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ABSTRACT 

This report provides a perspective on how economists have come to deal with society's preferences 

for unpriced (non-market) values. Numerous methods have been developed to derive monetary estimates 

for these values. The report describes the relevant economic theory for cost-benefit analyses that include 

unpriced values, identifies various value categories, describes currently recognized techniques for 

estimating many of these values, and summarizes 19 unpriced-value studies that have taken place in 

Ontario. The last section highlights some issues that are relevant to future unpriced-valuation studies 

in forestry. 

RESUME 

Le present rapport fournit un apercu des vues des economistes sur les preferences de la societe 

concernant les valeurs sur lesquelles on ne peut mettre de prix (non commerciales). De nombreuses 

methodes ont ete elaborees pour etabiir des evaluations monetaires de ces valeurs. Ce rapport decrit 

la theorie economique pertinente des analyses couts/avantages qui comprennent des valeurs non 

evaluables en termes de prix, identifie diverses categories de valeurs, decrit des techniques 

presentementreconnues pour evaluerplusieursde ces valeurs, et resume 19 etudes sur cesujetfaites 

en Ontario. La derniere section souligne certaines questions pertinertes pour les etudes ulterieures 

portant sur ces valeurs en foresterie. 
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INTRODUCTION 

The Ontario Ministry of Natural Resources (OMNR) 

recently established a Forest Values Initiative. This initiative 

arose from Ontario's "Sustainable Forestry Program" and 

the "Directions 90's" strategy and was intended to enhance 

the Ministry's knowledge of resource values based on the 

full range of potential benefits from integrated resource 

management The Sustainable Forestry Program essentially 

consists of a number of initiatives related to forest policy, 

management and research. Directions 90*8 provides some 

general policy guidelines for numerous issues including 

natural resource pricing practices and public involvement 

in resource valuation and use. 

The Forest Values Initiative has two major 

components. The first is the "Industrial Values" initiative, 

which deals primarily widi wood allocation, pricing and 

tenure issues. The second is the non-industrial initiative, 

which deals with the other values of relevance to forest 

management II is this initiative that is die driving force 

behind this report. 

This report provides a perspective on how economists 

have come to deal with society's preferences for unpriced 

values (i.e., values that are not established through market 

transactions). Numerous methods have been developed 10 

derive monetary estimates of these values. The goal is to 

provide a common numeraire for comparing competing 

resource uses. Economic analysis applied to forest 

management planning can, in principle, deal with the 

production of the full range of possible forest services, 

ranging from nature conservation to wood supply 

through time. 

However, moving toward more economically 

oriented forest management is not simply a maiicrof placing 

dollar values on unpriced forest "outputs" or services. 

Economic analysis requires an understanding of the 

underlying biophysical "production possibilities" or at least 

explicit assumptions about what planners expect these 

possibilities to be. The report docs not deal with this issue. 

There are numerous value concepts that have been 

recognized by economists. These include both market 

(priced) and non-market values. The non-market values 

have been broken down into various categories, including 

consumptive, non-consumptive, existence, bequest and 

option values. The second section of the report describes 

these in detail. Non-market values can relate to issues as 

wide-ranging as recreation, watcrand air quality, old-growth 

forests, hunting, and preservation of endangered species. 

The third section of the report describes the generally 

accepted methods of analysis that have been developed over 

the lasi three decades (i.e., contingent valuation, travel cost, 

hedonic pricing, etc.). The contingent valuation technique 

uses surveys to elicit people's preferences. The travel cost 

approach uses die cost of travel as a proxy for the value of 

recreational experiences. Hedonic pricing uses people's 

behavior in actual markets 10 infer value from trie 

characteristics of goods or services in those markets. More 

detail on the assumptions, strengths and weaknesses of these 

methods is given in this section. Each method still has 

practical and theoretical problems thai require additional 

research to resolve. 

Relatively few (19) unpriced-values studies have 

been undertaken in Ontario.The studies thai have occurred 

primarily address wetland values, sport fisheries and water 

quality. The fourth section of this report reviews these 

studies. There do not appear to be any studies specifically 

related to the issues or problems of integrated forest 

management planning. 

The last section of the report highlights some issues 

that arc relevant to future unpriced valuation studies. These 

include the reliability of die methods, stability of preferences 

for environment;!! values, and the problem of providing 

results (hat arc actually relevant to decision-makers. 

The report is intended to provide a systematic 

treatment of the economics ofnon-wood services in Ontario. 

Although die application of economic logic is in no way 

suggested as a panacea, it can help provide a systematic 

approach to the problem of understanding society's desires 

for natural resource management through a systematic, 

critical approach. The increasing interest in this area 

indicates the importance of the subject. Studies of unpriced 

values can lie used in cost-benefit analysis, natural resource 

accounting exercises, and in providing decision-makers with 

some additional information on social preferences. 

The section thai follows provides some background 

on the valuation problem in forestry and the relevance of 

unpriced or non-market valuation. 

The Valuation Problem in Forestry 

Foresters have long considered themselves as land 

stewards. Generally, widiin the constraint of providing a 

sustained flow of timber, other important social concerns 

were met. The primacy of wood production is now being 

questioned. Table 1 identifies numerous "outputs" of forest 

land that arc often raised as matters of concern by members 

of the public and public agency foresters in this province 

and elsewhere. The table is not intended to be a definitive 

description of all possible outputs; of interest here arc things 

that arc related to forested lands and that can be affected by 

management. 

The second column in Table I identifies whether die 

output is taken by firms or by households. In economics it 

is necessary to talk of two types of agents: (1) firms or 

producers, and (2) households, individuals or consumers. 

With households, the output is a direct input to 

consumption and hence to human satisfaction or utility. 

With firms, the output must be transformed by some 

productive activity before being consumed by households. 

For. Can. Inf. Rep. O-X-422 



Table 1. The range of possible "outputs" from forested 

lands. 

This is an important point, since the cost of the 

productive activity is oflen incorrectly associated wilh ihe 

net economic benefit of the forest "oulput"{e.g., the market 

price of pulp or paper being associated with the value of 

standing irecs). The valuation problem in forestry thai we 

are discussing here stems from an understanding of the 

relative values of the myriad of [xitential outpuLs from the 

forest itself. Although other issues such as community 

stability, employment in the wood processing sector and so 

on may also enter the decision-making process, it is 

important to separate these issues when examining the costs 

and benefits of particular forest management strategies. This 

will be clarified later when theeconomics of public forestry 

are described. 

Table I reveals the fact that most forest outputs are 

not distributed through markets. The use of market prices 

for determining social preferences for all types of forest 

services is likely to remain limited. Thus, non-market 

valuation is necessary for a wide range of forest outputs. 

From an economic perspective, the value of some 

thing is the maximum amount of an individual's scarce 

resources mat he is willing to exchange for the item or 

service. Alternatively, it is the minimum amount the 

individual would accept in exchange for the item or service. 

Value, therefore, is not necessarily the price of a good or 

price limes quantity: clearly, goods or services without 

prices may also have economic value. 

Growing concerns about nature and the environment 

have spurred a number of research initiatives in recent years. 

One area is die attempt to assign monetary values to a wide 

range of environmental goods ami services. The initial 

reasons for monetary valuation of unpriced resources were 

an attempt to include the values in cost-benefit analyses. 

Thus, project development decisions could include both 

market-based and unpriced values. 

Second, valuation of unpriced goods and services is 

sometimes required, and in fact has been used to determine 

compensations in lawsuits involving loss or damage to the 

environment. Court battles arc underway in Canada and me 

United States in which firms or individuals are liable for 

damages to environmental resources. Disputes over the use 

and management of natural resources are expected to 

increase in future. There will be a greater demand for 

objective measures of the value of ihc damage to the 

environment for litigation purjxiscs. 

A third rationale relates (o some special economic 

analyses such as "environmental asset valuation" or "natural 

resource accounting", which also require unpriced or non-

market value estimates (Hartwick 1990). Natural resource 

accounting attempts to value a nation's natural resources 

and environmental assets in the context of the national 

income accounts. The concern is that measures such as gross 

domestic product (GDP), as presently derived, are 

insufficient measures of social welfare. For example, "a 

country could exhaust its mineral resources, cut down all 

its forests, erode its soils, pollute its aquifers, and hunt its 

wildlife to extinction, but measured income would not be 

affected as these assets disappeared" (Repctto et al. 1989). 

Few of diese resources have market values comparable to 

those of minerals and the wood from trees. To be complete, 

natural resource accounting requires value estimates of the 

unpriced natural resources and environmental amenities. 

Clearly, managers and planners make decisions that 

reflect and imply particular values about all forest resources 

and services. As public pressure increases 10 account for all 

uses and values, so too will the requirement to justify 

management strategics. Advanced forest planning will 

involve not only a better understanding of all the production 

possibilities from forests but also a more critical and 

systematic evaluation of society's preferences for those 

possibilities. 

THE ECONOMICS OF PUBLIC FORESTRY 

The purpose of this section is to provide a brief 

overview of the concepts of economic efficiency and cost-

benefit analysis as diey relate to multiple-use forestry or 

integrated resource management. It is worth noting at the 

outset that economics is divided into Iwo fields. The first, 

positive economics, is concerned with understanding and 

predicting economic behavior. Positive economics deals 

with what "is". Identifying die factors that determine the 

price of a house, the value of land in Ontario, etc., are the 

types of questions diat positive economics tries to answer. 

Normative economics, on the other hand, deals with what 

"ought" to be if economic efficiency is a social objective. 

From the perspective of applied economics, normative 

economics carries positive economics one step further. For 

example, one can build a model to forecast future demand, 

supply and prices for various forest products in Ontario. 

These forecasts are often based on complex models and are 

For. Can. In!. Hep. O-X-422 



positive in nature. Normative work could take this analysis 

one step further. The demand and supply functions on which 

these forecasts are based could be used to compute and 

evaluate the effects of government policy changes (e.g., 

raising the siumpagc fee or altering ihe existing tenurial 

arrangement in Ontario's foreslry) on consumers' income 

and corporate profits. Sec Jusietal. (1982) fora more in-

deplh discussion of positive and normative economics. 

Modem forest economics is derived from capita! 

theory. Capital theory is concerned will) the problem of 

resource allocation through time. In this regard, forested 

land is just one of a variety of assets that society am manage; 

wood is but one of die goods or services that forested land 

can provide. The normative economic criterion for 

management of any resource is the notion of inter-

temporal aliocative efficiency^. This means arriving at an 

investment regime in which no rcailocation is possible 

between different asscis that would improve future 

consumption possibilities. It requires that the rates of return 

on investment in all assets be equal everywhere in the 

economy. When rates of return are not equal, dien future 

consumption can be increased without reducing current 

consumption. This can be done by reducing investment 

where rates of return arc lower and increasing it where the 

returns are higher. 

Economic theory shows tliai under certain conditions, 

private agents operating for their own self-interest will 

achieve market-clearing equilibria that represent inicr-

lemporally efficient allocations (Bohm 1973). These 

conditions include a perfectly competitive environment, the 

absence of external effects2 and public goods3. When all 

these conditions are met, market prices reflect proper 

valuations according to standard economic criteria. Under 

mese conditions, forestry enterprises maximizing the value 

of their assets in rough time would serve a particular notion 

of the public interest—inter-temporal efficiency. Although 

uicassmnpuon of apcrfecily competitive market economy 

is not a true description of die real world, it does provide an 

ideal against which to consider die actual outcomes. 

Historically, capital theory directly related to forest 

management has dealt mainly with die problem of rotation 

length as it relates to wood production; thai is, the timing 

of when to harvest a stand of trees. Initial efforts date back 

as far as 1849 and Martin Faustmann's work on the 

valuation of forest land (Faustmann 1849). Faustmann was 

a German forester who is credited widi die development of 

discounted cash-flow analysis. Discounting is a method of 

calculating the present value of future costs and benefits. 

Samuelson (1976) provides an excellent summary 

and an intuitive explanation of the correct capital analysis 

required for calculating the optimal timber rotation for a 

forest stBJld. Samuelson's description reviews a number of 

the mistakes that have been made by previous researchers 

when dicy attempted to solve ihcoptimal rotation problem. 

Incorrect approaches include maximizing the internal rate 

of return, simple discounted cash flow analysis over one 

rotation period, and maximizing the biological sustained 

yield of wood flow over time. The methods discussed by 

Samuelson essentially ignored the opportunity costs 
involved with wood production, particularly the time value 
of monetary investments and land rental costs. 

The economically correct calculation of optimal 

rotation length determines the rotation period that 

maximizes the discounted net benefits (revenues minus 

costs) of die wood-producing enterprise, excluding land 
rent, for an infinite number of rotation periods. 

1 bnhw of much of natural resource economics theory cannot be appreciated withom ai least a basic understanding of the notion 
of int nemporal efficiency. Chapters 6 and 7 of Common (1988) cover the main ideas and applications to natural rluL inl 
introductory, no n-mathematical way. More rigorous treatments of capital theory in general arc given by IWiT (S" 

'Eternal effects, also known as externalities, can be positive or negative. An externality occurs when the action of one agent affect, 
another but is not captured by the market mechanism. 

3 Economic analysis_of unpriced values requires an understanding of thenotkm of public goods. According to Samuelson{1954 1955) 
public good, can be jointly consumed by many households at the same time. There is non-rivalry in consumption, which mean, die 
consumption of . pubhc good by one individual does not interne with the consumption of the same public good by othenSncc 
public goodisprov^clud.ng individuals *om its bencfu is generally difficu,ta,K, costly ̂ ^ 
b no poss,b.e a bencficary has no incennve to help finance or purchase the good. This is the wdl-known^ rider problem Z 
result is an meffiaent allocation of resources and an undersupply of public goods. For mis reason, the optimum provision of public 
goods represents a case of market failure. W P 

The above discussion of the characteristics of public goods rch'es exclusively DnSamuelSon'Sderirution of publkgcods. In ,ho 
1,* a, re, these are known as pure pubhc goods. In reality, there are very few pure public goods (e.g.. national defence, air qualitv 
etc . However a Wide vartety of iywpzblk goods exist. For example, a national or provincial park satisfies the definition of *, 
pubhc good as long as there are only a few visitors at a time. If. however, a large number of visitors results in congestion a. various 
recreanonal fachues m the park, the -consumption- possibilities of one individual become dependent fequantK consumed by 
o hers. Consequently, the non-nvalry in consumption of 3 public good disappears; consumption in this case is characterized by some 
elcmentsofnvalry as 1S thecase with private goods. Public goods of this type combine thepropeniesofboth private and publicgoods 
and are somelimes referred to as mixed public goods. B 
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Alternatively, the firm can maximize the net present value 

over the first rotation period but include land rent in the 

calculation (Samuclson 1976). The two approaches would 

give the same result. Only in special cases would this result 

match thai of the traditional forestry principle ofmanaging 

for maximum sustained wood yields. 

