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Non-Timber Values in Canadian Forests:

An Assessment of Uses, Techniques and Data Availability

Executive Summary

In 1989 the Canadian forest industry shipped nearly $50 billion of forest products, generated over
$3.5 billion in government revenues, and accounted for $19.5 billion of Canada’s trade surplus (Forestry
Canada, 1991). The forest provides the products which are used to generate trade surpluses and
employment in the forest industry. However, the value of the forest itself goes well beyond the generation
of this economic activity. The forest also provides other goods and services. These goods and services,
so-called non-timber goods and services, also have value and are important to Canadians and the world.
Wildlife habitat, wilderness, recreational spaces, and a vast array of other services are provided by the
forest and are not typically traded on markets.

The purpose of this paper is to define non-timber values, examine the use of these values in
decision making and planning, explain the common methods used to measure non-timber values, and
provide an assessment of the availability of non-timber information and the state of the art in non-timber
valuation techniques in Canada. Several approaches to valuing non-timber services are examined and
critically assessed. There are a host of techniques and each has its own set of limitations. The contingent
valuation, travel cost and hedonic price approaches are reviewed. One of the most difficult problems in
non-timber valuation is the development of a technique that reliably estimates non-use values such as
existence values and bequest values. These values undoubtedly exist, but their measurement is
problematic. Other limitations of non-timber valuation techniques are addressed including the treatment
of irreversible changes.

Appendix 2 contains a summary of non-timber activities and values by Province for Canada.
These data were collected to provide a baseline data set of non-timber activities and values. They were
also collected to identify gaps in existing data sets and identify research needs. The data on non-timber
activities (fishing, camping, etc.) are provided as indicators of the quantity of non-timber related activities.

There are a number of gaps” in the non-timber value database. First and foremost is the lack of
non-market value information for most services provided by the forest. Some consumptive values
(hunting, fishing) have been collected on a national basis. There are very few measures of non
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consumptive values or non-usc values. Typically, the studies measuring non-consumptive and/or non-use
values are small scale, regional efforts. There must be more research in the area of evaluating the
tradeoffs between various mixes of services provided by the forest. These studies should try to concentrate
on a larger geographical level than previous valuation efforts. Site specific valuation efforts are useful for
site specific management (stocking lakes, changing local regulations, etc) but they are limited in their
usefulness in national management of forests.

A second major gap in the non-market valuation area is a measurement of the impact of changes
in the physical environment on the non-market values. Only a few studies have been performed in
Canada. Information on the impact of environmental changes is essential to evaluate decisions on
harvesting approaches, buffer zones, etc.

Collection of the bio-physical information also revealed a number of gaps. Most gaps are due to
definitional difficulties. “Old Growth Forest” is difficult to define and a variety of definitions exist.
Differing definitions of parks, wilderness areas, recreation areas and historic sites makes the calculation of
the areas in each of the designations difficult.

Additional effort should proceed on two fronts. First, non-market valuation studies should he
extended so that they can be incorporated into national level planning. These non-market values should
include baseline estimates as well as estimates of the values associated with environment change. Second,
consistent definitions of items such as old growth forests would aid in the collection of data on the bio
physical elements.

In the current political and social environment there is considerable support for exercises which
attempt to reflect the true worth of environmental services. Non-timber valuation is one such exercise.
There is no doubt that values for environmental services will vary across individuals or jurisdictions nor is
there any doubt that values will change over time, just as they do for market goods. The task of
non-timber valuation is to try to capture the tradeoff between market goods and environmental services in
an attempt to reflect the demand for these services. Such information should be useful to policy makers
and resource managers alike.
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Non-Timber Values in Canadian Forests

An Assessment of Data Availability, Techniques and Future Needs

W. L. Adamowicz

1. INTROI)UCTION

In 1989 the Canadian forest industry shipped nearly $50 billion of forest products, generated over
$3.5 billion in government revenues, and accounted for $19.5 billion of Canada’s trade surplus (Forestry
Canada, 1991). The forest provides the products which are used to generate trade surpluses and
employment in the forest industry. However, the value of the forest itself goes well beyond the generation
of this economic activity. The forest also provides other goods and services. These goods and services,
so-called non-timber goods and services, also have value and are important to Canadians and the world.
Wildlife habitat, wilderness, recreational spaces, and a vast array of other services are provided by the
forest and are not typically traded on markets.

The values generated by the forest through both timber products (timber values) and other
products (non-timber values) jointly form the value of the forest as a whole. In an attempt to describe
Canada’s forest resources, accurate inventories of the timber values and the non-timber values should be
maintained. Furthermore, the uses of the forest often involve trade-offs between certain timber and non-
timber values. The relationship between the production of fibre based goods and non-timber goods of the
forest should also be examined.

The purpose of this paper is to define non-timber values, examine the use of these values in
decision making and planning, explain the common methods used to measure non-timber values, and
provide an assessment of the availability of non-timber information and the state of the art in non-timber
valuation techniques in Canada. Presented in a series of appendices are some statistics on the use of
forest resources for non-timber activities and some measures of value for these activities. These
appendices are a first attempt to generate an inventory of non-timber uses of forest resources and the
values associated with them.



2. NON-TIMBER GOODS ANI) SERVICES DEFINED

Timber products derived from forest land are relatively easy to define and measure.
Measurements of annual allowable cut, area harvested, and area of productive forest land are available in
The State of Forestry in Canada (Forestry Canada, 1991). Non-timber goods and services, however, are
more difficult to define and quanti’. The simplest definition of non-timber goods is the set of all
products of the forest other than timber products. Non-timber goods include wildlife species, non
commercial plants, and a variety of other biota. Non-timber goods, however, are typically not the focus of
valuation exercises. While markets exist for timber products and corresponding values are generated, non-
timber goods are typically not traded on markets and values for these goods do not exist1. The value
concepts which are applied deal with the services provided by the non-timber products. For example, a
moose can be considered a non-timber good, however, the moose is a component of a set of services
provided by the forest. The moose affects recreational hunting values (increased populations may increase
the value of the recreational hunting experience) and it affects values experienced by campers and hikers.
The non-timber good is an element of the services provided by the forest. These services, or the service
flows from the forest, are the focus of valuation approaches. The non-timber (and timber) goods are
components of the service flow provided by the forest environment. The remainder of this paper will
address the non-timber valuation problem from the perspective of non-timber services2. The paper will
concentrate on non-timber services which are also non-market in nature.

