there being adequate supplies of these species was -
* variable, the authors were able to uncover different types of

economic value. A hunter who was certain of his own intentions

- none the less faced uncertain supply. The pattern of bids is
shown in Box 3.10. The U refers to respondents who were

uncertain if they would hunt, the C to respondents who were

- certain they would. This captures an element of demand un-

certainty. The subscripts 5 and 15 refer to the number of years

before a programme being hypothetically paid for by the licences

for which the respondents were bidding. ' -
The overall option price should increase as the probability of

supply increases. This'was the result predicted by the theoryand -

it is seen to hold in this case. One might also expect the bids

“ based on certain demand to exceed those based on uncertain

demand, but the diagrams show that there is no systematic
relationship. Respondents who indicated they would never hunt
the bears or sheep were asked what they would norie the less pay-
to preserve the species. They were further divided into
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Box 3.10 Option values and existence valnes

- Mean bids o
oan Bids (3) Grizzly

sk Bears /, Uss

20}
e 15}

10}

L | - | .

285 50 75 90 1.0
Probability
of supply

Means bids ($)
30

25
208

15

0+

.25 By . .75 80—
: Prohahility -
of supply

Mean gﬁzzly' and T;!iélf:lom' bids for ¢ertain {(C) and uncertain () hunting

demands over alternative time horizons {5 and 15 years).

Source: D, Brookshire, L. Eubanks and A, Randall, “Estimating option pricés’
.and existence values for wildlife resources” » Land Economics, Vol. 9, no. 1 , Feb-
rary 1983, ’
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observers (a form of use value) and non-observers (“pure”
existence value). The results provided estimates of “observer

option price” — i.e. the option price associated with keeping

the species for recreational observation — and existence value.
The results were: '

Bears . Sheep
] J years 15 years 5 years 15 years
Average observer : :
option price (§) - - 218 210 230 18.0
Average existence value: -~ 24.0 152 7.4 6.9

Clearly, these.are significant sums. To see this compare. them
to the average option prices for hunting under, say, 90 per cent
probability of future supply. For grizzly bears and the 5-year
time horizon the sequence would be $21.5 option hunting price
compared to $21.8 option observer price and $24.0 for existence
value. Average existence value is on a par with the bids to main-
tain the population for hunting and observation. _ :

In a later paper, Brookshire et al.! detail findings relating to

- the Grand Canyon. By looking at the bids made by respondents . .

to experience improved visibility (regardless of whether visits
take place or not), the authors find that the total “preservation
bid” for the Grand Canyon’s visibility was $4.43 per month,
compared to a “user bid” of $0.07 per month. Interpreting
existence value as the difference between total preservation
value and use value, the finding is thus that existence value
dominates preservation in this case. Existence value stands
in the ratio of 66:1 to user values. {Note that what is being
preserved is visibility, not the site itself.) The explanation for
such a large ratio is that the resource in question is unique ~
it has no substitutes. Where substitutes exist one would expect

existence values to be lower, and this tends to be the picture in

other studies on existence value.

~ Jon Strand 2 reports a CVM-type study of acid rain for Nor-
way. After indicating the nature of the environmental problem
— damage to freshwater fish from acid rain — respondents were
given a starting-point figure for the global cost of stopping -




80 BLUEPRINT FOR A GREEN ECONOMY

acid pollution which was translated into a special income tax,

They were then asked if they were willing to pay this sum,
The approach was thus of the. “take-it-or-leave-it” kind rather
than one involving iterative bids in which respondents could
vary their bid according to different levels of clean-up. But the
hypothetical tax rates were varied across the four samples of
respondents interviewed ~i.e. the tax rate was the same for each

sample but varied between samples. The “yes” responses were,

found for the lower taxes. Strand then estimates “bid curves”
using this information in a conditional probability framework
-— Le. estimating- the probability that-a respondent would pay

a particular tax given a certain income, Strand estimates that
- the average bid was 800 Norwegian Krone per capita. Given a

‘population of 3.1 million, this translates to a “dational” benefit
of 2.5 billion Krone per annum. Earlier work by Strand suggests
that user values are about 1 billion Krone, so that subtracting
this from the implied total preservation value of 2.5 billion
Krone 'gives an existence value of 1.5 billion Krone. In 1982
terms this translates to some $270 million per annum or about 1
per cent of the Norwegian GNP. Note that, by asking WTP, the
Strand study probably underestimates the true value of benefits
of reduced aquatic acidification, The reason for this is that a
good deal of the acidity arises from “imported” pollution and

respondents will generally have been aware of this. Accordingly,

‘they may well have had the attitude that others besides them-
selves should pay for the clean-up.

Conclusions on valuing the environment

It is not essential to be persuaded that the monetary valuations
illustrated in this chapter are “accurate”. Economics is not, and
cannot be, a science in the sense of a laboratory subject or an
analysis of physical objects. Its laboratory, after all, is human
society itself. What does matter is that the implications of the
valuation procedures outlined here are understood. These are:

(i) By at least trying to put money values on some aspects
of environmental quality we are underlining the fact that
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environmental services are not free. They do.have values in
the same sense as marketed goods and services have values,
The absence of markets must not be allowed to disguise this
important fact.

(i) By trying to value environmental services we are forced into
a rational decision-making frame of mind. Quite simply, we are
forced to think about the gains and losses, the benefits and costs
of what we do. If nothing else, economic valuation has made a
great advance in that respect. :

(iii} Many things cannot be valued in money terms. That is
altogether different from saying they are “priceless” in the sense
of having infinite values.

(iv) The fact that we find positive values for so many
environmental functions means that an economic system which
allocates resources according to economic values (i.e. consumer
preferences) must take account of the positive economic values
for environmental quality. Yet the actual values (as opposed to
those imputed by the techniques discussed in this chapter) are
zero in many cases. We return to this point in Chapter 7.

Notes
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valuing a unique natural resource”, mimeo, University of Wyoming,
1985. .

2.7, Strand, “Valuation of fresh-water fish as a public food in Norway”,
Institute of Economics, Oslo University, mimeo, 1982, :