The above approach considered the management of 

a single stand when only harvested wood is valued. It is now 

widely recognized thai forested land has oilier values and 

that these values can be economically important to private 

landowners as well as public foresters. Harlman (1976), 

partly in response to Samuelson (1976), adapted the 

Fausimann model to include a benefit function that related 

stand age to non-wood or amenity values. The general 

problem can be stated similarly to the wood-only case: A 

rotation ]>criod must be chosen that maximizes not only the 

value of wood harvests but also the value of ameniiy flows 

(non-wood "outputs") from the stand in perpetuity. 

The Hartman multiple-use rotation length occurs 

when the rate of change in value, including that of the 

amenity flow, equals me marginal cost of operating capital 

and land renL The net present value in this approach includes 

the value of land for both wood and amenity values. The 

Fausimann rotation length is a special case of llic Harunan 

model. Only if the amenity values are equal to zero would 

the rotation period occur at the same time as tlie result for 

wood only. 

Hartman (1976) and Bowcs and Krutilla (1989) show 

that the multiple-use harvest may occur before or after the 

Fausimann harvest, depending on the nature of the ameniiy 

value function. For example, [lie Harunan rotation is longer 

than the Faustmann rotation only if the value of the 

amenities increases monotonically (continuously) with the 

age of the Stand However, it is not realistic lo regard amenity 

values as increasing with age for all non-wood values. Some 

flora and fauna prefer young stands. The solution is 

essentially empirical and depends on which non-wood 

benefits arc considered in the problem formulation. This 

point was first illustrated in a case study by Calish et al. 

(1978), who used paired combinations of wood and seven 

different non-wood yield functions (for cutthroat trout, non-

game wildlife diversity, visual aesthetics, soil movement, 

black-Uiil deer, elk and water flow) and a single-stand 

approach like Hartman's. It is conceivable that the 

magnitude of the non-wood values can preclude any timber 

harvesting in some cases. 

The Hartman formulation illustrates some of the 

complexities in the economics of muluplc-usc forestry for 

a single limber stand. However, the theory discussed above 

ignores situations in which interactions between stands 

affcci the value of forest resources; such inlerdependencies 

are common in forestry. Examples include situations in 

which ihc harvest pattern and timing affects the probability 

of windthrow, and hence stumpage value; in which wildlife 

have habitat requirements over large areas that arc affected 

bymeagestruclureofmultipletimbcrstands;andin which 

the logical unit of analysis for water production from 

forested areas is a catchment or drainage basin ihat contains 

many timber stands. 

In theprcsence of significant stand inlerdependencies, 

single-stand analysis could lead to non-optimal forest 

harvesting. Bowes and Krutilla (1989) developed an 

analytical approach to a multiple-use problem in which 

stand inlerdependencies were defined as ameniiy values 

related to the age-class structure of Ihc forest. They used a 

hypothetical data set to illustrate the effect of different 

multiple-use values on harvesting strategies. A number of 

scenarios were created in which stumpage price and 

discount rate varied. At low stumpage prices, some stands 

were harvested to provide more recreational benefits 

through increased diversity. With a higher discount rate, 

intermediate siumpagc prices resulted in complete 

harvesting but no further forest management: neither the 

stumpage price nor the amenity value were sufficient to 

justify additional management. At the highest stumpage 

price, the forest was managed on a renewable basis for wood 

production. Bowes and Krutilla showed lhat multiple-use 

forest management may not converge to a steady suite in 

the long run. Depending on relative values, fluctuating 

harvests may be the norm, with some stands managed under 

very short rotations and ollicrs preserved as old growth. 

This discussion illustrates lhat there does not appear 

lo be a general solution to liic multiple-use management 

problem al ihc theoretical level. This means that simple rule-

of-miimb management principles applicable to large areas 

arc difficult to obiain. The qualitative nature of Bowes and 

Krutilla's solutions cannot be established without some 

numerical specifications. This is not unexpected given the 

complexities demonstrated by HarUnan (1976), but it docs 

contrast with the results obtained by applying Fausunann's 

(1849) methods. Straightforward general solutions and 

steady states (e.g., a simple progression of many age classes 

of limber stands) do arise from Faustmann's model, but the 

same cannot be said for economic muhiple-use 

management. Multiple-use solutions for any given forest 

will depend on the initial endowments {i.e., the nature of 

the forest), relaii vc values and costs. Thus, although the goal 

of a sicady-staic forest via a rule-of-lhumb management 

principle such as maximum sustained yield may be 

operationally simple and therefore appealing, only by 

accident will such a strategy be socially optimal according 

to economic efficiency criteria. 

Operational applications of any of the models 

descrited above are essentially cost-benefit analyses4. Cost-

benefit analysis provides a basis for rational decision-

making that has its roots in capital investment theory; 

'Them art numerous lexis available on llioprinciples and procedures ofcosl-benefit analysis (e.g.. Dasgupla and Pearce 1972, Mishan 

1977. Sassonc and Schaffer 1978, Sugden and Williams 1978. Peaicc and Nash 1981). 
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cost-benefit analysis is the appraisal of changes to the state 

of the world according to the criteria of imcrtcmporal 

efficiency. 

The most general criterion for socially worthwhile 

investments and management is that the discounted 

(present) value of all benefits less all costs occurring through 

lime must be greater than or equal lo zero. In the case of 

multiple-use forestry, this includes the management of all 

assets, priced and unpriced. 

Although some regard cost-benefit analysis as 

providing a definitive decision rule, a more realistic 

interpretation is that it is a means of generating and 

organizing information relevant to decision-m;iking through 

time (i.e., consumption and production possibilities for all 

relevant assets). In die end, it is always die decision-maker 

who makes the decision; the most efficient strategy may not 

be chosen on the grounds of equity or some odicr social 

considerations. 

The type of cost-benefit analysis of interest in ihe 

present report is the evaluation of various forest 

management strategics thai include both wood and a range 

of non-wood values. Foresters from public agencies do not 

appear to have widely accepted cost-benefit analysis and 

utilised it as a decision-making tool for management 

problems with inieriemporal consequences. One concern 

could be mat cost-benefit analysis ignores values that arc 

nol priced. However, unpriced values can, in principle, be 

included in cosl-bcnefil analysis. The major problem lies 

in somehow quantifying measures of monetary benefit for 

the less tangible forest "outputs". 

There are few cost-benefit analyses in the published 

literature that examine the multiple-use problem. Foresters 

know that the problem is not just one of social valuations. 

Another problem arises in identifying and enumerating the 

biophysical consequences of forest management activities. 

In many cases, these consequences are not well understood. 

Nevertheless, these problems lie in practice nol in principle: 

cost-benefit analysis can, in principle, provide an internally 

consistent, systematic framework to generate information 

about alternative forest management strategies that include 

both priced and unpriced values. Another advantage is that 

the planners beliefs about relative values, cosis and bio 

physical consequences are revealed in a more open manner. 

Thus, at least part of the decision process could be ojicn 

to public scrutiny. 

It is beyond the scope of this report to delve further 

into the economic theory behind muliiple-usc management 

of public forests. Interested raiders can consult Bowes and 

Krutilla (1989) for an excellent in-depth discussion of die 

subject. The following three sections attempt to clarify die 

concept of values in economics. 

Categories of Economic Values 

It is worth noting explicitly thai economic values arc 

anthropocentric by nature; that is, they are human-oriented 

and hum an-assigned. Non-andiropoccntric concepts such 

as intrinsic value also exist and are a matter of concern to 

some members of the public. In practical terms, these values 

essentially deal wilh ihe inherent right of other life forms 

to exist, independent of humans. An elaboration of such a 

value system is beyond the scope of this report and in fact 

outside the realm of economics. For an interesting 

discussion of these values, sec Redcliff (1990), andPearcc 

and Turner (1990). Nevertheless, economic analysis could 

be used to help identify what society might have to be 

prepared to give up lo maintain a particular form of intrinsic 

value. 

Figure 1 is a schematic diagram of various value 

concepts in economics. The two major categories are market 

and non-market values. Markei values arc delcrmincd in ilic 

marketplace through Uic interactions of demand and supply. 

Occasionally, markei values are also described as values in 

exchange. Non-market values are ihose attributed by agents 

10 goods and services for which there is no explicit markei. 

Non-market values can be further classified into use 

and non-use values. Use value refers to diosc preferences 

an individual has for participating in an activity. Examples 

include visiting a national park, hiking, camping, fishing, 

hunting, bird-watching, etc. Within ihc category of use value 

arc consumptive and non-consumptive values. Consumjitive 

values arc ihose preferences associated widi an activity that 

aciually consumes environmental resources (e.g., hiking, 

camping, hunting, and fishing). Non-consumptive values are 

[hose associated with an activity that does not affect the 

resource (e.g., bird-waleliing in a national park, appreciating 

a view at a lookout). Non-use values can be further 

classified as existence, option, quasi-option, bequesi and 

vicarious values. 

Existence value refers to the value an individual 

places on the existence of a good or service even though he 

or she docs not contemplate using it. For example, some 

individuals may value die existence of rainforests around 

the world, even though they may never visit one. Existence 

values arc quile controversial and capturing them in 

economic analysis is a challenging task. 

The concept of option value was introduced by 

Weisbtod(1964). It is the difference between option price 

and the expected benefits of a recreation service. Option 

price is defined as the maximum amount consumers, with 

uncertain supply, are willing to pay for an option to have 

resources or services available in the future (B ishop 1982). 

For example, some people who expect lo visit a particular 

park would be willing to pay for an option lhat would 

guarantee dicir fuiurc access to the park. Notice, however, 

lhat risk aversion is necessary Lo ihc generation of a positive 

option value. This is because only a risk-averse person 

would care about supply uncertainty in the future and would 

be willing lo pay a price for guaranteed future supply. 

For. Can. Inf. Rep. O-X-422 
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Figure 1. A schematic diagram of value concepts in economics. 

The concept of quasi-option value, introduced by 

Arrow and Fisher (1974), is very different from that of 

option value. Quasi-opiion value can be defined as the value 

of the opportunity for obtaining belter information by 

delaying a decision ihat may cause irreversible changes. 

Suppose tiic decision problem is whether to harvest a 

particular forest site or to preserve it. Based on the 

assumption of no new information, the dec ision-maker may 

be able to generate an expected value lor preservation, say 

V*(o). While recognizing that new information is in die 

offing, he obtained an expected value for preservation say, 

V(o), which is as high as or higher than V*(o). The 

difference between V(o) and V*(o) is the quasi-opiion 

value, the expected value of better information conditional 

on choosing preservation at the present lime (I lancmann 

1983). For option value, the focus is on individual decision-

making behavior under uncertainty whereas for quasi-option 

value the focus is on the public sector decision-makers who 

arc evaJuating public policies or projects under uncertainty 

(Freeman 1986)5. 

A bequest value refers to the value one places on 

being able to pass good things on to future generations. In 

a forestry context, a bequest value could occur when an 

individual is willing to pay for the preservation of natural 

biodiversity and/or wilderness so that his children or 

grandchildren would iiavc liic opportunity toenjoy the forest 

in a less disturbed suite. Bequest value generally depends 

on die uncertainty associated with supplying "unique and 

irreplaceable" natural environments for future generations. 

Bequest value is different from existence value in that it is 

manifested by perceived inieriemporal and Inter 

dependent preferences (Brookshire el al. 1987). This 
essentially means ihat people in the present think that people 

in the future will desire these things as they themselves do. 

Concepts such as option value and bequest value can be 

linked to the notion of "safe minimum standards" (Ciriacy-

Wantrup 1968). Policies such as implementing buffer strips 

and land withdrawals for reserves and wilderness are related 

to uncertainty of supply for unpriced resources to future 

generations. 

Finally, vicarious value occurs when individuals 

derive satisfaction simply from knowing via pictures, 

descriptions and accounts made available through the 

various media that certain rare species (e.g., spotted owl, 

pine martens, peregrine falcons, etc.) and environmental 

amenities (e.g., old-growdi forests) still exist. In the case 

of vicarious consumption mere is no motive odicr than the 

mere knowledge of ill e existence or preservation of a natural 

environment (Krutilla and Fisher 1975). Because of this 

characteristic, vicarious values are often recognized as a 

variant of existence values in the economics literature. 

Sonic additional categories such as scientific, scenic, 

genetic, stewardship, altruistic, on-site, off-site and 

For more discussion of optiun and quasi-opiion values, see Bishop (1982), Freeman (1984. 1985a), Fisher and] lanermnn (1986) and 

Smith (1983,1984,1983), 
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Figure 3. A schematic diagram of non-market valuation methods. 

arc purchased because they are complementary lo a fishing 

trip (an environmental good). Thus, behavior in actual 

markets can be used to reveal the value of non-markcicd 

goods and services. This complementarity assumption, 

however, rules out the estimation ofnon-use benefits by the 

indirect methods: if no related market goods arc consumed, 

there is no apparent demand for the environmental amenity. 

Figure 3 is a schematic diagram of various unpriced 

valuation techniques described in tills report. The following 

sections elaborate on each of these techniques along with 

their strengths anil weaknesses. 

The Contingent Valuation Method 

Contingent valuation uses surveys to elicit consumer 

willingness to pay or willingness to accept for un-priced 

goods and services6. The approach is based on the 

assumption that individuals are capable of answering 

questions to reveal their preferences for public goods or 

services (Mitchell and Carson 1989). The method is called 

"contingent" because the valuation questions arc couched 

in some hypothetical market setting. 

The developmental history of the contingent 

valuation method is quite interesting. Although Ciriacy-

Wanirup (1947) suggested the use of direct interviews to 

measure me non-traditional values of natural resources, llie 

contingent valuation method did not come into use until the 

early 1960s. Davis (1963) first used this method to estimate 

the benefits of outdoor recreation in a Maine backwoods 

area. In the early 1970s, a number of economists followed 

Davis' lead and used the contingent valuation method to 

value different recreational amenities. By the mid 1970s, 

ihecontingcnt valualion method was recognized by the U.S. 

Environmental Protection Agency and the U.S. Water 

Resources Council as a credible benefit-estimation 

technique. For a detailed discussion of the historical 

development of the contingent valuation method, see 

Mitchell and Carson (1989). 