Non-timber services fall into three broad categories: User Services, Non-user Services and
Environmental Control Services. User services are the services provided by forest land which support
activities by individuals in the forest. Outdoor recreation, birdwatching, hunting, fishing, and hiking are
examples of user services. Both the quantity and quality elements of these recreational experiences are
important components of non-timber value. The resource base provides a venue for the activity and the
attributes of the natural environment result in different level of quality.

Non-user services include a broad spectrum of items. Forest land may provide habitat for
endangered species or it may be designated as a wilderness area. There is an apparent strong demand for

Some non-timber goods are traded in a market and do have market values. Examples includecommercially trapped animal species and commercial fishing. These elements, however, are not the focus ofthis paper and they tend to he relatively minor in the overall scheme of non-timber goods and services.
2 In some cases non-timber goods are traded on markets or used in production or consumption of othergoods. Examples include berry production, mushrooms and other products of the forest which are not timber

l)rOdUC. These goods, however, arc either traded on markets or are comparable to similar goods traded onmarkets and their values are observable through these markets.
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these aspects of forest ecosystems yet this demand need not be accompanied by activity within the region.
In fact, an individual may never visit a forest but they still may wish to see public forest land used for
these purposes. Non-user services include maintenance of old growth forests, natural history, biodiversity,
and endangered species.

Forest resources also play a role in flood control, soil erosion control, waste assimilation, water
quality and quantity regulation and climate control. These are the Environmental Control Services of a
forest. Changes to the forest land base may result in changes to these aspects of a forest ecosystem. The
impact of changing environmental control services may be realized at many different levels in the economy.
Changes in water quantity and quality may affect production costs in other industries (agriculture for
example) or they may affect costs of water treatment by municipalities. Changes to the level of flood
control provided by forest resources may result in higher risks of injury and property damage. The
environmental control services of a forest arise from the linkages between the forest ecosystem and other
systems, both human and natural. Some of these linkages are local (flood control) while others are global
(climate control).

Given these three types of services generated by forest resources the next step is to define the
value of these services. As mentioned above, non-timber values commonly fall into the category of non-
market values. These are values that are not typically captured in private markets and must be measured
using alternative techniques. The concept of value itself, however, is a debatable and contentious subject.
En the next sections some of the issues surrounding concepts of value are described. In particular the
following issues will he examined:

(a) the need for monetary evaluation of these services,

(b) the meaning of value,

(c) a description of the services being valued, and,

(d) the methods of determining these values.

3. TIlE NEE!) FOR MONETARY VALUATION

The initial reason for valuation of non-timber services was to include the benefits of these
resources in economic analysis so that development decisions could include both market and non-market
goods and services. For example, benefit cost analysis is an economic tool that is designed to evaluate uses
of resources. The theoretical basis for benefit cost analysis is the concept of efficiency in resource use. In
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a broad sense, benefit cost analysis attempts to determine if resources are being employed in their highest
value and best use. Decisions to proceed with resource development may be based on the benefits and
the opportunity costs (benefits foregone or displaced) of the development. In these cases the values of
both timber and non-timber services of forest land can be evaluated on the common base of monetary
units.

Economic principles may prove useful in a number of resource use and management decisions.
For example, in cases of land allocation for harvesting the benefits arising from the forest land with the
harvesting operation versus the benefits without harvesting can be evaluated to determine which land use
delivers the higher value. Both the harvesting option and the no harvesting option will contain non-timber
values at different levels. The harvesting option will also include timber values. Land use decisions may
he aided by this form of evaluation if all relevant values are identified. Economic models which
incorporate water quality, forest recreation, and amenity values into forest rotation decisions have been
developed (Bowes and Krutilla, 1985; Englin, 1990), Non-timber values may be incorporated into rotation
length decisions, harvesting technique decisions, and other forest operation decisions. These values may
also be used to develop guidelines for forest operations in forest management agreements.

Economic analysis can also identify the beneficiaries under each scenario. Decision makers are
provided with information on the distributional impacts of resource use. This distributional information is
a necessary element for public decision making.

A second reason for the valuation of the benefits of environmental amenities is to determine
compensation in cases of loss or damage. Legal battles are currently underway in cases where firms or
individuals are liable for damages to environmental assets. Environmental damage assessment may include
the objective measurement of the impact of these damages in order to determine compensation amounts
and identify beneficiaries. It is noteworthy that the techniques discussed below, particularly the travel cost
and contingent valuation approaches, have been accepted as evidence in court cases in Canada and the
U.S. and both techniques are sanctioned by the U.S. Water Resources Council as credible damage
assessment or valuation methods.

Other types of environmental/economic analysis also require non-market value estimates. Two
such approaches are “Environmental Asset Valuation” (sometimes referred to as Natural Resource
Accounting) and “Full Cost Accounting”. Environmental Asset Valuation has become popular with a
variety of agencies. It even received mention in Canada’s Green Plan (1991). This technique attempts to
value a nation’s natural resource and environmental assets. Some of these assets have market values (ie.
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the trees in a forest) while others do not (ie. the value of the forest as a recreation space). Without
non-market value estimates a critical component of the asset value is ignored. A quote from Repetto et al
(1988) illustrates the need for Natural Resource Accounting, ‘A countiy could exhaust its minerals, cut down
its Thrests. erode its soils, pollute its aquifers and hunt its wildlife and fisheries to extinction, but measured
income would not be affected as these assets disappear.”

Full Cost Accounting introduces the idea that the current prices of certain resource uses do not
reflect their true cost. To economists this is commonly called the difference between private and social
costs. The consumption of gasoline is a typical example. Gasoline price reflects the cost of extraction,
processing and transportation but it may not reflect the costs of pollution, greenhouse gas effects and
seepage from underground storage tanks. The costs of these latter impacts are typically non-market in
nature and require non-market valuation techniques to be measured.

