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OPTION AND QUASI-OPTION VALUES:
A CRITICAL ASSESSMENT

Donato Romano

Unzversity of Florence

1. Introduction

As long as natural assets are involved in a given project pro-
l, uncertainty and irreversibility about the consequences of
ven alternative are pervasive characteristics of the decision
ing process. If this is the case, standard cost-benefit analysis
niques (i.e. performed under certainty and perfect knowledge
>thesis) may lead to invalid conclusions. During the last two
des, following the raise of the so called ”total economic va-
paradigm, several authors tried to take into account the
acteristics of decision making process into cost-benefit ana-
, by means of option value and quasi-option value concepts.
rrtunately, the distinction between the two has been the sub-
of a considerabele confusion in the literature. Thus the aim
is paper is to clarify their conceptual differences and their
retical and empirical relevance.
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2. The total economic value paradigm

Total Economic Value (TEV) can be derived in a household
production function framework. We can imagine the representa-
tive family facing : expenditure minimizing problem, subject to
a minimal ut ty level constraint and to a technology constraint,
as follows:

ming F = px
st U= f(z)>U° (0.1)

z=g(z,q| T)

where x is a vector of market goods or services, p is the price
vector associated to x, ¢ is a variable representing the natural
resource under examination and 7 is the household’s production
technology. The problem solution is the expenditure function
E°(p,q,U' who first derivative with respect to ¢ yield s an
inverse compensated demand function for ¢

3. = _Eo(pa%Uo) (0.2)

The natural resource value at ¢°, the initial (current) level,
for he i-th family is

0

1 0
Vi = —/ E)(p,q,U%dq, (0.3)

which aggregated across all families at each time, discounted
and integrated across time, yields the total economic value of the
natural resource:

TEV = f /0 T V(e dt. (0.4)
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Three main remarks are in order. First, current values, V(0),
only a minor portion of the time stream values V(t); the re-
ning values will accrue in the future only. Second, neither
utility function, U = f(z), nor the activity production func-
1, 2 = g(x,q | T), places any prior restrictions on the kinds
ictivities that may generate utility and value!. Third, the
sehold production function depends on the househlod’s acti-
- production technology, which is subject to augmentation or
eneration over time2.

During the last two decades, the debate on how define and
luate components of TEV was probably the most intriguing
in the natural resource economics field. However, today there
»me agreement about the following components taxonomy.

In general, any activity produced in a process such z = g(x,q |
in which ¢ is combined with one or more elements of the x
;or, may generate a first group of values, the so-called ”use
les”. Where ¢ and some element, z;, of the x vector are weak
\plements in production of a particular activity, it is in prin-
e possible to estimate the use values associated with that
vity by analizing datd generated by transactions in the mar-
for z; (Mdler, 1974; Freeman, 1979). It is necessary to distinguish
mg four classes of use values, on the basis of the timing of
use decision (past or future), the uncertainty that attaches
uture use, and the value that attaches to delaying irriver-
> decisions about use if information is expected to become
lable later:

hese include current observable on-site use values, where ¢ is combined with purchased

odities such as travel, accommodation, and complementary equipment. However, total

may also include off-site or vicarious uses, the anticipation of future use, and the value

ted from the simple knowledge that the environmental asset continue to exist.

his explicitly recognizes the development of skill in activity production through con-
aquisition of information and instruction and through a less deliberate process of

ing by doing”.
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2 rent and future) is excluded, existence values must be
stically motivated: intergenerational altruism (i.e. bequest
ations), interpersonal altruism (i.e. benevolence towards
s and relatives), environmental ethics (i.e. sympathy for
> and animals, environmental responsability, etc.). It se-
lear that existence values can be estimated only via con-
it valuation techniques, because the weak complementarity
;ion does not operate.

5 far as uncertainty (and irriversibility) about consequen-
a given project alternative is the most relevant character
ironmental projects proposals, the focus is on option and
option values. Unfortunately the distinction between (or-
7} option value an quasi-option value has been the subject
>nsiderable confusion in the literature. I will try to clarify
conceptual differences and their theoretical and empirical
nce in t e next sections.

Option value and quasi-option value: a definition
L. Cost-Benefit analysis under uncertainty

ki wn, he welfare theoretical justification for comparing
ts and costs is the s.c. "potential Pareto improvement”
on, operationally nown in the cost-benefit analysis lite-
as “compensation test”. Current practice is to conduct
-ercise as if gainers and losers from a proposed project are
ing un >r certainty. But what are the changes we should
to cost-benefit analysis if unceratinty is working? Early
5 did advocate adjustements in the discount rate to reflect
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uncertainty?®; today the theory tends to focus on the compensa-
tion test itself (Ulph, 1982).

A first possibility is termed the ” ex post compensation test”,
under which a project is deemed economically feasible if the ga-
iners can fully compensate the losers in all the state of the world.
Ano er possibility is the "ex ante compensation test”, which
examines whether ex ante gainers (those with higher expected
values of utility under the ”with project” scenario) can compen-
sate ex ante losers (those with lower expected utility). The third
poss ility is termed the ”expected compensation test”, under
which a project passes he test if the sum of 1e expected wilin-
gness to pay acr s all gainers (those showing a positive WTP
for the project) and »sers (those .owing a negative WTP) is
positive. ’

Out of e reew are criteria discussed so far?, the ex ante
compensation test is referred. In fact, the ex post test seems to
be operationally difficult to implement because it is practically
impossible to evaluate benefits ar costsin a conceivable future
states of the wor 1. On the other side, the expected compensa-
tion test neglects the fact that proposals not only provide goods
and services, but also affect people through the uncertainty they
feel. ¢ ated differently, e ex ante compensation test is theore-
tically more correct because it takes into account adjustments
for this uncertainty: this adjustment is « tion value.