The literature on contingent valualion has become 

extensive. The method has been used to determine values 

for a wide range of environmental services; for example, 

air quality improvements in Los Angeles (Brookshire ct al. 

1982), acid rain reduction (Johansson and KristrUm 1988), 

agricultural pollution control (Hartley 1988), water quality 

improvements (Dcsvougcs ct al. 1987), forest recreation in 

the U.K. (Hartley and Common 1987) and wilderness 

preservation in Colorado (Walsh ct al. 1984). Boih 

Cummings et al. (1986) and Mitchell and Carson (1989) 

provide a thorough discussion of the approach from 

theoretical and practical perspectives. 

Generally, a contingent valuation interview consists 

of three parts. In the first part, the researcher constructs a 

hypothetical market and presents it to the respondent; he 

describes the good or service to be valued, the benchmark 

level of provision, the range of available substitutes and [he 

method of payment or compensation. This is followed by a 

set of valuation questions to elicit the respondent's 

maximum willingness to pay for the good or service being 

valued. Finally, a third set of questions is asked to collect 

* Note lhai willingness lo pay may not always equal willingness to accept. This poiiu is explained later in this section. 
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information about the respondent's characteristics (e.g., age, 

income, previous experience with the good or scn'icc being 

valued, use of oilier related goals or services, etc.). If llic 

survey is carefully designed anc! pretested, individual 

responses to the valuation questions would generate 

measures of willingness to pay or accept iliat correspond to 

the theoretical measures of economic welfare changes (sec 

Juslct al. [ 1982] and Mitchell and Carson [ 1989] for details). 

The revealed willingness to pay values can dien be used to 

estimate aggregate benefits. 

The contingent valuation method is based on the 

assumption that respondents have a clear understanding of 

the goods/services being valued, their current status, the 

hypothesized extent of changes in their quality or quantity 

and the method of payment. It also assumes that the 

respondents understand thai the payment amount represents 

their maximum willingness lo pay for die good/service 

being valued, not necessarily its fair price. Mitchell and 

Carson (1989) provide an elaborated discussion of diese 

assumptions7. 

The objective of a contingent valuation study is lo 

obtain measures of consumer surplus (Fig. 2) from the 

respondents. This is the maximum a rcs;>ondcni is willing 

to pay for an amenity before deciding to do without it. 

Depending on the nature of the good or amenity being 

valued, the respondents may find ii difficult to properly 

reveal iheir maximum willingness to pay for the amenity. 

Contingent valuation researchers have developed different 

clicitation methods to make it easier for respondents to 

complete the valuation process and lo reduce the number 

of non-responses and/or zero responses. Four major 

elicitation methods are described here: (i) ihebidding game, 

(ii)utepaymentcard, (hi) the open-ended, and (iv)tlieclose-

ended elicitation methods. 

The bidding game is the oldest and most commonly 

used contingent valuaiiontechm'quc (Davis 1963). Once the 

amenity lo be valued and the hypothetical market in which 

the amenity is to be traded, are described to ihc respondent, 

tiic interviewer suggest a starting bid. If the respondent is 

willing to pay the initial bid, the interviewer gradually 

revises the bid upward until a negative response is obtained. 

Similarly, if there is a negative response to the initial bid, 

the interviewer gradually revises the bid downward until an 

acceptable bid is found. A few offshoots of the traditional 

bidding game have also been used in recent contingent 

valuation literature. For instance, whereas Schulze et ill. 

(1983a,h) allowed respondents to choose die sinning bid, 

Cummings et al. (1986) cite studies in which "payment 

cards" (sec below) were used to establish the initial bid and 

the bidding game continued from there on. The bidding 

process helps respondents to evaluate their preferences step 

by step and, therefore, can capture the highest price 

consumers are willing lo pay for ihe amenity. However, 

because of starting point bias and the potential lengthy 

interview procedure, use of the bidding game approach has 

been decreasing in receni years. Starting point bias means 

thai the starting bids may unintentionally influence the 

results. 

The payment card method was developed by 

Mitchell and Carson (1984) as an akernati vc to the bidding 

game in an attempt to avoid the Starting point bias. In this 

method, payment cards portray a range of dollar values 

beginning at zero and increasing al fixed intervals; there is 

00 need for a single starting value. Estimates of payments 

for selected public goods made in the most recent year by 

people from a specific income group are presented on each 

payment card. After the initial conversation and description 

of the good to be valued and the hypothetical market it is 

traded in, each respondent is given a payment card 

corresponding to his income category and asked to state a 

value for llic good in question. This response is final and 

no bidding is necessary. For modified versions of the 

Mitchell-Carson payment card method, sec Desvousges ct 

al. (1983) and Randall ct al. (1983). The payment card 

method is potentially vulnerable to die biases associated 

with a limited range of dollar values and other information 

portrayed on the payment cards. Because of such biases, this 

clicitaLion method has also been losing popularity in 

receni yeiirs. 

In the open-ended method, respondents are asked to 

reveal dieir maximum willingness to pay for an amenity and 

arc given a range of values to choose from, including a blank 

spot for tlic respondents to put a value in. In a close-ended 

formal, on the other hand, respondents are not asked to put 

a value on ihc good or service to be valued; instead, they 

arc asked to vole "yes" or "no" to the values presented lo 

them. The listed amount is varied across individuals in the 

sample. The data generated arc used to determine ihc 

probability of accepting a bid as a function of the bid 

amount. Finally, the expected valucof the bid is determined 

as die probability of acceptance multiplied by (he actual bid 

(see Hancmann [1984] fordeUiils). 

Dichotomous clioice and multiple-question discrete 

choice arc only two of a number of possible variants of ilie 

close-ended format. In a dichoiomous-choice question, 

respondents arc given only two alternative answers to 

' The valuation measures obtained by the contingent valuation method can be though: of as the difference between two expenditure 

funclioa?.The expenditure function is one of the four equivalent ways lo represent the constrained utility maximization problem. The 

difference represents liic Hicksian compensating surplus, which can be positive or negative. If it is positive, the consumer would be 

willing !o pay up to die point at which his utility is restored to its initial level. If it is negative, then ihe amount would represent ihe 

minimum compcnsaiion the consumer would be willing to accept. Sec Blackorby et al. (1978) and Varian (19K4) for details. 

For. Can. Inf. Rap. O-X-422 



choose from; in multiple-choice questions, they have more 

than two choices. Because of the case of administering the 

interview and controlling bias, these formats are gaining 

popularity in recent contingent valuation studies. 

To illustrate the contingent valuation method, 

consider the following scenario about biodiversity in 

Canadian forests. (Let us suppose for the moment that there 

was no controversy about defining biodiversity.) How much 

biodiversity is to be preserved? How could we measure the 

perceived benefits of preserving biodiversity in Canadian 

forests? Since biodiversity is neither a market good nor a 

weak complement to any market good, the benefits of 

preserving biodiversity cannot be measured by the travel 

cost or any other indirect methods of non-market valuation. 

The contingent valuation method appears to be the only 

feasible technique of valuation in this case. For example, a 

close-ended contingent valuation format could be used to 

ask people (both users and non-users of forests) to reveal 

dieir maximum willingness to pay for preserving a specified 

level of biodiversity in Canadian forests. The individual 

willingness 10 pay values could be used to generate an 

estimate of aggregate benefit for the specified level of 

biodiversity preservation. 

The major strength of the contingent valuation 

method lies in its flexibility. It can be used to measure use 

values as well as non-use values and widi fewer assumptions 

than some of the other approaches. As well, it can be used 

to measure the value of changes in the quantity as well as 

quality of an environmental good or service. The major 

weaknesses of the contingent valuation method include: 

1) Respondents may not be able to determine their 

preferences for the good(s) in question in relation to 

other goods and services. 

2) Respondents may respond in a way that does not 

reflect their true preferences. 

3) Respondents may respond in a way thai reflects 

altitudes as opposed to intended behavior. 

4) There is a possibility of biases and other influences 

caused by the questionnaire design or ihc interviewer 

(Boyle ctal. 1985). 

5) Identifying the relevant population can be difficult for 

some environmental values, particularly non-use types. 

6) There is a problem with informing respondents of the 

implications of changing environmental services. 

Increased information and decreased uncertainty may 

change relative preferences. 

Well-designed surveys can reduce some of these 

weaknesses. The contingent valuation method appears to 

give results comparable to those of other methods (Dul'field 

1984, Seller eial. 1985,Hanley 1988). 

Another problem associated with contingent 

valuation is thai valuation questions asked in different orders 

may produce different results—a sequence bias. 

Kahneman and Knctsch (1992) consider still another 

problem in contingent valuation studies, called the 

embedding effect or the part-whole, symbolic or 

disaggregation effect. This means that respondents may 

assign a lower value for a good if it was considered within 

a more encompassing context than if it was evaluated on 

its own. This problem is bcsl described through an example. 

Toronto residents were found to be prepared to pay only a 

little more to preserve fish stocks in all Ontario lakes then 

to preserve them in a small area of the province (Muskoka). 

This raises some important questions. Which value is 

appropriate to use for Muskoka? Should the greater value 

for the small area be expanded to represent the whole 

province, or is the lower value for the province more 

appropriately applied at the regional level? 

Kahneman and Knetsch (1992) suggest an 

explanation for the embedding effect: that contingent 

valuation method subjects are actually expressing a 

willingness to pay for "a sense of moral satisfaction for 

contributing io a public good" rather than a willingness lo 

pay for consumption (a true economic value). This view of 

contingent valuation is controversial and not held by all 

economists working in the area. Mitchell and Carson (1989), 

for example, take the view that the contingent valuation 

method is reliable enough for routine use provided enough 

care is taken in thccxcrci.se. Smith (1992) provides a similar 

viewpoint on this issue. 

A major controversy also exists over the apparent 

disparity between willingness to pay and willingness to 

accept. This problem often arises from contingent valuation 

studies but is not necessarily an artifact of the method itself. 

There has been a general presumption in the environmental 

economics literature that willingness to pay and willingness 

lo accept should not differ much (Freeman 1979a, Thayer 

1981, Knetsch and Sindcn 1984). There arc, however, 

contingent valuation studies thai offer evidence of large 

disparities between willingness to pay and willingness to 

accept (sec Cummings et al. [1986] and Fisher el al. [1988]). 

This has raised questions about the reliability of contingent 

valuation results and the robustness of the method (Knetsch 

1990). Arc economists asking the right questions? When is 

willingness to pay appropriate, and when is willingness to 

accept more appropriate? 

Very recently, Hancmann (1991) resolved at least 

some of the controversy over the issue of disparity between 

willingness to pay and willingness to accept measures 

theoretically. His analysis showed that these two measures 

may differ quite substantially due lo small (or zero) 

substitution effects between the private goods and public 

goods. He showed that under certain situations the 

substitution effects can outweigh the income effects on the 

measures, producing great disparity between willingness to 

accept and willingness to pay. Hanemann concluded that 

the empirical divergence between willingness to pay and 

willingness to accept measures is not necessarily indicative 

of the inadequacy of me contingent valuation methodology. 

10 For. Can. Inf. Rep. O-X-422 



Clearly, the difficult issue for analysis to consider is ihc 

potential for substitution between public ami private goods 

so that they know the appropriate questions to ask in a 

particular context (i.e., willingness to pay or willingness 

10 accept). 

Despite its shortcomings, the contingent valuation 

method is the most easily understood and popular of the 

direci techniques of non-market valuation. 'Hie theoretical 

underpinnings of the method are well explained in Mitchell 

and Carson (1989). More than 100 published journal articles 

between 1975 and 1991 have used die contingent valuation 

method to measure a variety of use and non-use values of 

natural resources and environmental amenities. 

The Travel Cost Method 

The travel cost method is the most popular of the 

indirect approaches to non-market valuation. The basic 

travel cost model is based on the premise that even when 

there is no entry fee to use a pubiic recreation site, 

recreational is is pay an "implicit price" for the site's 

attributed or services when they visit it This implicit price 

is the cost to travel lo the site. Included in this cost arc 

vehicle-related costs and time costs of llie trip. If visitors 

are coming to a particular site from different origins 

(distances) and if there is variation in the number of trips 

they take, a demand function for the number of trips can be 

estimated. This demand curve can then tic used to obiain 

measures of individual willingness to pay and total 

consumer suqjlus. The latter indicates the economic value 

of the site8. 

The intellectual origin of the travel cost method is also 

quilc interesting. The National Park Service of the United 

States sent a solicitation to 10 economists in 1947, asking 

them to suggest methods for measuring the economic 

benefits of national parks and other publicly managed areas. 

Harold Hoiclling responded with the description of a 

meihod using travel cost to visit a park as ihe"implicit price" 

for visiting the site; however, he did not implement the 

proposed method and the National Park Service apparenily 

ignored his suggestions initially (Smiih 1989). Although the 

conceptional origin of the travel cost method is attributed 

to Harold Hotclling, its operational development andcurrent 

popularity are due to Clawson (1959), Knctsch {1963, 

1964), and Clawson and Knctsch (1966). 

The basic travel cost model is based on a number of 

stringent assumptions. First, it assumes weak separability 

between demand for recreation and demand for market 

goods. Weak separability in this context means thaichangcs 

in demand for a market good (e.g., a VCR) will have no 

impact on the demand for recreation (e.g., a ski trip to 

Colorado); only changes in the proportion of total income 

spent on the market good can affect the demand for 

recreation. Second, the model assumes that all recreation 

choices are made simultaneously and that the number of 

irips to be taken at a particular site is determined at the 

beginning of die season. Third, trips of different lengths 

(e.g., 1,2 or 7 days) are assumed to l>c different goods, even 

if the trips were taken to die same site. Fourth, it assumes 

that the characteristics of all goods and sites and all prices 

are known with certainty. Finally, all of die prices, costs, 

income and site qualities are assumed to be exogenous to the 

choices of individual visitors. This implies ihutan individual 

recreationist's decision cannot or does not influence these 

factors. The basic travel cost method also tends to ignore 

ihc influence of substitute sites on the demand for visits to 

the site in question. In part due to these assumptions, 

modeling demand using the travel-cost model has been 

troublesome and has received considerable attention in die 

outdoor recreation literature9. 

To illustrate the travel cost model, consider the case 

of moose hunting in Ontario. Moose hunting is one of many 

services offered by Ontario's forests. Moose hunting season 

starts in the fall each year and lasts between 2 and 8 weeks. 