Finally, the quantification of non-timber services and their values will identify the regional
distribution of these services and the regional economic impacts of non-timber resources. There are
regional community effects associated with non-timber services just as there are regional effects associated
with timber harvesting and processing. The employment and expenditure aspects of non-timber services
are different from the value of non-timber services. Individuals may incur costs (food, lodging, etc.) while
participating in a non-timber use of the forest. However, while these expenditures are important from a
regional economy standpoint, they are not measures of the value of the non-timber service. Nevertheless,
the regional economic impacts of non-timber assets may be important as elements of regional and
community development.

3. WHAT IS VALUE3?

The concept of “value” is often quite controversial. The concepts of value in the environmental
literature range from individual values to “intrinsic” values or values in nature independent of humans.
Value to an economist is a somewhat narrower notion. It is the maximum amount an individual is willing
to exchange for the good or service from the set of resources the individual controls or the minimum

Sections of the following text draw heavily from the paper: Adamowicz, W.L. 1991. Valuation ofEnvironmental Amenities. Presented at the Interdisciplinary Symposium on Agriculture and Water Quality.University of Guelph, Guclph, Ontario. April 23-24, 1991, and published in the proceedings of that conferenceas well as the proceedings issue of the Canadian Journal of Agricultural Economics, December 1991.
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amount the individual would accept in exchange for the good. The exchange is usually measured in
monetary units. Value, in this sense, is not the price of a good or the price times the quantity. Thus.
goods without prices may have value4. Note that value, even defined in this relatively narrow sense, is
subject to context effects and a host of perceptions which change over time (see Brown, 1984). Also,
valuation in monetary terms is only one of many forms of valuation which requires individuals to assign
values to objects.

A variety of other notions of value exist including an entire set of non-anthropocentric values.
The latter term refers to the concept that nature has value in itself, independent of humans. One can
debate the merits of such a value systems but that is beyond the scope of this paper (for a discussion of
these issues see Redclift, 1990 or Pearce and Turner, 1990). Suffice it to say that the measure of value
used in current non-market valuation techniques is anthropocentric. In fact, it is a value defined at an
individual level.

The total value of a good is not usually the item of interest. The value of changes in quantity,
price or quality is often more important. The measurement of value changes in an economic context is
defined as the “compensating or equivalent variation’ (Boadway and Bruce, 1984). These measures are
designed to evaluate the impact of an imposed change in an individual’s consumption of goods or services,
including environmental services. These notions of value are central to the analysis of non-market
benefits.

A number of types of value can be identified at the individual level. The main categorization used
in the non-market valuation literature is “Use Value’ versus “Non-Use Value.” These concepts correspond
with the User Services and Non-User Services described above. Use Value refers to the value an
individual holds for participating in an activity. Examples include hunting, fishing, camping, etc. Within
the category of Use-Values are the so-called consumptive use values and non-consumptive use values. The
former are values associated with an activity that consumes the resource in question (ie. fishing). The
latter refers to the value associated with an activity that does not affect the resource (ie. birdwatching).
These constructs may be experienced simultaneously by any individual.

Non-Use values are those values held by an individual for goods or services they do not actually

For market goods and services, the price system may function as a mechanism for the valuation of themarginal unit of a good or service.
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consume or actively participate in. For example, an individual may value the existence of old growth
forests in British Columbia even though they may never visit one. These values are controversial. The
recent case of the Exxon Valdez oil spill raised the issue of Non-Use values to the forefront. Individuals
who value the pristine existence of the Alaska coast line were affected by the oil spill. These individuals
live around the world, not only near the area affected. Estimating and capturing these values, in an
economic framework, is a difficult task indeed.

Non-Use values can be further classified into existence and bequest valucs. The former refers to
the value one places on a the existence of a good (independent of its use) and the latter is the value
placed on being able to pass the good on to future generations. A number of reviews of this type include
the notion of Option value in the set of non-use values. Option value has a very specific definition in the
economics literature. Option value is a concept which incorporates uncertainty into the values described
above. Option value is the premium (over the willingness to pay in a deterministic case) that may be
attached to a value when the supply of (or demand for) the good is affected by uncertainty. Option value is
the difference between an ex-ante welfare measure (option price) and an ex-post measure (expected
willingness to pay). The concept of option value has been the subject of considerable debate and has not
been empirically significant in the measurement of benefits (see Mitchell and Carson, 1989).

An extension of use and non-use values is the determination of the change in these values in
response to a quality change. The value of a day of recreational fishing will likely increase with an increase
in water quality or fish catch. Methods for valuing quality changes are used for the valuation of the third
category of non-timber services, Environmental Control Services. Changes in Environmental Control
Service levels may produce changes in use values and non-use values. Improvements in drinking water
quality, for example, are associated with the use value of water. Existence values for pure water may also
he relevant. Changes in water quantity services provided by the forest may affect the production of
agricultural crops. The value of this service can be measured using the market by estimating the impact of
changes in the quantity of water on costs of production. Thus, changes in the environmental control
services of the forest can he categorized as use values or non-use values depending on the particular
service being considered and there may be market effects as well as non-market effects.

Figure 1 illustrates linkages between use values, non-use values, market values and environmental
control services. The top left hand box in Figure 1 depicts the market services provided by the forest.
These services are associated with prices through market mechanisms. Under the market services are two
boxes illustrating non-market services. The first non-market service box contains services that are

11



associated with use (travel to the forest or activity within the forest environment). Examples of services
which have use-value include hunting, fishing, camping and hiking. The second non-market service box

contains non-use values such as existence value, values for biodiversity, and other values that do not

require visits to the forest. The market values and use values are linked to regional community impacts.

Both timber operations and tourist opportunities support economic activity in regions. Linkages between
community effects and non-use values are less direct. On the right side of the diagram the relationship

between the environmental control services and market/non-market values is illustrated. The forest
provides erosion control, water, wildlife habitat (ecological system) and other services which support both
market and non-market elements. Changes in wildlife habitat, for example, will affect hunting and
birdwatching values. Similarly, changes in the ecological system may affect tree growth and timber values.
The environmental control services of the forest influence, and are influenced by, global systems. Acid
rain and global warming are two issues which are global in nature and may affect the local forest system.
Changes in the local forest system will also affect global environmental conditions through bio-physical
linkages. While figure 1 illustrates the linkages between market values, non-market values and
environmental control services, the discussion which follows concentrates on the non-market elements
associated with use and non-use values. Both the measurement of the absolute values as well as the values
associated with quality changes (or changes in the environmental control services) are discussed.