Finally, two cautions should be pointed out: (a) the discus-
sion about the theoretical relevance of different compensation
tests sheds no lights on the distributional issues regarding cost-

3This has continued to be a controversial suggestion, and more recent writers have tended
to strengthen the theoretical argument for the riskless rate of discount (see, among others,
Arrow and Lind, 1970; Graham, 1981)

“The proposed compensation tests do not exhaust all possibilities: for example, a further
measure of value may be based upon the s.c. “fair bet point” (Graham, 1981).
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in contrast to the positive value assumed by early writers (We-
isbrod, 1964; Cicchetti and Freeman, 1971). The problem is that there
are two kinds of risk: demand risk, in which a purchased option
would prove useless if future demand did not eventuate (Hartman
and Plummer, 1986), and supply risk, in which future availability is
not assured unless the option is purchased (Bishop, 1982). Only in
the case where deman is certain and supply uncertain can we be
assured that, for a risk averse individual, OV>0 and OP>E[S].

3.3. Quasi-option value

A different concept, the s.c. quasi-option value (QOV), has
been advanced independently by Arrow and Fisher (1974) and Henry
(1974). Under uncertainty, whenever it is assumed that a given
decision may have (at least in par irreversible effects and that
thereis some rospect of learnii  after a decision has been taken,
it is generally valuable to keep open an option even in case of
ri . neutrality.

otwithistan 1 the misleading name, the theory of QOV
should be considered as the most gener. approach to intertem-
poral flexibility and environmental preservation under uncerta-
inty, since it is relevant whenever there is at least two options
w ose consequences ave diferent degrees of irreversibility (per-
fect temporal symmetry would obviously be an extreme case),
and whenever learning is possible before future choice will be
made (the 11 »ossibility of learning would be a very extreme
hypothesis)®. Unlike OV, QOV emerges in a sequential decision
problem, whenever this pro >m cannot be reduced, even in prin-
ciple, to the choice in the first period of the optunal contingent

¥ Another magnitude conceptually close to QOV is the ”value of waiting”, which is ana-
lyzed mainly in order to choose the optimal starting time of a new project {McDonald and
Siegel,1986).
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tional perspective we look at the cost-benefit analysis exercise.
So far cost-benefit analysts have implicitly assumed that all de-
cisions are equally irreversible when, in fact, this is not the case.
The framework utilized to devise QOV is potentially very rich in
insights about correct project evaluation procedures, optimal ti-
ming of investments, and optimal level of information gathering
(Miller and Lad, 1984).

5. Concluding remarks

Both option values examined so far play an important role
in any assessment of environmental values for both theoretical
and practical purposes, and provide the ultimate foundations for
a rational policy directed towards the preservation of environ-
mental resources.

The (ordinary) option value is relevant whenever uncertainty
is soft (risk) and markets complete, as it reflects essentially risk
aversion: in this case a more flexible option commands a risk
premium because it is a safer store of value. The quasi-option
value is relevant whenever markets are incomplete, uncertainty is
hard (real uncertainty), and the decision problem is sequential:
in this case a more flexible option, even under risk neutrality,
commands a ”reversibility” premium at the extent it allows the
exploitation of prospective learning before subsequent decissions.

In the environmental field the QOV is particularly important
because the uncertainty faced is tipically hard and irreversibility
is very serious, involving very delicate sequential decision pro-
blems. Unfortunately, while to OV fairly precise measures may
be assigned, particularly through survey techniques (i.e. con-
tingent valuation approaches) or through methods developed in
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acial theory for financial options, QOV cannot be easily me-
ed. All the measures suggested so far are only ordinal and,
t is worse, the orderings of choices according to sequential
bility, which gives the ordering of sequential option values
QOVS), is very sensitive to the specification of the model.

Notwithstanding all these shortcomings, the QOV theory
sbtained some qualitative results which are quite important
he preservation of natural assets. First, it was established
, whenever QOV is positive, the traditional techniques for
ting the optimum choice and for analyzing problems charac-
ed by uncertainty on the basis of the certainty equivalence
oach cannot be used safely, because they underestimate the
> of environmental resources. Second, it was proved that
’ is positive under quite general conditions, whenever uncer-
y and irreversibility coexists, and learning is possible before
‘e choices. Third, the value of QOV, given a certain degree
wcertainty and of irreversibility of choice, depends basically
1e characteristics of prospective learning, on past learning
petence) and on the attitude towards uncertainty. In addi-
coeteris paribus, it depends on the degree of irreversibility.
th, the QOV increases, under quite general conditions, with
legree of uncertainty. The growing awareness of our deep
‘ance about the long term effects of the interaction between
>mic development and environment, as well as of their irre-
bility, should induce a more cautious environmental policy.
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