The OMNR sells hunting permits at a nominal price before 

the beginning of the season each year. Hunters from 

different parts of Ontario and neighboring provinces or 

states travel, in some cases great distances, to be able to hunt 

at particular locations. The price an individual pays to buy 

a hunting permit does not reflect the full economic value of 

the service offered by Oniario's forests. Can we measure 

die full economic value of moose hunting so thai resource 

planners would have better information on where and for 

how many moose to manage? The travel cost model could 

be used to help do the job. If data were collected from 

individual hunters about where they came from, where diey 

went, how much they paid for the permit, how many trips 

they took dial season, theduration of each trip, their income, 

age, and number of years of hunting experience, information 

about other hunting sites, cic, dicn a demand function for 

moose hunting could be estimated. This demand function 

could be used to estimate people's willingness lo pay for 

moose hunting and its total economic value. Appendix A 

'The most widely used measure of benefit in resource and environmental economics studies is consumer surplus. As mentioned earlier 

(see Figure 2), consumer surplus la the area under the demand curve and above the Implicit price (i.e., the travel cost in this case). 

There are other measures such as compensating and equivalent variations lhal relate to ihc Hicksian (income compensate!) demand 

function. For a good discussion of ihese measures and the relationships between them, see Just et al. (1982) and Broadway and Bruce 

(1984). 

'To limit ihe scope of this report we have not discussed the troubling aspects of demand modeling. Inierested readers should consult 

McConncll (1985), Smith (1989, 1990) and Fletcher ct al. (1990). 
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provides a mathematical representation of what this exercise 

would involve. 

The basic travel cost model estimates the gross value 

of a silc at a point in lime. It ignores the effect of quality 

Changes on the demand for tiie site. Thus, it docs not provide 

information on the value of quality changes, which is whai 

dec is ion-makers really need in their attempt to balance the 

costs of different management options against their potential 

benefits. In the 1980s, a number of important variants of 

the basic travel cost model were developed to analyze 

quality changes. These variants are briefly outlined below. 

The first is the varying-parameter travel cost model. 

In this model, an individual's decision to visit a particular 

recreation silc is assumed to be based on two sets of 

variables: (1) ihe costs lo visit the site and trie visitor's 

socioeconomic constraints, and (2) the characteristics of the 

silc. Whereas the basic travel cost model incorporates the 

first set of variables, the varying-parameter travel-cost 

model attempts to incorporate both sets of variables. 

The varying-paramcicr model involves a two-step 

procedure. The first step is an estimation of separate demand 

functions for each individual site. The estimated parameters 

arc used as data for the second stage of the model, in which 

iliese parameters are regressed against various site attributes. 

The underlying hypothesis is that the parameter estimates 

vary because of differences in the site characteristics. The 

results of systematic parametric variations across sites can 

be used to determine the effect of quality changes on the 

value of a site10. 

The second variant of the basic travel cost method is 

tlie hedonic travel cost model. This model was introduced 

by Brown and Mendelsohn (1984) and also attempts to 

incorporate site characteristics into the basic travel cost 

model. Although the theory underlying this model is 

comparable to that of the varying-parameter model, its 

empirical orientation is quite different. In the varying-

paramcter model, the focus is on systematic variation of 

visitation demand parameters that arise due to variation in 

site characteristics. In the hedonic travel cost model, 

however, the focus is on actual estimation of demand for 

different site characteristics. The hedonic travel cost model 

assumes mat individuals are willing to incur higher travel 

costs to visit sites with belter quality or more attractive 

attributes. 

Application of the hedonic travel cost model is a 

three-step procedure. In the first step, the implicit prices of 

characteristics arc calculated. In the second step, the demand 

for trips is estimated by regressing the number of trips on 

lhc"pricc" of each characteristic and a set of socioeconomic 

variables. In the final step, demand functions arc estimated 

for various site characteristics. This is done by regressing 

each characteristic's price on the quantities of all the 

characteristics, the number of trips, and on socioeconomic 

or other information (e.g., disposable income and prior 

experience)". 

Two important issues related to the implementation 

of the hedonic travel cost model arc: (I) how to define origin 

zones surrounding each mode! area, and (2) how to handle 

negative prices for the silc characteristics. Although the 

definition of origin zones does not affect the estimated 

demand functions significantly, it can influence the benefit 

measures (Smith and Kaorti 1987). Second, there is no 

guarantee that the model will generate positive prices for 

silc characteristics during the regression analysis. In fact, 

the existence of negative prices for some characteristics is 

quite common in hedonic travel cost applications (cf. Brown 

and Mendelsohn 1984, Mendelsohn 1984, Bockstael el al. 

1987, Smith and Kaoru 1987, Smith el al. 1989, Adams 

19'JO). A naive interpretation of negative prices is that 

recreationists would tx; willing to pay for not having those 

characteristics at the site in question. Nonetheless, negative 

prices remain a troubling aspect in the application of hedonic 

travel cost models. 

The hedonic travel cost method is not simple to 

opcrationalize. ll requires a great deal of data and expertise 

for analysis and interpretation. Despite these limitations, the 

model provides an interesting approach to estimate the 

impact of quality changes on the value of a site and it has 

already attracted considerable research attention from 

economists. 

A third variant of the basic travel cost model is the 

random utility model. The random utility model essentially 

imposes some structures on how recreation choices are 

made by individuals. These structures arc consistent with 

the notion of consumers maximizing their utility or 

satisfaction by choosing between possible recreation sites. 

This model can estimate recreation demand functions for 

several sites, including the possibility of zero consumption 

for some siies. It also incorporates sile qualities and allows 

for substitution [wssibilities across sites. 

Although the varying-parametcr model and the 

hedonic travel cost model incorporate different site 

10 Notice that this is an indirect approach to quantification of ihe effect of quality changes on the value of a site. Policymakers are often 

concerned with the temporal changes in quality of a particular site. The usefulness of the varying parametric approach lies in the fact 

thai it provides a lower and un upper bound on the effect of quality changes. For detailed discussions on vary ing-parameter models 

and the vary ing -parameter travel cost model, see Maddala (1977, 1983). Vaughan and Russell (1982) and Smith and Desvousges 

(1986). 

11 In order lo reduce the biasing effects of measurement error inherent in the hedonic prices, Drown and Mendelsohn (1984) recommended 

the use of the inverse demand functions instead of the regular demand functions for site characteristics. 
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characteristics, different sites arc not explicitly treated as 

distinct alternatives. In real life, different sites are more 

likely to be seen as distinct alternatives. Moreover, neither 

ihe basic travel cost model nor the above Lwo cxlcnsions to 

the model can account for changes in the extent of the 

market for recreation due lo changes in policy, as each 

ignores ihepossiblc effects of changes in site characteristics 

on individual participation decisions. The introduction of 

ihe random utility model as a variant of the basic travel cosl 

method may be considered as a response to ihese concerns. 

The random utility model introduces four major 

assumptions. First, the time horizon of decision-making is 

altered; the trip decisions are made one at a time by 

individuals rather than all at the beginning of the season, as 

assumed by the basic travel cosl model. Second, the model 

assumes that irip decisions taken during a season arc 

independent of one another. Third, [he model assumes that 

individuals arc capable of comparing die utility that could 

be realized from all other related decisions, conditional on 

the selection of a particular site. Fourth, for each possible 

location, the choice is assumed to have boih deterministic 

and stochastic (random) elements to it. 

The stochastic clement reflects the researcher's 

ignorance of all other factors dial could possibly influence 

Ihe decision process12. For each location chosen, the 

decision structure of an individual is assumed lo rcsullfrom 

two separate choices. The first choice involves whether to 

undertake a specific recreational trip (e.g., deer hunting, 

fishing, canoeing, etc.) given that llic individual is among 

thai form of recreation's user population. After a "yes" 

decision is made to the first choice, the second choice 

involves selecting a particular site from a set of alternative 

destinations where the recreational activity can be 

undertaken. A mathematical representation of lliis model 

is given in Appendix B. 

One key feature of the random utility model is thai it 

readily incorporates choice among multiple sites In a travel 

cost model; the attractiveness of a site in relation to oilier 

sites influences the probability of a visit in this model. 

Moreover, because one must estimate the parameters of a 

utility function, computing welfare estimates for changes 

in site characieristics is straightforward in this model 

(Hancmann 1982). 

As with the hedonic travel cost model, the added 

complexity makes application of the random utility model 

more difficult. This stems from attempting to model 

individual recreational behavior more accurately. The added 

cost of complexity in exchange for more accuracy must be 

weighed against the type of decisions for which the 

information would be used. 

The travel cost model and the variants described 

above provide a useful analytical framework in which to 

describe and test individual recreation behavior. The 

refinements of the basic travel cosl model over the last two 

decades have considerably improved its general 

acceptability. The model has now been accepted as a tool 

for quantitative policy analysis in natural resource 

management in numerous jurisdictions and has been 

accepted as evidence in court cases in Canada and in the 

United States". 

Recently Smith and Kaoru (1990) have documented 

the story of the travel cost methodology in measuring the 

values people place on the use of recreational resources. 

They conducted a "mcta analysis" on welfare estimates 

derived from some 200 recreation demand studies 

completed since 1970 Uiat used the basic travel cost model 

lo investigate if those measures were systematically related 

lo die types of resources involved and the assumptions made 

in developing diem. The analysis revealed a remarkable 

consistency between models and their findings. The major 

strengths of the travel cosl model are its simplicity and Us 

exclusive reliance on observed behavior. This corresponds 

to the traditional economic approach to estimation of 

demand. The general weaknesses of ihe travel cost model 

include the following: 

1) The behavioral model s[Kcified by an analyst may not 

reflect the actual decision process of a rccreationist. 

2) ThcobscrvationsoftravclcosLsandsiiecharacteristics 

may not be enough to reasonably describe thedecision 

process. Individual perceptions of site attributes affect 

decisions and the perceived qualities are often different 

from die objective measures used by analysts. There 

has been little use of perceived quality measures in 

these models. 

3) The measurement of the value of time (bodi the time 

used to travel lo a site and the time spent on the site) 

and its use in demand modeling still plague Hie travel 

cost models. The appropriate value to place on both 

traveling lime and Lime at the site has not yet been 

resolved in Lhelitcrature(Ccsario 1976, Wilman 1980). 

4) The definitions of a "site" and "origins" arc still ad-

hoc in travel cost models. 

5) It is still not clear how lo incorporate congestion in 

mulliple-sile models. 

6) Travel cost models ignore demand uncertainty. 

7) Many researchers emphasize that different behavioral 

assumptions in iravelcost models result in significandy 

different measures of benefit. The behavioral models 

implied by all previously used travel cost models are 

}; An alternative interpretation is also possible. The stochastic component in the random uiiliry model may also reflect uncertainly affecting 

an individual's decision, not just the researcher's ignorance. Sec Mnrcy el al. (1988) for details. 

11 For an inicresiing application of the travel cost model lo natural resource damage assessments in an American court, see Kopp 

and Smith (1989). 
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rather restrictive because they do not incorporate 

measures of familiarity and learning in an individual's 

decision-making process. 

8) The most important limitation of travel cost models is 

that they cannot be used to measure the non-use values 

of natural resources and environmental amenities. 

Hedonic Price Models 

The term "hedonic" is derived from the Greek word 

hedonikos, which means pleasure (i.e., utility in 

economics). Hedonic price models arc based on the 

hypothesis that goods arc actually aggregations of 

characteristics and that demand for goods relates to diese 

characteristics. This implies thai characteristics are the true 

arguments of utility functions and dial any transaction is 

therefore tied lo a bundle of characteristics. Thus, the 

demand for quality attributes or particular characteristics is 

embedded in the prices and consumption level for market 

goods. Hedonic price models have been developed to 

quantify tlie contributions of the market and non-market 

components of a particular good to its market price through 

statistical analysis. The hedonic price model is based on 

llic following assumptions. First, the observed prices reflect 

equilibrium conditions in the market. Second, the mode! 

assumes thai both the buyers and sellers of properties have 

perfect information about the market and non-market 

components of the good and that the movements between 

properties in response to changes in market conditions is 

costless. Third, it assumes that an individual's willingness 

to pay for one attribute is independent of other attributes. 

For an example, consider thai the price of a house in 

a city includes the contribution of market goods (e.g., size 

and design of the house, number of rooms etc.) anil die 

neighborhood environmental conditions (e.g., air quality 

when near an abattoir, noise pollution if near an airport, etc.). 

With enough information about house prices and 

Characteristics across a wide range of neighborhoods it is 

possible to estimate the inferred values of the environmental 

characteristics. The value of the house with respect to any 

attribute (e.g., air quality) is the implicit price of that 

attribute. Thus, it represents the consumer's willingness to 

pay for tlie attribute (Wilman 1984)14. In diis example, die 

estimation of the effect of changes in environmental quality 

on the welfare of individuals is possible through an 

examination of property values. 

To illustrate the hedonic price model in a forestry 

context, consider the following scenario about property 

values around a number of forest conservation areas or 

provincial parks mat provide comparable services lo visitors. 

These property values reflect die price of the property itself 

(i.e., size of tlie property, die house, Hie number of living 

rooms, the presence of a fireplace,, etc.) and the 

environmental amenities surrounding the property (i.e., 

the quality attributes of the neighborhood and die ease of 

access to different amenity services such as trails, canoe 

routes, good fishing holes etc.). The hedonic price model 

can be used to measure an individual's willingness to pay 

for a change in the quality of an attribute (e.g., die case of 

access to lake services in the park). In addition, a measure 

of the aggregate marginal benefit for a change in quality can 

also be derived'*. 

The major strcngdi of the hedonic price model is that 

it represents a very realistic "demand" and "supply" 

framework to determine the value of a change in quality 

attributes. This feature is not present in any other technique 

of unpriced valuation. Second, the model relies on 

expenditure data mat arc readily available. 

The weaknesses of the hedonic price model are 

related to its assumptions. Since individual perceptions of 

quality attributes differ and change dirough learning, the 

"perfect information" assumption seems implausible. 

Second, issues of uncertainty are ignored in this model. 

Third, if die property values contain die capitalized values 

of recreation (i.e., if property prices reflect recreation 

values), dien the implicit hedonic price will substantially 

overestimate me marginal willingness to pay for an attribute 

(McConncll 1990). Fourth, not all consumers own 

properties surrounding national parks or other resort areas 

and their valuation of environmental goods and services can 

be quite different from the implicit valuations of property 

owners. Hedonic pricing docs not capture n on-use benefits. 

Despite these weaknesses, hedonic price models do provide 

an interesting approach for revealing the value of some 

environmental amenities. 

Other Approaches 

The two oilier approaches briefly described in this 

section arc the household production function and 

expcriinenial economics. 