5. WHAT IS BEING VALUED?

Valuation techniques are designed to determine values of non-market goods and services as they
accrue to individuals. Within the economic paradigm, goods and services only have value insofar as they
affect humans or they are within a set which humans have preferences over. This set of goods, however,
may be quite large. Examples of the goods and services being valued by these techniques include; days (or
seasons) of recreational activities (fishing, hiking, etc), the effect of changes in environmental attributes
(wildlife populations, water quality, scenery, etc) on recreational values, and the effect of environmental
attributes on property values (air, water and noise pollution). Also, a host of non-use values are being
investigated using these techniques. Non-use values encompass a wide variety of environmental amenities
including the value of endangered species, the value of rainforests, and the value of nature preserves.

Since individuals have different preferences there will be variability in the values across

individuals. Note that resources often possess various forms of value. A fish has value as a potential
increase in the quality of a recreational experience, as a commercial catch or perhaps some individuals
have existence values for this species. It is the service flow that arises from the resource which produces
the value.
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6. VALUATION TECHNIQUES

The main objective of non-market valuation is to derive a money based measure of the impact of

changes in the quality or quantity of a good or service which is not typically priced in a market. There are
two main approaches to valuation, the direct (or survey) approach and the indirect (or inferential

approach). The indirect approach is the method which is most comfortable to economists. Almost all
traditional economic analysis employs information on actual behavior and attempts to construct models

which represent (or could generate) this behavior, interpolation or extrapolation of this model can be

used to estimate the monetary impact of changes in quantity or quality. The direct approach is more
foreign to economists. The direct approach involves “conversation” (Smith, 1990) with individuals in an
attempt to reveal their ‘values’ for a non-market good or service.

The direct approach ignores the individual’s behavior and attempts to structure a situation so that
the individual understands the change in environmental conditions and is able to describe values for these
goods as iT they were in a market setting. The market setting notion is crucial for the assignment of
monetary values. The indirect approach, on the other hand, tries to build representations of behavior
which can then he used to determine the value an individual will assign to a change in the existing
conditions. The impact of the change in monetary units is calculated using the compensating or equivalent
variation measures discussed above. The advantages and disadvantages of each approach will be discussed
below.

6.1 CONTINGENT VALUATION

Contingent valuation (CV) is the most popular of the direct techniques. The term contingent
valuation arises from the fact that the valuation of the good is contingent on the assumption of a market
for the good. For example, a day of recreational hunting is presented as a market good where one must
pay to receive a permit to hunt for the day. CV in its simplest form is a description of the situation (a day
of moose hunting) and a question of the form “what would you be willing to pay for a day of moose

hunting, over and above all other expenses you might incur,” The latter part of the phrase is included to
guarantee that the individual is not reporting the expected expenditures on the activity but the willingness
to pay over and above expenses. It is this willingness to pay that corresponds to the theoretical measure of
equivalent variation mentioned above.
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The assumptions required for CV to produce the theoretical welfare measure described above are
that the respondent have: (a) an accurate description/understanding of the current level of the good or
service being valued (the base level); (b) an accurate understanding of the good being valued (or change in
the quality or quantity); (c) an understanding of the time dimension of the change in quality or quantity
and how the payment is made: (d) an understanding of what the payment amount is to represent (ie. not a
“fair” price but the maximum willingness to pay) (Mitchell and Carson, 1989). The last assumption may be
altered slightly depending on the variant of CV chosen.

Although the basic form of CV involves questions about willingness to pay (or willingness to
accept compensation) a number of variants of the technique have been developed. CV questions of the
form “What would you he willing to pay with a range of values to choose from or a blank for the
respondent to place a value in are termed Open-Ended contingent Valuation Questions. A number of
variations of this approach include bidding games (ie. would you be willing to pay $X, if NO ask about a
smaller value, if YES ask about a larger value) and a variety of mechanisms used to provide benchmarks
for the respondent. For example, the respondent could be asked about their willingness to pay for an
increase in water quality from the present condition to one in which there would be no odour in the spring
months. The respondent may then be presented with benchmarks of the amount they currently spend on
water per year and the amount they spend per year for other services (power, libraries, police services,
etc.). These benchmarks arc used to provide the respondent with an idea of their spending on similar
services; municipal utility services are used in this example (see Mitchell and Carson, 1989).

A variant of the approach described above is one which does not require the respondent to
determine a value, rather the respondent “votes” on whether the presented value is acceptable or not.
This approach is called Closed-Ended Contingent Valuation. For example, the respondent could be asked
if (s)he would vote YES to a referendum which required individuals to pay an additional $50 per year in
exchange for improved hiking trails. The respondent only needs to indicate Yes or No and need not
calculate the exact amount they would be willing to pay. The actual amount listed in the referendum ($50
above) is varied across a sample of individuals. These data are used to produce a statistical model which
determines the probability of accepting the bid as a function of the bid amount. The expected value of the
bid can then be determined from the probability of acceptance times the actual bid (Hanemann, 1984).

An obvious extension of the Closed-Ended CV is to ask respondents a number of referendum
questions. Three variants of this multiple question format exist. First some CV analysts choose to ask a
variety of closed ended questions while varying the attribute levels (quality) and/or changing the good in
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question slightly (ie. valuing increased fish catch versus increased salmon catch). A second alternative is a

form of Bidding Game with the respondent moving towards the maximum willingness to pay. A further

extension is to have the respondent vote on packages of payment amounts and quality attributes and use a

statistical design such that the impact of changes in attributes and willingness to pay can be examined. The

latter has seen limited use in the economics literature (an example is Carson, Hanemann and Steinberg,

1990) but is relatively common in the marketing and business literature and is known as a type of conjoint

analysis (Louviere, 1988). All of these approaches have potential for the valuation of non-market goods.

However, in each case the situation and the good must be presented to the respondent clearly. Also, the

willingness to pay amount must be structured as a true maximum rather than a ‘fair’ price or a price the

respondent is used to paying for some other good.

Contingent valuation has been considered by some to be a virtual panacea to the valuation of

non-market goods. Both use values and non-use values have been “captured” by the practitioners as well

as values of goods and/or quality changes in those goods. Table 1 provides a sampling of CV experiments.