The derived value for an "increment" or "decrement" 

of an environmental good or service could be given a more 

useful interpretation from a policy perspective if it was 

related to both public policy actions and individual decision-

making. The household production function provides an 

"A hedonic price model was used by Griliclics (1971) lo eslimale llie value of quality changes in consumer goods. Tlie lied unit price 

theory was further developed and refined by Rosen (1974). Tlie model w.';is used to evaluate the effeel of air quality on urban property 

values by Harrison and Rubinfeld (1978), Nelson (1978) and Freeman (1979b). For abroader discussion of the hedonic price lechnique, 

see Freem:m (1979:i). 

l5However. this measure of benefit reflects a marginal change in quality. For a discussion on approximating ihc benefits of non-marginal 

changes in hedonic price models see Freeman (1985) and Bariik (1988). 
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intuitively appealing approach to constructing a model of 

recreation behavior that can establish a linkage between 

public policy and private decisions. Although the travel cost 

mode! and the hedonic price model provide credible 

estimates of benefits for a variety of environmental goods 

and services, Uicy are not quite successful in establishing 

the link between public policy actions and private recreation 

decisions. 

In the household production function model, 

individuals buy certain private inputs at market prices and 

combine them with their time and publicly provided natural 

resources and environmental amenities to produce outdoor 

recreational experiences. The model involves a two-stage 

optimization process. In the first stage, the household 

minimizes the cost of producing a given level of services. 

In the second stage, the recreationist maximizes his utility 

subject to a budget constraint to determine the level of 

recrcauona! experiences to consume. One interesting feature 

of this model is that when households are unable to 

substitute their own inputs for any publicly provided input, 

the model is simplified to a simple travel cost model 

(Bockstacl and McConncll 1981, McConneJl 1985)". 

The household production function approach is based 

on the assumption that the prices and qualities of private 

goods are known to the household with certainly. A second 

assumption is that the individuals have complete 

information on Hie quantity and quality ofpublicly provided 

natural resources and environmental amenities. 

The major strength of this model lies in its conceptual 

structure, which establishes a link between public policy 

actions and private recreation decisions. The weaknesses 

of this model relate to its actual implementation. It is quite 

difficult to estimate the benefit measures if the quality and 

quantity of environmental resources are both endogenous 

to the model. In the household production function model, 

both quantity and quality and their marginal costs are 

endogenous. This poses a serious estimation problem in 

practical applications. The problem becomes even more 

complicated because costs arc not directly observable. These 

problems haveprcvented the household production function 

approach from becoming a widely used tool for measuring 

the benefits of natural resources and environmental 

amenities. 

Experimental economics is another method of non-

market valuation of environmental goods and services. In 

this case, experiments are conducted in a controlled 

environment to elicit valuations. Conducting experiments 

in environmental economics is generally difficult and costly 

and only a few such studies exist in the literature (see Smith 

1991). The approach is generally not deemed to be practical. 

Our survey of the literature on non-market valuation 

reveals two interesting features. First, most of the published 

research efforts have concentrated on the development and 

refinement of the logic of the methods. Second, empirical 

applications have mainly taken place in the United States. 

In general, very little empirical analysis on non-market 

valuation has been done in Canada. Part of the task of this 

report was an extensive literature search of non-market 

valuation studies in Ontario. Departments at all universities 

in Ontario, a number of consultants, and various federal and 

provincial organizations were contacted and a number of 

published and unpublished studies were found. The 

following section discusses the findings. 

ONTARIO CASE STUDIES 

About 30 studies conducted in Ontario show close 

resemblance to non-market valuation in their titles. 

However, a closer look revealed thai many were economic 

impact studies that considered only the impact of certain 

activities on local communities in terms of die throughput 

of the market economy on creating business, jobs, etc. 

Unpriced valuation studies are quite different from impact 

studies. Only the unpriced valuation studies are relevant for 

cost-benefit analyses. Impact studies do not weigh the costs 

and benefits of a particular policy option through time. Our 

final sample consisted of 19 studies that used some form of 

unpriced valuation method to estimate the valucof particular 

non-marketed services in Ontario. These studies were 

carried out during the 1975-1991 period. Table 2 provides 

an overview of these studies. 

Of the 19 studies, four dealt with the recreational 

values of wetland, four with the benefits of water quality 

improvements and five with the value of sport fishing in 

Ontario. Attempts were also made to quantify the value of 

wildlife recreation, of acid rain damage to sport fishing, and 

of reduced risk as a result of the Air Pollution Control Act 

in Ontario. Ten of the 19 studies used forms of the travel 

cost method to estimate non-market benefits. Brief 

descriptions of individual studies, along with their major 

findings, strengths and weaknesses, are provided in the 

following sections. Four independent studies are covered 

first, followed by seven studies sponsored or cosponsored 

by the Ontario Ministry of the Environment (OME). Seven 

studies sponsored or cosponsored by the Ontario Ministry 

of Natural Resources (OMNK) are presented at the end. 

16 The household production theory was developed by Becker (1965) and was subsequently refined to its present form by Muellbaiier 

(1974). The usefulness of the household production function model in modeling individual recreation behavior has been explored by 

Dcyak and Smith (1978), Bockstael and McConnell (1981. 1983) and Brown et al. (1978). The results were not very encouraging 

despite the intuitive appeal of the theoretical model. 
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Lcgg, R.D. 1989. Valuing recreational fishing: an 

application of the hcdonic iravel cosi method. M.A. 

Thesis, Department of Economics, University of Guclph, 

Guelph, Ontario. 

Recreational fishing is one of the preferred leisure 

activities in Ontario. Substantial private invesunents 

in boats, cottnges, other equipments and lime are 

attracted by this leisure activity. On the other hand, 

the maintenance of adequate angling facilities in the 

vast body of waters in Ontario require considerable 

public spending. Since recreational fishing is not a 

market good, public resource managers often face the 

dilemma of allocating recreational resources in the 

absence of any quantitative information on the value 

of these resources to society.This study was designed 

to estimate the value of recreational fishing, a mulli-

altribuie non-iradcd good, in Ontario. 

Based on the assumption that fishing success is 

only one of several valued features of a fishing trip, 

the study applied die hcdonic travel cost mcdiod to 

ascertain the values recreation ists place on selected 

characteristics of public sport fishing areas in Ontario. 

The data used in the estimation of the model were 

provided by OMNR's Fisheries Branch. Data were 

collected through a mail survey in July 1987 from a 

randomly selected sample of Ontario sport fishing 

licence holders from 13 residential origins. 

The study estimated the demand for eight site 

characteristics: scenery, solitude, fish species and size, 

lime to catch, access to the site, water quality and 

family holidays. The results indicate that only five site 

characteristics (solitude, species, time to catch, water 

quality and suitability for family holidays) were 

important to most recreational anglers in Ontario. The 

marginal values of these characteristics to an average 

angler were estimated atS12.59,S1.55,S11.51,S4.86 

and S1.54, respectively. These characteristics were 

also found to be complementary to each other. The 

study also combined die eight characteristics into three 

major groups: "fishing quality", "environmental 

ambience" and "convenience". The highest 

willingness to pay was estimated at S53.71 for 

marginal changes in "environmental ambience" 

characteristics. The study concluded thai 

environmental variables such as scenery, solitude, 

water quality, etc. were more important to anglers than 

fishing quality or convenience. 

This study applied a relatively recently developed 

variant of the travel cost model to estimate the demand 

for site characteristics. This is a relatively complex 

method to apply. The results are interesting and 

informative. The weakness of this study relates to the 

method itself. In particular, it is difficult to give any 

reasonable economic interpretation to the negative 

price for dircc characteristics obtained in this study. 

Adams. S.P. 1990.Estimating the demand for fishing site 

quality in Ontario: an application of the hcdonic travel 

Table 2. A synoptic view of Onlario case studies. 

Authors Problem investigated Sponsoring agency' 

Independent 
Legg(1989) 

Adams (1990) 

Cowan (1990) 

Cowan (1991) 

Auld(1985) 

Talhclmetal.(1987) 

Apogee ctal. (1990) 

Ecologistics(1990) 

Ecologisiics(1990) 

Filioneial.(1990) 

D!'Acial.(1991) 

White (1991) 

Nautiyal and 

Chow(ihary(1975) 

Krcui/wiscr (1981a) 

Kreutzwiser (1981b) 

Kreut/.wiscr(1984) 

Roy (1986) 

Usher (1987) 

Van Vuurcn and 

Rov (1990) 

The value of recreational fishing in Ontario. 

The demand for fishing sile quality in Onlario. 

Examines the small craft harbors. 

The value of recrealional fisheries, wilh a modified hedonic Bevel coal model. 

The dem;uid for water quality in recreational use. 

Acid rain damage to sportfishing in Ontario. 

Economic benefits of Remedial Aciion Plans for the Great Lakes Aicils of Concern 

Economic bcncfiis to the Bay of Quinie recreational fishery 

from improved water quality. 

Economic benefits to beach users from water quality improvements. 

Economic significance of wildlife recreation in Ontario. 

Economic benefits from the proposed changes in Air Quality Regulation 308. 

Recreational valucof wilderness. 

Demand for recreational activities in Earl RowB Provincial Park near Alliston. 

The recreational value oF marshes at Long Point and Point Pelix on Lake Eric. 

Economic significance of ihc Long Point marsh on Lake Erie. 

Economic benefits of the Upper Credit sport fishery. 

Economics of wetland preservation on the shore of Lake St. Clair. 

Socio-economic importance of the Ontario Lake of ihe Woods fishery. 

Social and private returns from wetland preservation in Kent county. 

Independent 

Independent 

Independent 

OME 

FOC 

OME 

OME 

OME 

Environ. Can. 

OME 

OMTR 

Canada Council/OMNR 

Univ.ofGudph/OMNR 

Univ.ofGuelph/OMNR 

OMNR 

OMNR 

OMNR 

OMNR 

■ FOC = Fisheries and Oceans Canada, OME = Onlario Minisiry of die Environment. OMTR=Onlario Ministry of Tourism and Recrcotjon 
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cost method. M.A. Thesis, Department of Economics, 

Queen's University, Kingston, Ontario. 

The popularity of sport fishing has been growing 

in Ontario since the mid-1970s. Although die sport 

fishing industry is receiving increased media attention 

and publicity, not much is known as to how anglers 

value the characteristics of different fishing sites in 

Ontario. This study was designed to provide 

quantitative information about this issue. The study 

used the hedonic travel cost method developed by 

Brown and Mendelsohn (1984) to estimate the 

demand for site characteristics. The daia set used in 

this study was provided by die OMNR's Fisheries 

Branch; the data was actually a subset of data collect 

ed by OMNR in 1987 through a mail survey of 

recreational anglers in Ontario. Anglers from 12 

origins were paired into six groups to facilitate 
econometric analysis. 

The study estimated demand for five 

characteristics, but only direcof them were important 
to the anglers: scenery, water quality and species 

availability, The willingness to pay for marginal 

changes in the levels of scenery, species availability 

and water quality were estimated as S2.60, $0.83 and 

SO.77 peranglcrper uip, respectively. The study also 

estimated price and income elasticities of demand for 

these characteristics. However, income was not a 

significant determinant in the demand for solitude, 

species, or water quality. Anglers with greater levels 

of experience seem more willing to pay for water 

quality and fish density, not for solitude or species 

availability. The study also revealed that part-time 

workers visit their preferred site more frequently than 

full-time workers. Students, retirees and unemployed 

individuals all appear to fish less frequently. 

Water quality and fish density were found to be 

complementary'. The study concluded with a note dial 

attempts to improve a site's water quality should be 

accompanied by some sort of stocking program. 

This study provides some interesting results 

concerning the demand for the characteristics of 

fishing sites in Ontario. Il also reveals some interesting 

information as to the frequency with which different 

groups of people go fishing. The weakness of this 

study is die same as the previous one: it could not 

overcome the problem Of negative prices for certain 

site characteristics. 

Cowan.T. 1991. Modi ficationandapplicationofahedonic 
model for evaluating recreational fisheries. Unpublished 

paper, DepartmentofFishcricsandOceans.Canada Centre 
for Inland Waters, Burlington, Ontario. 

This report attempts to modify [he hedonic travel 

cost model developed by Brown and Mendelsohn 

(1984) by incorporating fixed costs in the model. The 

suited purpose was to estimate the willingness to pay 

for various attributes of inland fisheries in Ontario. It 

automated the link between the two steps of the 

estimation procedure required in the hedonic travel 

cost model model. The report did not provide any 

estimate of willingness to pay, nor did il provide any 

complete demand estimates that could be used to 

produce these estimates. Furthermore, the report did 

not show the implications of incorporating fixed costs 
in the hedonic travel cost model. 

Cowan, T. 1990. Value and impactof small craft harbours 

in Ontario. Unpublished report, Department of Fisheries 

and Oceans,CanadaCcnirefor Inland Waters.Burlington, 
Ontario. 

This paper provides an overview of the Small 

Craft Harbours program in Ontario. It attempts to 

highlight the costs and benefits of the program to the 

Canadian economy. However, it docs not report any 
numerical estimates. 

Auld.D.A.L. 1985. Valuing the environment: the demand 
for water quality in recreational use. Department of 

Economics, University of Guclph, Guelph, Ontario. 

(Sponsoring agency: OME) 

This study was designed 10 explore the 

characteristics mat inilucnce individual preferences 

for water quality in recreation. Gibson Lake in the 
Parry Sound District of Ontario was selected as the 

study area and 1,987 residents of the area were 

interviewed during the summer of 1982. The sample 

size represented more than half of the area's 
permanent population. 

The results indicate diat education and age were 

the most important Influences on an individual's 
preference for waterqualily in recreauon. Contrary to 

common belief, income was not found to be an 

important explanatory variable in dtis regard. 

This was an exploratory study and it did not 

estimate any demand function for recreation. The 
basic weakness of this study lics.in die design of the 

survey. The information gathered was not used to 

estimate die demand for walcr-rclated recreational 

activities in the study area. Consequently, the study 

did not estimate the value of improved water quality 
for recreational use. 

Talhelm, D., Hanna, J.E. and Victor, P. 1987. Product 

travel cost approach: estimating acid rain damage to 

Sportfishing In Ontario. Transactions of the American 
Fisheries Society 116: 420-431. (Sponsoring agency: 

Fisheries and Oceans Canada, Ottawa, Ontario.) 

The federal Department of Fisheries and Oceans 

is responsible for addressing the impacts of acid rain 

on Canadian fisheries. The department commissioned 

a nunibcrofsiudics in die early 1980s to examine both 

die biophysical and die economic damages caused by 
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acid rain (see Hough el al. [1981] and Victor and 

Burrell [1981, 1983]). Using a modified travel cost 

method, the final report in tills series (Victor and 

Burrcll 1983) quantified the impacts of acid rain in 

[he Haliburton-Muskoka region of Ontario. This 

paper summarizes the results of that report. The 

modified travel cost approach was described as 

Talhclm's product travel coslapproach. This approach 

was used to estimaic changes in the consumer surplus 

of anglers under varying levels of acid rain deposition 

in 232 lakes in eastern Ontario. 

The modification in this study involved 

incorporating producidefinitions based on site quality 

into the basic travel cost model. This modification was 

based on the assumption that acid rain changes the 

product available to anglers. In particular, trie authors 

used biophysical features such as lake area scores and 

morphocdaphic index scores to define nine fishing 

products. Demand functions were estimated for these 

fishing products. 

The estimated demand functions were used to 

calculate aggregate consumer surplus for nine fishing 

products Liken from the 232 lakes in the study. The 

estimated models were also used in computer 

simulations to determine the impacts of various levels 

of acid rain deposition in the lakes. Under the most 

severe acid loadings (simulated over [lie next 50 

years), the model predicted that 5% of the lakes would 

provide no angling at all and angling quality would 

be reduced in another 207c. As a result, the annual 

amount of angling in the region woulddccline by 1% 

(by 6,(XX) angler-days). The annual angling consumer 

surplus would decline by 4% (S4(K),000). The present 

value of the loss over the 50 years was estimated to 

be S6.600.000 in 1980 dollars for the Haliburton-

Muskoka region. 

The study uses an interesting modification of the 

basic iravel cost mcihod lo quantify llic impacts of acid 

rain on sport fishing. The results are certainly helpful 

in an environment with no information. However, 

each demand function estimation was based on only 

14 observations, which makes the empirical results 

rather weak. Moreover, the results are highly 

contingent upon the projected ecological response. 

Apogee Research International Ltd., Peat Marwick S&K 

and James F. Hickling Management Consultants Ltd. 

1990. Ovcrvicweconomicasscssrnent of Remedial Action 

Plans for the Great Lakes Areas of Concern. Policy and 

Planning Branch, Ontario Ministry of the Environment, 

Toronto, Ontario. (Sponsoring agency: OME) 

Canada and the United States signed an 

amendment to the Great Lakes Water Quality 

Agreement in 1987. This agreement specified the 

preparation of Remedial Action Plans (RAPs) for the 

Areas of Concern that had been designated by the 

International Joint Commission. Since that lime, 17 

RAP teams have been working in Ontario, studying 

various aspects of Great Lakes water quality, setting 

goals for remediation and examining a number of 

(preferred) options. The program is now at the stage 

of selecting preferred options and obtaining 

commitments for implementation of the plan. At [his 

juncture, the Policy and Planning Branch of OME 

commissioned "Overview Economic Assessment 

Remedial Action Plans". This study reports the results 

of that initiative. 

The study had two purposes: to provide a general 

framework for economic assessment of RAPs; and, 

second, to provide estimates of the cosls and benefits 

of restoring the beneficial uses of the 17 Areas of 

Concern in the Great Lakes identified by the 

International Joint Commission. 

Costs and benefits were calculated for each of the 

17 sites and [lien aggregated Io provide an overall 

picture for Ontario. The sludy was carried out using 

secondary data collected by local RAP [cams and other 

published and unpublished reports. Four water-quality 

objectives were used in the study: water that was (a) 

aesthetically pleasing, (b) safe to swim in, (c) able to 

support edible fish, and (d) able to support a self-

sustaining sport fishery. 

The annual economic benefits for Ontario of 

achieving all water quality objectives at all 17 RAP 

sites were estimated to be S270 million. This 

represents the value of both use and non-use benefits 

thai would arise in a typical year following 

implementation of the measures required to achieve 

all the wflter-quflHty objectives. The annual costs of 

achieving the specified objectives at all 17 sites were 

estimated to be S300 million. 

The remedial expenditures were expected to 

generate income of S 1.2 billion for Ontario residents 

and to create 27,400 jobs. Furthermore, the continuing 

operations and maintenance expenditures and 

increased recreational expenditures will generate 

about S205 million in additional income and an 

additional 4,700 jobs after all four water-quality goals 

arc achieved. 

This report provides interesting exploratory 

information drawing on relevant case studies done in 

Ontario. The weakness of the sludy relates to the fact 

that perceptions change over time; unpriced values 

based on 1980 data may not represent the values 

people have in 1991. 

Ecologistics Ltd. 1990a. Bay of Quinte Remedial Action 

Plan: socio-economic assessment of proposed remedial 

measures. Policy and Planning Branch, Ontario Ministry 

of the Environment, Toronto, Ontario. (Sponsoring 

agency: OME) 

This study documented an analysis of the benefits 

associated with the Bay of Quinte recreational fishery. 

It was part of an overall evaluation of me benefits and 
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costs related to potential measures to improve water 

quality in the Bay of Quinic area of Ontario. 

The study used the basic [ravel cost method to 

evaluate the benefits from the recreational fishery. 

Data used in the analysis were collected by the OMNR 

through the Bay of Quintc Open Water Creel Survey 

conducted from May to December 1(J88. The final 

data set consisted of 1,722 observations of Walleye 

fishermen and 76 observations of anglers seeking 

oiher fish. The estimated demand functions for 

Walleye fishermen and others were used to calculate 

total and per-angler consumer surplus per day. The 

consumer surplus per angler per day was estimated 

to be S9.60 for Walleye and S13.80 for other species. 

This is another exploratory study. Hprovidessome 

interesting quantitative information using a simple 

travel cost model. The weakness of the study stems 

from the fact that it used a travel cost model that was 

loo simple. As such, it did not incorporate die possible 

effects of other fishing sites, ll also did not include 

income or demographic variables in the analysis. 

Ecologistics Ltd. 1990b. Benefits to beach users from 

water quality improvements. Policy and Planning Branch, 

Ontario Minisiry of the Environment, Toronto, Ontario. 

(Sponsoring agency: OME) 

During the summer of 1983, an unusually high 

number of beaches were closed in Ontario due to 

bacterial contamination. SubsajuciU research under 

the Beach Management Program initiated by OME 

identified ihe sources of ihc bacterial contiuninations 

and suggested site-specific remedial measures for the 

problem (see Usher et al. 1987). However, ihcrc was 

liitlc information on the magnitude of benefits that 

would result from ihc proposed remedial measures. 

This report describes the results of a study sponsored 

by OME to fill in this gap. In essence, the report 

documents an empirical study of the value of water-

quality improvements at beaches in Ontario. 

The major objecti vc of ihc study was to provide a 

belter understanding of the behavior of beach users 

in Ontario. The specific objectives were: 

1) to monitor beach use and beach attributes, 

including waterqualhy, at several Ontario beaches 

over a recreation season: 

2) to interview beach users about their behaviorand 

perceptions of water quality; and 

3) to develop and compare alternative measures of 

the value of water quality to beach users. 

Data for this study were collected through jicrsonal 

interviews with beach users at five Ontario beaches 

(Kclso, Rockwood, Fifty Point, Guclph Lake and 

Sunnysidc) during die summer of 1988. 

The results revealed thai a typical beach user 

travelled 22 km and spent about 4 hours at the beach. 

Perceptions of water-quality attributes were consistent 

with the corresponding field measurements of those 

attributes. The benefits of improved water quality to 

beach users were estimated using the travel cost 

method and an open-ended contingent valuation 

incihtKl. The results indicate thai if water quality was 

improved from existing conditions to very good 

conditions, an average beach-using household in 

Ontario would have a benefit of S60 to S70pcrannum. 

The results also indicated thai beach-use decisions of 

Ontario residents are influenced by travel costs, water 

quality, beach crowding and gross household income. 

The report concluded that perceived water quality at 

beaches is a significant factor thai affects the decision 

to use a beach and mat remedial measures will yield 

substantial benefits to beach users in Ontario. The 

authors asserted that the benefits of these measures 

will outweigh their costs. 

This case study appears to represent the first major 

application of the contingent valuation approach in 

Ontario. The results of the study are interesting and 

informative. However, the study did not calculate any 

aggregate benefits for Ontario. The inclusion of beach-

specific demand results would also have been 

revealing. 

Filion, F., Jacquemot, A., Bo.xall, P., Reid, R., Bouchard, 

P., DuWors, E. and Gray, P. 1990. The importance of 

wildlife to Canadians in 1987: the economic significance 

of wildlife-related recreational activities. Canadian 

Wildlife Service, Environment Canada, Ottawa, Ontario. 

(Sponsoring agency: Environment Canada) 

This report examined the economic significance 

of activities thai depend on wildlife by addressing two 

fundamental questions: how much value do people 

place on wildlife-related activities, and what level of 

economic activity is generated by the use of wildlife 

resources. 

A nationwide survey on the importance of wildlife 

to Canadians was carried oul by Statistics Canada in 

1987, under the sponsorship of the Federal-Provincial 

Wildlife Conference and the direction of Ihc Canadian 

Wildlife Service. This was an open-ended contingent 

valuation survey that collected data from 80,000 

Canadians in all 10 provinces who were aged 15 years 

and over. The intent was to provide national as well 

as provincial information concerning the perceived 

importance of wildlife resources. 

The results indicate that, in 1987, considerable 

economic benefils resulted from wildlife-related 

recreational activities in Oniiirio. An average Oniarian 

derived a net benefit of about S20.00 per hunting trip 

and about $8.00 per non-consumptive trip. The total 

value of these wildlife-related activities was estimated 

to be S371.1 million. In addition, the residents of 

Ontario spent more than SI .6 billion on wildlife-

related activities during 1987. These expenditures 
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generated substantial indirect benefits for ihe economy 

of Ontario. The study also suggests thai if the wildlife 

management program is successful in conserving 

wildlife populations for sustained utilization, the 

annual benefits to the residents of Ontario from 

wildlife-related activities would be S3.7 to S7.4 billion 

in perpetuity (based on 10% and 5% discount rates, 

respectively). 

The study was simple but very informative and 

useful. A more disaggregated analysis (by site and 

wildlife species) would also have been revealing and 

perhaps more useful from a resource management 

point of view because the distribution of wildlife 

resources is not even across sites. As well, the benefits 

to different segments of the residents of Ontario may 

not be equal. 

DPA Group Inc. and Associates. 1991. Estimated public 

benefits of implementing the proposed revisions to 

Regulation 308. Policy and Planning Branch, Ontario 

Ministry of the Environment, Toronto, Ontario. 

(Sponsoring agency: OME) 

In November 1987, OME published a discussion 

paper on air pollution regulations in Oniario. It 

identified problem areas in the existing air pollution 

regulations and proposed reform measures that would 

impose limits on direct emission from all air pollution 

sources. As part of ihc review process for the proposal 

revisions to Regulation 308, OME commissioned four 

closely related studies to examine different aspects of 

these proposed changes. The purpose of these studies 

was to identify the air quality, health and 

environmental benefits expected from implementation 

of the proposed revisions and to quantify the benefits 

in economic terms. 

The study covered 96 contaminants emitted by 

more than 3,500 establishments in 48 industries across 

Ontario. Benefits arc estimated under five alternative 

implementation scenarios from the proposed 

revisions. The study estimated public benefits in the 

form of lower risk of mortality (SO.3 to S2.6 billion 

per year due to reduced SO2 emission), systematic 

health benefits from reduced hospitnlization (at.S0.OO4 

to S0.05 billion per year), improved visibility (SI .2 to 

S4.2 billion per year) and reduced damage to materials 

benefits (SO.2 to S0.9 billion per year) resulting from 

reduced concentrations of emissions due to 

implementation of the proposed revisions lo 

Regulation 308. The loml value of the public benefits 

was estimated to be between SI .2 and S7.7 billion per 

year, depending upon the implementation scenario. 

All dollar values were in constant 1986 Canadian 

dollars. The public benefits were, however, 

underestimated because the possible benefits related 

to wildlife habitat, forest and wilderness areas, aquatic 

toxicity and surface water were not quantified. 

The study provides a good overview of some very 

important issues on which no information existed 

previously. The major weakness of the study is dial 

the public benefits were not estimated based on 

Ontario data; instead, information was taken from 

unpriced valuation studies done in (lie United Stales. 

This may have biased the results. 

White, A. 1991. The unrecognized recreation value of 

wilderness: defining the future recreation needs of 

Ontarians. Environment Probe, Toronto, Ontario. 

(Sponsoring agency: Oniario Ministry of Tourism and 

Recreation.) 

The recreational value of wilderness has grown 

steadily in Oniario since the mid 1970s. Inl990, 

Ontario's provincial parks entertained about 8 million 

visitors, of which about 3.7 million were campers. 

This study attempted lo provide an overview of 

recreational use in selected provincial parks in 

Ontario. The specific objectives were to develop 

economic estimates of the value of unpriced 

recreational resources in Ontario and to identify 

wilderness resources that require immediate 

management attention. 

Five provincial parks (Grundy Lake, Darlington, 

Quctico, Killarncy and Rondeau) were selected forihe 

study. A survey was conducted by Environment Probe 

in cooperation with OMNR and the Ontario Ministry 

of Tourism and Recreation in 1990 to collect data from 

visitors to ihcsc parks. Only the responses of Ontario 

residents were used to measure the demand for 

wilderness recreation in Ontario. 

The study used a simple travel cost model to 

estimate demand by the campers for the selected parks. 

The results indicate that die value per camper-night 

was highest at Killamey (S87), followed by Quetico 

(S72), Darlington (S48), Rondeau (S47), and Grundy 

Lake (S29). Using a discount rate of 5% per year, the 

present values of camping benefits from these parks 

over die ncxL 50 years were estimated at SI,587, 

SI ,314, S882, S860 and S526, respectively. Based on 

these estimates, the study generated a present value 

of S2 to 4 billion for camping in Ontario's provincial 

The study used a simple model to estimate the 

demand for camping at die five selected parks and 

provided some interesting information. However, the 

travel cost model used was too simple and did not 

include respondent income or any other socio-

economic characteristics. Consequently, general 

ization of ihc results to provide ihc value of camping 

for all parks in Ontario is problematic and the results 

should be interpreted with caution. 

Nautiyal, J.C. and Chowdhary, R.L. 1975. A suggested 

basis for pricing campsites: demand estimation in an 
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Ontario park. Journal of Leisure Research 7: 95-107. 