Note that the goods being valued range from a day of hunting to the value of Whooping Crane habitat.

Clearly, the main advantage of CV is its flexibility and that it is currently the only technique which can he

used to estimated non-use values.

However, the CV approach also suffers from a number of drawbacks. The statement attributed to

Anthony Scott is most notable. Scott stated ‘If you ask a hypothetical question you get a hypothetical

answer.” The notion of asking what essentially constitute “attitude” questions does not rest well with the

economics profession. Other social scientists have not had as much philosophical difficulty with attempts

to elicit attitudes as a method to predict behavior. In fact, social scientists in psychology, sociology, human

geography and various forms of business have examined these “conversational” (Smith, 1990) approaches

and while they admit the task is not easy, they state that there is merit in the approach (Peterson, et a!.,

1988). The criticism attributed to Scott may not be the most difficult one for CV to overcome.

Other drawbacks to the CV approach have been identified. Most of these deal with the difficulty

of structuring the design in such a manner that an unbiased estimate of value is produced. The first design

issue which plagues CV is the issue of Strategic Behavior. Since most CV approaches are hypothetical the

respondent is not penalized for behaving strategically. The respondent has no incentive to reveal their

valuation accurately. While the little research performed on strategic behavior in CV surveys suggests that

the bias is “small” there is still a need for considerable research in this area (Mitchell and Carson, 1989;

Cummings. et a!., 1986).
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A number of measurement issues also arise in the design of CV experiments. Interviewer effects,

implied value cues (starting point issues, anchors, implied ranges on the values), situation misspecification

(context effects) and sampling problems (nonresponse, sample selection, etc.) all plague the CV

practitioner (Mitchell and Carson, 1989). Furthermore, valuation questions asked in different sequences

may produce different results (sequence issues) and the value of subsets of goods may not produce

different values than the entire set (embedding) (Kahneman and Knetsch, 1991). All of these suggest that

the value obtained by C\7 approaches may he significantly affected by the question design and the sampling

frame.

The most critical attack on CV has been lead by Jack Knetsch of Simon Fraser University.

Knetsch suggests that most applications of CV to elicit non-use values are examples of “The wrong answer

to the wrong question.” in a series of papers Knetsch and his co-authors make a variety of contributions.

First, they suggest that willingness to pay and willingness to accept compensation are not similar values

(Knetsch and Sinden, 1984; 1987). Traditional economic theory predicts that these two measures will he

similar. Empirical research has consistently revealed a 3 to 10 fold difference between willingness to pay

and willingness to accept compensation. There are a variety of potential reasons for this including an

endowment effect and the possibility of a kinked utility function for gains versus losses. Most CV

practitioners, however, use willingness to pay because willingness to accept compensation is more difficult

to elicit (especially for environmental goods) and because the values they collect are “unreasonable.” Even

in cases of environmental damage, where willingness to accept compensation is the appropriate measure to

use, willingness to pay is used and thus provides the answer to the wrong question. The reason that

Knetsch suggests this is also the wrong answer is obtained from a number of experiments with CV and

non-use values. The answers reveal that CV valuations suffer from embedding, design issues and the

endowment effect to the point that they may not reflect a true valuation of a good or service. They may

be representations of ‘good feelings’ toward a particular good (Kahneman and Knetsch, 1991; Knetsch,

1990).

The evidence on the accuracy and theoretical consistency of CV is certainly mixed. Several

authors state that it is a useful mechanism while others claim it is not a true monetary measure of value.

Some studies have compared actual market behavior with CV (Bishop and Heberlein, 1979; Bishop et al.,

1988; Kealy et a!., 1988) and their findings have been complimentary to the CV approach. However, these

tests are typically performed on CV estimates of use value or values of goods the respondents are well

acquainted with purchasing. The non-use values which currently permeate many of the policy debates

(existence values) provide a much greater challenge to CV. The CV measures of non-use value have not

been tested against actual markets, in fact, it may not be possible to test such values. These non-use
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values, however, include wilderness values, values of endangered species and a number of other values

associated with forest lands. Thus the most important application of CV remains in question.

6.2 INDIRECT METHODS

While contingent valuation methods use survey research techniques to try to uncover the value of

environmental goods and services, indirect methods rely on observations of existing behavior, usually

behavior in economic markets, to discover the value of amenities. There are two general categories of

indirect methods, the valuation of recreational activities (Travel Cost Model) and the valuation of

environmental services embodied in property values (Hedonic Price Methods). Indirect methods are based

on models of economic behavior that are developed by the analyst and tested using observable data. These

methods are valid as long as the behavioral model is a reasonable representation of the actual underlying

decision making framework. In the following sections the two categories are examined for strengths and

weaknesses.

The market methods of valuation require one fairly strong assumption. This assumption, called

weak complementarity, requires that the environmental good (or service or quality change) has associated
with it some market purchase (travel cost, property value or some other market process). Also, when

none of the market good is consumed, it is assumed that there is no demand for the environmental good.

This assumption allows the isolation of the effect of the environmental good through the market for the

private good. It also rules out the estimation of non-use values. Nevertheless, it provides a practical

method of estimating use values.

6.3.1 The Travel Cost Model

The travel cost model is a general form of model used to determine the value of recreational

activities and the value of quality changes associated with recreational activities. This model can be used

for any ‘use value” estimate. The variants of the model range from the basic travel cost model (in which

travel costs are used as a proxy for the price of visits to a particular recreation site) to the discrete choice

models which analyze recreational site choice as a function of site attributes and travel costs. The former

has been commonly used to estimate the value of recreation sites and the latter is being used to value

changes in site quality characteristics and the impact of closing existing sites or adding new ones. (Three

summaries of the travel cost method are available: V.K. Smith, 1989, Fletcher et al.. 1990 and McConnell,

1985.)
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Depending on the environmental good in question, a variety of travel cost models are available.

Table 2 provides some examples of the travel cost models used in the valuation of recreational activities.