(Sponsoring agencies: Canada Council and OMNR) 

In this paper, the authors attempted to estimate 

demand functions for various activities on campsites 

in the Earl Rowe Provincial Park near Allislon. The 

major objectives of the study were to determine me 

optimum number of campsites in that park and to 

determine the daily user fecpcrsitc.Tbc authors used 

a slightly modified version of Pearsc's (1968) travel 

cost method. 
Based on the assumption that rccrcationists 

combine social visits with recreational trips, the travel 

cost was estimated not from the visitor's residence to 

[he park, but from the last stopover of more than one 

night to the park. Based on the assumption that the 

effects of available leisure time and climatic 

conditions on the number of campsite visits arc more 

pronounced than that of price, the 151 camping days 

of ihc 1971 season were grouped into five strata that 

minimized leisure and climatic variations within each 

stratum. The strata were called "experience types 

1-5". 

The authors first defined a marginal visitor for 

each income category and then defined me difference 

beiween the expenditures of the marginal visitor and 

those of other visitors (or visitor grouping) as 

consumer surplus fora visitor for me cniirc visitation 

period. Finally, the consumer surpluses for all income 

categories were arranged in descending order to obiain 

demand schedules. Using this procedure, the authors 

computed demand schedules for four of the five 

experience types and ilien summed them to obtain the 

demand schedule for the campsite. The intersection 

of this campsite demand .schedule and the average cost 

for making sites available gave an optimum number 

of 368 campsites in the park in 1971. Based on mis 

number, the authors estimated $6.00, S2.5O and SO.50 

as fees for experience types 1, 2 and 3, respectively, 

and suggested that the park should charge different 

prices for different experience types. 

The study was an interesting early attempt to 

calculate the demand for outdoor recreation in 

Ontario. The authors recognized some issues in 

estimating travel costs thai are still being discussed 

in the literature. However, they used an obscure form 

of the travel cost model. Although the logic behind 

this approach appears interesting, it may not i>c tenable 

from the viewpoint of demand theory. 

Krcutzwiscr, R.D. 19K1 a.Recreational valuesoflakcshore 

marslies. p. 48-57 in A. Champagne, Ed. Proceedings of 

the Ontario Wetland Conference. Federation of Ontario 

Naturalists, Toronto, Ontario. (Sponsoring agencies: 

University of Guelph and OMNR) 

This paper examined the value of lakeshore 

marshes as a rccrcalional resource. Data were 

collected through personal interviews and mail-back 

questionnaires from 703 rccreationists at the Long 

Point and Point Pclce marshes on Lake Eric during 

1978. Using the travel cost method detailed by Pearse 

(1968), the marginal benefits per rccreationisl per trip 

were estimated at S34.85 and S46.03 for the Long 

Point and Point Pelee marshes, respectively. These 

benefit estimates generated total consumer surplus 

valuesofS213,404 and Sl,664,399,respectively. In 

addition, me rccreationists generated S225.000 and 

$1,924,000, respectively, in local business incomes 

in 1978. 

The strength of this paper lies in its simplicity. 

Some useful information was generated using a very 

simple model. The weakness of the paper relates to 

the methodology used. Benefits were not estimated 

from an empirically estimated demand function for 

recreation. Moreover, benefit estimates for particular 

activities may have been more useful for policymakers 

if they had been expressed in terms of resource 

allocation policies concerning wetland in Ontario. 

Krculzwiser, R.D. 1981b. The economic significance of 

thcLong Point Marsh, Lake Erie, as a recreational resource. 

Journal of Great Lakes Research 7:105-110. (Sponsoring 

agencies: University of Guelph and OMNR) 

Recreational activities in Ontario's wetlands 

compete with agricultural, residential, industrial and 

other uses. This study was designed to provide 

information on ihe economic significance of wetland 

recreation. During 1978, data were collected from 703 

users of the public marshes at Long Point and Point 

Pelee on the northern shore of Lake Erie to estimate 

the economic significance of wetland recreation. The 

Long Point marsh provided various recreational 

activities such as nature viewing, birdwatching, 

fishing and waterfowl hunting for more than 17,000 

users during 1978. Using the travel cost method 

suggested by Pearse (1968), this paper estimated per 

user benefit to bcS34.85 per visit. This translated into 

a total consumer surplus of $213,000. In addition, 

wetland recreation generated some S225.000 in local 

spending on food, accommodation and oilier items. 

This paper appears to have been derived from two 

unpublished reports and incorporates some of the 

results of Krculzwiscr (1981a). The study used a 

variant of the travel cost method that may be untenable 

from the viewpoint of demand theory. 

Krcutzwiscr, R.D. 19S4. The Upper Credit sport fishery: 

an appraisal of the potential economic benefits. Department 

of Geography, University of Guelph, Guelph, Ontario. 

(Sponsoring agency: OMNR, Richmond Hill, Ontario) 

This study reported the results of an economic 

appraisal of The Upper Credit sport fishery. The 

purpose of the study was to examine the existing 
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sociocconomic benefits of ilie resident trout fishery 

on ihc Upper Credit River and lo assess ihe potential 

benefils of promoting the fishery. The study area 

extended from Georgetown to Orangcville. A survey 

was conducted by ihe author from 24 April to 30 

September 1982. He collected on-sitc data from 242 

anglers. This was supplemented by 1983 creel census 

data collected by the Credit Valley Conservation 

Authority and OMNR. A travel cost method was used 

to estimate a consumer surplus of S20.85 per angler 

per day. This translated into a total consumer surplus 

of SI 37,000. In addition, sport fishing activities in the 

Credit River generated S28.000 in income for local 

communities. The study concluded with a note thai 

enhanced local economic benefits of the Upper Credit 

Sport Fishery can be sustained over a long period if 

a biologically productive fishery and quality 

recreational fisheries are maintained. 

On the positive site, this simple study provided 

some exploratory information. On the negative side, 

it did not estimate a demand function based on the 

travel-cost model in order to generate the benefit 

estimates. Thus, the results of the study should be 

interpreted cautiously. 

Roy, P. 1986. Economics of wetland preservation: the 

case of ihc Lake St. Clair Marshes. M.Sc. Thesis, 

Deparuncnt of Agricultural Economics and Business, 

University of Guclph, Guelph, Ontario. (Sponsoring 

agency: OMNR) 

The study reported the results of preserving the 

marshes on llic shore of Lake St. Clair. This wetland 

area has a history of drainage and is located in a prime 

agricultural area. These marshes arc also privately 

owned. Two cost-benefit analyses of wetland drainage 

were performed. The analyses were carried out to 

determine the tradeoffs between draining the marshes 

foragricullure(i.c.,forprivate benefit) and preserving 

them (i.e., for social benefits). The net benefits of 

agriculture were estimated from secondary data 

sources. The cost of draining the marshes was 

determined using an engineering approach. Part of me 

net social benefits of wetland preservation (including 

hunting, angling and trapping) was estimated by the 

travel cost method. Data for this part were collected 

through interviews conducted during April 1986. The 

remaining preservation benefits (e.g., maintaining 

biodiversity, natural habitat or the existence value) 

were not quantified. Finally, the private and social net 

benefits of agriculture were compared with respective 

preservation values. 

For all marshes studied, private agricultural net 

benefits were higher than private preservation net 

benefits. On the other hand, the .social agricultural net 

benefits were found to be lower than the social 

preservation net benefits. Thus, the main conclusion 

of the study was that the net benefits of wetland 

preservation for society arc higher than the net bene 

fits from ihc next best (i.e., agricultural) use. 

Consequently, preservation of the Lake St. Clair 

Marshes was recommended. 

The strength of the study lies in ihc fact that it 

investigated an important policy issue in Ontario using 

a simple methodology. The weakness of the study 

primarily relates lo the survey design used. Instead of 

collecting information from individual rccrcationists, 

the author gathered information from the owners of 

the marshes. Moreover, ihe author did not include 

income and other socioeconomic variables in the 

regression while estimating travel cost demand 

functions. 

Usher, A.J. 1987. Ontario Lake of the Woods fishery: 

economic and social analysis. Transactions of the 

American Fisheries Society !16: 352-366. {Sponsoring 

agency: OMNR) 

In 1980, OMNR commissioned a study of the 

economic and social importance of the Lake of the 

Woods fishery for the purpose of improved resource 

management. Usher's paper was based on two reports 

(Hough et al. 1982a,b) prepared for OMNR. The 

objectives of the study were: 

1) to determine the significance and contribution of 

the various uses of the fishery to ihccconomy and 

society of the local area and of Ontario as a whole; 

2) to determine the potential demands of the various 

uses of the fishery on the Lake of the Woods 

fishery resource; 

3) to identify the limitations of the fishery resource 

in meeting present and potential user demands 

and in making continuing economic and social 

contributions within the limits of the resource; 

4) lo review the concerns of the various user groups 

over the current state of the fishery, competing 

uses of the fishery and the management of the 

fishery by OMNR; and 

5) to identify and evaluate alternative strategics for 

allocating and managing the fishery on asustaincd-

yield basis in order to assist OMNR in managing 

the fishery to maximize economic and social 

benefits to local residents while preserving the 

quantity and quality of the resource for future 

generations. 

To accomplish these objectives, data were 

collected through surveys (personal interviews as well 

as mail surveys) of Indian bands, commercial 

fishermen, local residents and cottagers, tourism 

operators and tourists. The direct revenues and costs 

of commercial and sport fishing enterprises and of 

OMNR were estimated. Domestic harvests were 

valued on a substitution-valuation basis, whereas 
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consumer surpluses of the non-Indian locals and 

anglers were determined via contingent valuation. 

Economic responses to changes in harvests were 

predicted based on user predictions of dicir behavioral 

changes in the case of spon fisheries. As harvests 

exceeded sustainable yields (during the study period, 

1980-1982), four alternative allocaiions of the 

sustainable yields among the user groups were 

identified, and the economic and social impacts and 

the management implications of each alternative were 

estimated. 

Contingent valuation was only a minor component 

of this siudy. A multiple-choice close-ended 

contingent valuation method was employed and a 

willingness to pay of$3.40 per angler-day, fora total 

of S133,(XX) per year, was estimated as the consumer 

surplus for angling use by local residents. 

This is an interesting exploratory study. Since it 

dealt with use value, the travel cosimcthod might have 

been a better approach for the study. 

Van Vuuren, W. ami Roy, P. 1990. Social and private 

returns from wetland preservation, p. 553-563 in 

International andTransboundaryWaterResources Issues. 
American Water Resource Association, Washington, D.C. 

(Sponsoring agency: OMNR) 

Wetlands in Southern Ontario are threatened by 

competition from urban development and agriculture. 

This paper examined the economics of wetland 

preservation using a case study method. The marshes 

on the eastern shore of Lake St. Claire in Dorve 

Township, Kent County, were chosen for this purpose. 

These marshes are under great development pressure 

from agriculture. Two cosL-bcncfit analyses were 

performed, one from die privatcowner'spoiniof view 

and the oilier from society's ]x>intof view. To estimate 

the net private and social benefits, costs and benefits 

were calculated for both wetland slates (natural and 

reclaimed). 

The results showed that ihe net private agricultural 

benefits were higher than the net social agricultural 

benefits and that this discrepancy was due to drainage 

subsidies and property taxes, which were included in 

the private benefits but not in the social benefits. 

However, die social benefits of wetland preservation 

far outweighed those of reclamation for agriculture. 

Over lime, the benefits of preservation are expected 

10 grow because of the limited supply of wetlands and 

the increased demand for their services. Thus, an 

economic case can be made for wetland preservation 

in Ontario. 

This article incorporated some of the results from 

Roy (1986). In terms of the methodology and results, 

this study suffers from the same weaknesses as 
Roy (1986). 

The above review of case studies reveals that a 

broader range of topics have been covered in Ontario than 

elsewhere in Canada (see Prins et al. [1990] for an annotated 

bibliography of Alberta studies). The Ontario case studies 

provide interesting information in areas where there was no 

information previously. The primary focus in the Ontario 

case studies has been on the use values. No attempt has been 

made to quantify non-use values. Finally, with the 

exception Of Hlion et a!. (1990), there appear to have been 

no empirical analyses of the unpriced benefits emanating 

from Ontario's forest lands. 

It can also be noted that the methodological 

improvements and model refinements that have taken place 

since the 1970s have generally not been incorporated into 

non-market valuation studies in Ontario. 

SOME ISSUES FOR CONSIDERATION 

Tliis report has reviewed the methods for deriving 

economic values of goods and services that do not pass 

through markets, and die studies that have taken place in 

Onuirio using such methods. Valuation issues in forestry 

are profoundly difficult to deal with in a quantitative, 

dispassionate manner. Even the wood (stumpagc) from 

Ontario's forests is not generally priced through markets; 

hence, it is difficult to determine whether the stumpagc 

prices set by OMNR reflect proper social values of timber 

by standard economic criteria. This is one of the reasons 

for die current debate between Canada and the United Suites 

over softwood lumber. Another report in the OMNR's 

Forest Values Initiative deals with these stumpagc, tenure 
and allocation issues. 

Concern over non-marketed goods and services has 

resulted in the development of numerous techniques to 

estimate economic values for unpriced goods and services. 

Economic theory ofrelevance to public forest management 
recognizes mat such items may have non-zero values—ihe 

problem is to actually derive these values for inclusion in 

comprehensive cost-benefit analyses. Thus, the challenge 

lies more in application (or practice) than in principle. For 
example, are existence and bequest values important in 

Ontario's forests? If so, where, and how would they actually 

affect management decisions? How much should Ontario's 

forest cover be manipulated to affect recreation or hunting 

values? Where are these values most significant? 

Despite the progress that has taken place in the 

development of new methodologies and the refinement of 

old ones, mere arc still some problems Uiatplague tins type 

of valuation. Some of dicsc issues were identified in the 
discussion of the strengths and weaknesses of the major 

valuation techniques earlier in ihis report. These include 

how exceptionally high or low bids should be treated in 

contingent valuation studies and how to identify the relevant 
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populations 10 survey for existence values. On this issue, 

for example, what would Ontario residents be prepared to 

pay to preserve old-growth forests in British Columbia or 

tropical forests in Papua New Guinea? In this section, some 

additional issues are raised iliat are relevant to a proper 

understanding of the potential application of the techniques. 

The first issue relates to problems of relevance and 

reliability. In particular, how relevant are the studies to 

decision-making? How reliable and robust are the results? 