The basic travel cost model assumes that travel cost is a proxy for price. If there is variation in

the distance from individuals’ residences to a particular site and subsequent variation in the number of

trips they take, a demand curve for the quantity of trips demanded as a function of travel costs can he
obtained from cross section dala. This demand curve (price-quantity relationship) provides the necessary

elements to estimate the value of the site as the area under the demand curve and above the actual

amount spent on travel (see Boadway and Bruce, 1984, for a discussion of the relationship between

compensating and equivalent variation and area under the demand curve).

The basic travel cost model assumes a form of behavior that may not be correct for certain forms

of recreation. This model assumes that individuals choose the number of trips they are taking to a site at
the beginning of the season. This approach also tends to ignore or limit the influence of substitute sites

on the demand for visits to a particular site. A number of statistical and theoretical drawbacks to this

basic model become evident upon close examination. A summary of these issues is provided in Fletcher et
al. 1990 and Smith, 1989.

One of the major disadvantages of the basic travel cost model is that is cannot be used to value
quality changes. The values produced are values for the site. Since cross section data are used to estimate

the model, temporal site quality changes are ignored. The majority of interest in recreation valuation is on
the valuation of quality changes, Ic. the value of improved water quality for fishing and swimming. A
number of variants of the basic model have been derived to analyze quality changes.

Three models which incorporate quality effects are currently in use in the literature. The first is
the ‘Varying Parameter Model’ (see Smith and Desvousges, 1986). The basic travel cost model can be
specified as

Va+bP

where V is the number of visits by an individual to a site, P is the travel cost (or price) of a visit and a

and h are parameters to be estimated. The Varying Parameter model examines basic travel cost models

across a number of sites. For sites i = 1 through n the models

= a + b P

are estimated. In a second stage estimation process the parameters a and h1 are regressed against quality

attributes from the sites producing a systematic parameter variation. The results provide a method of

examining the impact of a quality change on the value of a site. While this model can provide estimates of
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the value of quality changes. the underlying behavioral model is unclear. Also, a number of questions

about the possibility of substitution between sites and the definition of the relevant sites arise in the

formation of the model.

A second approach to evaluating quality effects is the Hedonic Travel Cost Model (Brown and
Mcndelsohn, 1984). This approach assumes that individuals are willing to pay more in travel cost to visit

sites with higher quality attributes. Estimation techniques are used to determine the implicit price of

quality attributes (the change in travel cost attributable to a change in a quality attribute) from

information on site attributes and individual choices. While this model provides estimates of the impact of
changes of quality attributes it suffers from a number of theoretical and empirical drawbacks. These

drawbacks include the difficulty of site definition and the potential for negative prices (see Smith and

Kaoru. 1987). However, a recent application of hedonic travel cost methods illustrates the flexibility in
this technique. Englin and Mendelsohn (1991) use a hedonic travel cost model to value the contribution
of site quality components of forests to recreation. They consider the impact of campgrounds, clear

cutting, old-growth forest, types of roads and other site attributes on recreation values.

The third, and currently most promising approach to the valuation of quality changes is the

Discrete Choice or Random Utility Model. This model has its roots in the transportation literature where

it has commonly been used to describe the choice of alternative modes of transport. The appealing aspects
of this model include; consistency with the notions of utility as a function of site attributes and

socioeconomic characteristics, the ability to substitute from one site to another, the ability to model
complex behavioral processes (nested choice processes) and the determination of the compensating or
equivalent variation directly from the estimated model. The Random Utility Model most commonly in use
assumes that trip choices are made independently over the season. The choice of one site over the others

is assumed to have a deterministic and stochastic portion. The deterministic portion is made up of
variables observable to the researcher (travel cost, site attributes and individuals characteristics). The

stochastic portion is the set of determinants unknown to the researcher.

If one site was chosen and others were not, that choice must have yielded the highest utility for

the individual. The available attribute and travel cost information (deterministic portion of the utility

function) is used to describe the choice in a discrete choice (or limited dependent variable) statistical

model (see Maddala, 1983). The selection of a particular distribution for the stochastic component

provides a mechanism to estimate the parameters of the utility function. The result is a fully

parameterized utility function which can be used to predict choices and evaluate welfare measures.
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A variety of discrete choice models have been used to examine the value of quality changes.

Carson, Hanemann and Wegge (1989) have constructed a sophisticated model of the Alaska Fishery which

includes decisions about participation in fishing, the target fish species chosen, and the site chosen. Each

choice is determined as a function of site quality attributes and individual characteristics. This model

facilitates the valuation of fishing site closures (perhaps for water quality or contamination reasons), the

valuation of changes in fish stock numbers and the valuation of other water quality attribute changes.

Similar models have been constructed for recreation hunting site choice (oyne and Adamowicz, 1990;

Adamowicz, et al., 1990), recreational beach use (Bockstael, Hanemann and Kling, 1987; Feenberg and

Mills, 1980) and off-shore recreational fishing (Bockstael, McConnell and Strand, 1989).

The advantages of the travel cost approaches are that they derive values from observations of past

behavior rather than intentions or attitudes. This corresponds to the traditional economic approach to

demand estimation and valuation. The travel cost methods also provide a behavioral model and a set of

testable hypotheses. The accuracy of the behavioral model can he tested.

The drawbacks of the travel cost approach include the following. (1) The behavioral model is

specified by the researcher and may not accurately reflect that actual decision making structure. (2) The

observations of travel cost and site attributes are usually not enough to fully describe the decision makers
choice process. In order to describe choices one must recognize that individuals have spatial perceptions

that are different than objective measures of distance (see Fletcher et al., 1990). Considerable research
effort has been and still needs to be expended on this topic. The fact that perceptions of attributes affect
decisions is not surprising to the psychology/geography profession yet there has been little use of perceived
measures of quality in recreation choice models. Limited examination has been carried out by David, 1971

and Bockstael ci al., 1987. Time constraints and values also play an important role in spatial choice

behavior. The value of time may be more relevant as an explanator of site choice than the cost of travel.

The value of time issue has plagued travel cost models since their inception (Cesario and Knetsch, 1970)

and has an effect on both the specification of the behavioral model and the welfare estimate.

In summary, the travel cost approach provides a framework for the examination of recreation

choice behavior in a variety of contexts (choice of visits to a site, site choice, sequential site choice etc.).

The valuation of sites and quality attributes is possible. The validity of these values depends on the

The Adamowicz et al, (1990) model is a discrete choice model with sequential choice behavior, This
model assumes that the choice of the next trip is a function of the travel cost and the experiences on previous
trips, It is a relatively simple model of dynamic behavior in recreation choice.
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accuracy of the behavioral model assumed by the researcher. Different behavioral assumptions result in

significantly different values6. In sharp contrast to the Contingent Valuation method, the travel cost

methods make explicit assumptions about human behavior and the perceptions of the individual.

Contingent Valuation relies on the individual to factor their own perceptions and decision making

frameworks into the valuation process.

6.3.2 hedonic Price Models

The travel cost model and contingent valuation are oriented to individual valuations based on

individual decision making. The hedonic price model determines values for environmental quality changes

from the implicit effect that quality has on market transactions. Hedonic price models are also indirect

approaches to valuation as they employ observable information on prices of goods and levels of market

and non-market attributes. This technique attempts to identify the contribution of market and non-market

aspects of a particular good to market price. For example, the value of residential housing includes the

contribution of market goods (square footage, fireplaces, etc) and the surrounding environmental

conditions (air quality, noise levels).

Hedonic price models usually employ statistical procedures to determine the role market and

non-market goods play in the determination of price. The marginal value of the house with respect to any

attribute is called the implicit price of the attribute. In such a fashion, the implicit prices of air quality

and noise levels can be determined and used to evaluate the impact of a general reduction in quality levels

(see Bartik, 1988).

The hedonic price technique has been primarily used to evaluate the effect of air quality on urban

property values (Harrison and Rubinfeld, 1978; Nelson, 1978; Freeman, 1979). However, there have also

been applications to cottages and rural hotels (Wilman, 1984) and noise levels (McMillan, et al., 1980).

The approach assumes that individuals have willingness to pay curves for levels of environmental quality

attributes. Since individuals are different, each person will have a different curve. Also, a variety of

properties are available and these have varying levels of quality associated with them. The interaction

between an individual’s willingness to pay curve and the supply of properties with various levels of quality

6 Recently, Smith and Kaoru (1990) conducted a “meta analysis” on estimates of welfare from the basic
travel cost model. The analysis revealed a surprising degree of consistency between models and supports the
use of this approach to modelling some forms of recreation behavior.
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produces one point on the hedonic price locus, the locus of points in quality and willingness to pay space

(Wilman. 1984). Each property value observation provides one point on this locus. This relationship

between willingness to pay and environmental quality allows the estimation of the impact of a change in

quality levels on the welfare of the individuals through the property values.

The main criticisms of the hedonic price models revolve around the assumptions required to

estimate the hedonic price function. First, it is assumed that the prices reflect equilibrium conditions

within the market. Second, both the buyers of properties and the sellers (builders) must have all

information about market and non-market goods. Since perceptions are often important in property value

selection this assumption seems somewhat weak. Also, it is assumed that movement between properties,

in response to changes in market conditions, is relatively costless. Statistical issues of specification and

functional form have also been raised in this literature. Finally, the identification of the marginal bid

function (for a particular attribute) from the hedonic price function requires that there is variation in an

individual’s bid function across various levels of the attribute supplied (Wilman, 1984). Identifying the

variation in an individual’s hid function requires some assumptions on the elasticity of the marginal offer

function (the supply of attributes). In the case of multiple attributes some more stringent assumptions on

the preferences over attributes are required. One common assumption is that the marginal willingness to

pay for each attribute is independent of the other attributes.

The assumptions required for hedonic price analysis may be relatively difficult to meet, however,

this technique does provide another component of the impact of environmental change on value, the

property value dimension. One should note that this component may or may not be distinct from the

impact of a quality change on recreational activity. If the property values contain the capitalized values of

recreation (at varying quality levels) adding the hedonic and recreation values together will produce some

double counting (McConnell, 1990), Of course, the group of recreationists may be larger than the group

of property owners and the values may accrue differently to these two groups.

7. LIMITATIONS OF VALUATION METHODS

Methods for determining non-timber values are subject to a number of limitations. One of the

primary limitations is that market based methods cannot be used to place values on all non-timber goods

and services. The valuation of a goods or service is based on the assumption that the good or service

could be traded in a market or other goods (already traded in markets) can he used to derive the

willingness to pay for the non-timber good. In a number of cases it is difficult to conceptualize markets,

or market based links, for non-timber goods. Individuals may feel that they have rights in a particular
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non-timber good or service and that these rights should be protected. In these cases some form of

opportunity cost approach (the economic cost of maintaining the particular non-timber good) may he

required for analysis.

A second limitation within the non-timber valuation literature is the treatment of uncertainty and

irreversibilities. Uncertainty may enter valuation in cases in which and individual is unaware of the

impacts of a non-timber good or service. The threat of irreversible losses must also be incorporated into

valuation and decision making. Once a unique natural environment disappears there may be no way to

recreate it. Decisions to remove such unique habitats must include an irreversibility factor over and above

the non-timber value associated with the area (Pindyck, 1991).

The linkage between physical impacts and economic impacts is often a weakness in valuation

models. In order to provide effective measures of economic measures of impact physical and biological

models are required to provide input. For example, a certain harvesting practice may affect wildlife habitat

and cause a change in birdwatching benefits. Without the linkage between the harvesting practice and the

wildlife habitat the economic modeler can only assume what these impacts might be and model the

hypothetical impact. Interdisciplinary research between social and physical scientists is required at all

stages of the scientific process.

The economic valuation techniques described here are often designed for usc in forms of economic

analysis which are based on efficiency concepts (e.g. benefit cost analysis). While the primary use of these

models has been in economic efficiency analysis there is no reason why they cannot be used to analyze the

distributional impacts of non-timber goods and services. There has been some limited analysis of the

distribution of non-market values (Adamowicz, Ct al, 1986) but this is a likely path for future research.

Distributional analysis (or equity concerns) often include wider ranging goals such as regional

development, human rights and other social goals. Non-timber values provide one measure which may be

helpful in such analysis.