Although these issues have been important for a long time, 

only relatively recently lias the academic literature begun 

to address them. On issue of relevance, Gregory ct a!. (1989) 

suggest that the focus of many studies lias not been 

sufficiently narrowly defined to be of use to decision-

makers. They reviewed contingent valuation studies of 

willingness to pay for species preservation (i.e., whooping 

cranes, blue whales, bald eagles, striped shiners and habitat 

protection) and commented as follows: 

"The major drawback of such analysis is the limited 

ability of present methods to estimate accurately the 

benefits of 'preservation. With the development oj'an 

adequate protocol, however, economic valuation 

studies can be used for endangered species policy. 

Studies completed 10 date may not be directly 

applicable to specific policy questions but they 

clearly illustrate that appropriate values are 

possible. Species valuation, however, is 

complicated. It is clear that species protection 

involves many dimensions including more Siabitat, 

large populations, and lower risks of extinction. 

Valuation questions need to be sensitive to this 

complexity. For example, if the issue is habitat 

protection, then ihc benefits should reflect 

willingness to pay for habitat and not just the value 

of any one species in the habitat. Similarly, what 

people are willing to pay for anticipated clusnges 

in tlie risk of extinction should not be confused with 

the all-or-nothing value of a species. Finally 

individuals of a species arc often valuable even when 

there is no risk to the entire species." 

Gregory et a!. (1989) highlighted some important 

considerations for future researchers. In general, only a few 

studies in the literature have been found to be relevant in a 

decision-making context. This docs not imply that the other 

studies are not useful to decision-makers. Real-world 

decision-making is very complex and not all of the 

ingredients of decision-making are clearly understood. Even 

if we could understand all the intricacies of decision-

making, it would be extremely difficult, if not impossible, 

to incorporate all the complexities into a single decision 

support model. 

With regards to reliability, a number of points can be 

made. The first may seem redundant but is probably worth 

mentioning. Market information is not available to check 

contingent valuation, travel-cost or hedonic pricing studies, 

so any inferences about accuracy clearly involve some 

professional judgment. On the other hand, the importance 

of the accuracy or reliability of results can only be gauged 

within the context of the decision. The literature has begun 

to address reliability in at least four ways: 

1) Comparing contingent valuation and/or travel-cost 

results to results from experimental markets (e.g.. 

Bishop ctal. 1983); 

2) Comparing contingent valuation and travel cost results 

for the same service (e.g., Seller et al. 1985); 

3) Repeating contingent valuation studies at different 

times (e.g., Loomis 1989); and 

4) Using computers to do studies called Monte Carlo 

experiments (described below). 

In fact, only Monte Carlo experiments am provide 

independent, known results that reveal the accuracy of a 

particular scenario. In these experiments the "truth" is 

incorporated into a computer model that generates data for 

the analyst. The analysis of tlie duia is also done by the 

computer. Results of the analysis may differ from the 

specified "truth" because of stochastic elements in the data 

generation phase. 

Most of this literature has considered the implications 

of incorrect assumptions on the parameter estimates in 

travel-cost models. Only relatively recently has this 

literature begun to address the implications of incorrect 

assumptions on the results of interest to policy makers-

estimates of consumer surplus or willingness to pay. 

Caulkins cL al. (1985) used Monte Carlo techniques to 

examine the bias of omitted variables in travel cost models. 

Specifically, they looked at the direction and size of the bias 

under different sets of assumptions about two recreation 

sites being complements or substitutes and the degree of 

correlation between the travel costs to visit the sites. 

Depending on which set of assumptions was used, estimated 

consumer surplus values ranged from 30% below the true 

values to 64% above. Kling (1988) used Monte Carlo 

methods to examine the reliability of the hedonic travel cost 

model for estimating the value of water quality at 

recreational beaches. In her experiments, different 

functional forms were used to fit the computer-generated 

data. Underestimation of from 30 to 52% below the true 

willingness to pay value of S12.04 for improved water 

quality resulted in all three cases. 

Neither of these studies provided a decision context 

to judge the significance of the errors. Common and 

McKcnney (1992) do so in the context of a forestry 

application of the hedonic travel cost model. In their study, 

two forest recreation areas existed that were identical in all 

respects except for the presence of an "old-growth" stand. 

Thus, the difference in estimates of consumer surplus 

between the two sites was, by definition, the recreational 

value of the old-growlh stand. The question was whether 
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the recreational value was greater than the timber value, 

making "preservation or harvesting" ihc decision problem. 

The Monlc Carlo experiment was set pp SO that the true 

recreation value was about 20% greater than the timber 

value. 

Situations were examined in which the stochastic 

elements in the computer dala-generauon phase became 

noisier, estimates of the number of visitors to each site were 

incorrect, and measurement errors were present in the travel 

costs. The results of all these experiments indicated that 

there was a high likelihood of getting answers ihat would 

tell the decision-maker to do liie wrong thing (i.e., harvest 

when they should have preserved). Even for situations in 

which estimates of me number of visitors for one site were 

just 107o below the true visitor numbers, consumer surplus 

results were wrong and suggested the incorrect policy 

option. 

It is important to note that it is often difficult to 

generalize the results of Monte Carlo experiments. This 

experiment could have just as easily been set up such that 

harvesting was the correct decision. Strictly speaking, 

Monte Carlo experiments provide results only for the 

situation in question. However, Monte Carlo experiments 

can illustrate that interactions between different sources of 

error can often produce counterintuitive outcomes. From a 

policy perspective, the importance of these outcomes can 

only be gauged in die context of how radically it would 

change a decision that used the information. Clearly, caution 

is required when all-or-nodiing decisions are being made 

on the basis of unpriced valuation studies. The study 

described above illustrated this in a forestry context 

Another point worth noting is that all valuation 

techniques are based on orthodox, neoclassical economic 

theory. This dieory is appropriate only for valuation of 

marginal changes. What happens when changes are not 

marginal? Economic theory at this stage provides no clear 

answers on the effects of large changes on economic 

welfare. In fact, even the definition of a "large change" is 

problematic in many cases. 

Another issue relates to the stability of preferences. 

If preferences are not systematic and stable over lime, what 

arc the implications of using the results of an unpriced 

valuation study? This issue has not been addressed yet in 

die literature. 

A third issue relates 10 the aggregation of unpriced 

values. In particular, when can we and should we add 

estimated benefits obtained through different methods? For 

example, if some forest values arc estimated by die [ravel 

cost method, some by the contingent valuation mediod and 

some by the hedonic price method, then how can we 

meaningfully aggregate these benefits and use the aggregate 

figures for forest planning? This is still an open question. 

Finally, changes in die existing legal and property 

rights associated with natural resources and ihe environment 

may influence preferences. These institutional changes are 

taking place in Ontario and elsewhere. How will such 

changes interface with the market economy to generate 

social values for environmental resources? Is it possible to 

establish markets for some environmental services lhat 

could operate more efficiendy than government provision 

of these services? 

The above discussion highlights the fact mat our 

understanding of unpriced values is incomplete and die 

value concepts and measurement techniques arc still 

evolving.The mediods identified in this report arc the state-

of-the-art techniques in die study of unpriced valuation. 

These techniques could be used to address a wide range of 

valuation problems systematically in Ontario forestry. 

When coupled to a broader economic framework 

such as cost-benefit analysis, or perhaps even oilier methods 

of planning, the rationale for such studies becomes more 

obvious. The problems faced by resource managers over 

relative values are not likely lo go away in the near future. 

The challenge for economists is to contribute in a 

meaningful way to the resolution of these problems. 
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APPENDIX A. A MATHEMATICAL REPRESENTATION OF THE BASIC TRAVEL COST MODEL. 

This appendix illustrates the basic mathematical 

formulation of the travel cost model required lo estimate 

the bcncfiLs from moose hunting. Suppose the preference 

structure of a typical moose hunter can be represented by 

the following utility function: 

. ,,xn,Q) U = U(x1,x2, (A.I) 

where x represents market goods and Q is the number of 

moose-hunting trips taken. A typical moose hunter 

maximizes utility subject to a budget constraint such as: 

= M 

where M is disposable money income and p( represents the 

prices of the corresponding market gcxxls. Tliis constrained 

maximization process leads to aset of Marshallian demand 

functions: 

- x±{P,M,Q) (A.3) 

Notice that Q is now an argument in tbc market goods 

demand functions. 

The "dual" to [his utility maximization problem is the 

expenditure minimization problem subject to a stated level 

of utility, say U" (Varian 1984). The solution to this 

problem gives the following expenditure function: 

E[P,Q,U') = M (A.4) 

Using Shephard's Lemma, a compensated demand 

function or marginal willingness-to-pay function for moose 

hunting trips can be derived as the first derivative of the 

expenditure function with respect to Q: 

Da ■ -3E/3Q = BAP.Q.W) (A.5) 

This represents a general demand function for moose 

hunting. The basic travel cost model simplifies this demand 

function so that it can be applied to a practical situation. For 

example, if data were collected from each individual hunter 

about his origin; his expenditure for the permit; the number 

of trips made that season; the duration of each trip; his 

income, age, and number of years of hunting experience; 

and Information about other hunting sites etc., then the 

following demand function could be estimated for "moose 

hunting": 

DQ - (A.6) 

Where D is the number of moose-hunting trips, of a 

specified length, to the hunting site; <& is a vector of 

exogenous variables that includes hunter income, age, 

origins, hunting experiences, etc.; and P is the cost of the 

trip, which includes the price of the permit, vehicle-related 

costs and the cost of the hunlcr's travel time. 

If hunters were coming from "m" different origins to 

ihesilc, each of which can be indexed based on iheir distance 

from the site, then the demand per hunter from the "jth" 

region is: 

(A.7) 

The aggregate demand forthejih region is: 

j^ jtf,®]) (A.8) 

where N is the number of hunters coming from thejih 

region. Finally, the total benefits to all hunters visiting ihe 

site can be computed as the area under the demand curve 

and alxwc the price line (travel cost in [his case) for each 

hunlcr, aggregated across all hunters from each region, and 

then aggregated across all regions. The resulting aggregate 

benefits can be calculated as: 

B = dP, 

Where P is the prevailing travel cost to the site from 

the region and P" is the price at which nobody from the jth 

region will navel to the site for hunting17. 

It is clear from equation A.9 that the computation of 

tola! benefits from our example of moose hunting in Ontario 

would requite information on: (a) the total number of 

hunters, stratified by their origins; (b) ihe number of trips 

of specified length per hunter; and (c) how the number of 

trips per hunter responds to changes in travel costs and in 

exogenous variables. 

nOn deriving lhis measure of benefit, il is implicitly assumed thaiMarshaliian (iiiconie-coiisiiaincd) demand functions can be substituted 

for Ilickshin (utility-constrauiod) demand functions with negligible error, This assumption follows from Wiilig's (1976) celebrated 

approximation analysis. Willig's approximation, however, is uucoiily for infinitesimal changes iii price and iim;ty not hold for "large" 

price changes. As well, in natural and environmental economics we ;tre often dealing wilh unique resources, whose elimination or 

depletion may generate large welfare effects. Wiilig's approximation is not helpful in such cases. How c;in we handle the issue of 

large changes in well-being in benefit estimation? Tliis question has yet to be resolved. For discussions on this topic, see Hancmann 

(1980) and Freeman (1985b). 



APPENDIX B. DECISION STRUCTURE UNDER THE RANDOM UTILITY MODEL. 

In a random utility model, an individual's final 

decision 10 take a recreation trip results from two separate 

choices. The first choice involves whether or not to 

undertake a specific recreational trip (e.g., deer hunting, 

fishing, canoeing, etc.) given that he is one of ihe users of 

[hat recreational activity. Once a "yes" decision has been 

made to the first choice, llic second problem is to choose 

the mosi preferred site from a set of ailcmativc destinations. 

By the laws of conditional probability, these Lwo decisions 

can be put together as: 

P =P *P. (l).l) 

Where P „ is the joint probability to take a 

recreational irip io site j versus die set of alternative sites; 

P in me conditional probability of choosing site j from ihe 

set of alternatives given that one has decided lo lake a trip; 

P lr is the probability of taking a trip given that one 

participates in the type of recreation in question. If person 

i visits site j, he is assumed lo obtain utility, V.«V(X.1 Z), 

where X| is a vector of the characteristics of site j perceived 

by die ith individual (it also includes die travel cost from 

i's home to me siie), and Z| is a vector of socioeconomic 

characteristics of the ith person. The utility function U(.) is 

composed of two parts: one known by ihe researcher and 

common to individuals, V(Xt,Z), and an unobscrvable 

component, c . The function U(.) is assumed lo be a sum of 

V(.) and ci. The model is estimated after specifying a 

functional form for V(.) and under the assumption that e..'s 

are normally, identically and independendy distributed in 

the population. These estimates can be used to calculate die 

probability thai an individual with an observed utility level 

will visit site j. The estimation of the choice probabilities is 

based on the maintained hypothesis that person i visits site 

jonly if die utility of a visit to j is larger man me utility of 

visiting any oilier sites in the choice set. One interesting 

feature of ihe random utility model is thai it readily 

incorporates choice among multiple sites in a travel cost 

model. The attractiveness of a site in relation to oilier sites 

lhaiprovidc a similar type of recreational services influences 

die probability of a visit in iliis model. 



GLOSSARY 

Economic efficiency - A state of the economy in which no 

one can be made belter off without someone else being 

made wor.se off. For this to be the case, three conditions 

must occur: productive efficiency, in which the output 

of the economy is being produced at the lowest cost; 

allocativc efficiency, in which resources are allocated 

10 the production of goods and services required by 

society; and distributional efficiency, in which output 

is distributed in such a way that consumers would not 

wish to s|>ond their income in any other way given their 

disposable income and prices. 

Embedding effect-A bias associated with ihe contingent 

valuation technique. A lower value of benefit is obtained 

when an environmental resource is valued as a whole 

than when it is valued in parts. 

Free-rider problem - A problem associated with the 

provision of a public good. Public goods are 

characterized by jointness and non-rivalry in 

consumption; i.e., once the provision of a public good 

is made, excluding individuals from its benefits is 

generally costly and maynotbe feasible. Because of this 

non-cxcludability, a beneficiary has incentive to not take 

part in financing the public good. This is called the frcc-

rider problem. 

Impure public goods - Public goods that arc subject to 

congestion costs as the number of users increases. For 

this type of public goods, the condition of non-rivalrous 

consumption docs not hold. 

Market-clearing equilibrium - An equilibrium situation 

in which the ion! quantity demanded equals ibe toial 

quantity supplied. 

Risk aversion - A characteristic of a consumer making a 

choice under uncertainty for whom the utility of a lesser, 

but certain gain is greater than the utility of a much 

larger, but uncertain gain. 

Weak separability - When the preference for one goal 

docs not depend on the preference for all other goods, 

the utility function is called weakly separable. 
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