The limitations described above may be considered criticisms of most current forms of economic

analysis. Within the tools of economic methods, however, there exist further technical limitations. The

various techniques applied to non-timber valuation have been the result of a great deal of creativity and a

burgeoning demand for such information, While this creativity has only been active in the economics

community for about thirty years, a number of useful techniques have been developed. However, a great

deal still needs to he done. The contingent valuation technique is currently the only available mechanism

for the measurement of non-use values. These values may he among the most significant, and the most
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difficult to elicit, of all non-timber values. Furthermore, contingent valuation is under attack on a number

of fronts but mostly on the apparent weakness in the non-use value measures. Progress must be made in

this area. The most interesting problems in environmental valuation, greenhouse effects, rainforest values,

endangered species valuation, etc, are non-use value problems. Some answers may lie in the more

sophisticated choice experiments with strong emphasis on structuring and bias reduction.

A host of travel cost models are available to the researcher, a number of which seem to provide

relatively accurate behavioral models for a number of situations. However, there needs to be more work

done in this area as well. The link between perceived and objective measures of environmental quality

must be explored further. Decisions are probably based on perceptions of environmental quality, spatial

location (of recreation sites), time requirements and a variety of other factors. Undoubtedly this is an area

where economists and other social and physical scientists could collaborate. Without the development of

these links, however, not only will behavioral models be inaccurate, policy responses to environmental

quality problems will be difficult to determine.

Even with an understanding of perceptions, travel cost models must still be refined to reflect the

underlying behavioral model. While the current literature offers a choice among many behavior models,

there are very few which consider dynamic elements such as habits, learning by doing or other such

processes. This is an area which may produce significant insights into choice behavior and valuation.

Most studies of non-market valuation have been performed on a site specific basis. In particular,

studies which examine the impacts of quality changes on non-market values tend to be site specific.

Contingent valuation studies often use site specific information to provide a context for the questioning

and travel cost studies are commonly based on small geographical site definitions. There is a need to

examine non-market values on a larger scale. Site specific studies are useful for detailed analyses of

regional issues but national planning exercises require information of a more aggregate nature. National

level planning studies also require “macro” information on changing non-market values. The level of non-

market value acquired in any given year is useful for understanding the state of non-timber activity.

However, in order to evaluate the impact of changing management practices and/or physical effects, the

change in these values is also required.

8. NON-MARKET VALUATION IN CANADA

While most applications of non-market valuation have been performed in the United States,

several have been performed in Canada. The most notable example is the national survey on the

“Importance of Wildlife to Canadians” (Filion, et al, 1990). This survey has been used to examine the
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levels of wildlife related recreation activity and associated values of these activities. The survey uses

relatively simple contingent valuation questions to determine value and concentrates on total use values

(as versus values due to quality changes or non-use values). A second national survey, the National

Sporisfishing Survey (sponsored by the Department of Fisheries and Oceans and Provincial Fish and

Wildlife Departments) estimates fishing activities and values on a provincial level. This survey also

concentrates on use values and total values.

A number of provincial agencies have attempted to estimate values for recreational uses of forest

resources. British Columbia. for example, collects use value information for recreational fishing and

hunting. Alberta government agencies have funded the collection of values for recreational hunting,

fishing and non-consumptive uses of wildlife. Some non-use values have also been collected in Alberta

(Adamowicz et al, 1991). A recent survey in Alberta is attempting to capture values for wildlife habitat.

While a number of provincial agencies have provided research grants for specific valuation exercises there

are no systematic Canada-wide efforts to collect value information other than the national survey on the

Importance of Wildlife to Canadians and the National Sportsfishing Survey. Appendix 1 lists the names

and addresses of a sample of Canadian researchers actively engaged in non-timber value research.

9. NON-TIMBER ACTWITIES AND VALUES IN CANADA

Appendix 2 contains a summary of non-timber activities and values by Province for Canada.

These data were collected to provide a baseline data set of non-timber activities and values. They were

also collected to idcntili gaps in existing data sets and identil’ research needs. The data on non-timber

activities (fishing, camping, etc.) are provided as indicators of the quantity of non-timber related activities.

The values for these activities are often lacking and the degree of transferability of value measures from

one jurisdiction to another is uncertain. Other non-timber related statistics include the areas of parks,

protected areas and measures of old-growth forests. These statistics are presented since they arc likely the

source of a variety of non-use values. The data have been collected from national and provincial statistical

sources as well as other research reports.

There are a number of “gaps” in the non-timber value database. First and foremost is the lack of

non-market value information for most services provided by the forest. Some consumptive values

(hunting, fishing) have been collected on a national basis. There are very few measures of nonconsumptive

values or non-use values. Typically, the studies measuring nonconsumptive and/or non-use values are

small scale, regional efforts. There must be more research in the area of evaluating the tradeoffs between

various mixes of services provided by the forest. These studies should try to concentrate on a larger

geographical level than previous valuation efforts. Site specific valuation efforts are useful for site specific

management (stocking lakes, changing local regulations, etc) but they are limited in their usefulness in
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national management of forests.

A second major gap in the non-market valuation area is a measurement of the impact of changes

in the physical environment on the non-market values. Only a few studies have been performed in

Canada. Information on the impact of environmental changes is essential to evaluate decisions on

harvesting approaches, buffer zones, etc.

Collection of the hio-physical information also revealed a number of gaps. Most gaps are due to

definitional difficulties. “Old Growth Forest” is difficult to define and a variety of definitions exist.

Differing definitions of parks, wilderness areas, recreation areas and historic sites makes the calculation of

the areas in each of the designations difficult.

A substantial amount of information is available on hunting and fishing license sales hut there are

gaps in information on actual participation. Also, differences in definitions between provinces make

comparisons of revenues figures and total licence sales difficult. Participation in non-consumptive forms of

recreation (hiking, birdwatching, etc) is also difficult to obtain for most regions.

10. RECOMMENDATIONS

(1) Collection of Non-Timber Data: Non-Timber activity and land base data should be collected on an

annual basis where possible. These data (activity levels, land areas in parks, etc) should be collected using

consistent definitions. Currently there is little consistency in the definitions of such items as old growth

forests, park areas and activity data. These data should be collected on an annual basis in order to track

changes over time.

(2) Collection of National Non-Timber Values: Research effort should be placed in developing non-timber

value estimates that are useful for national level planning. National level non-timber value studies should

concentrate on the differences between values in regions and the possible changes in these values as forest

operations proceed. These national studies should include nonconsumptive values as well as consumptive

values. If possible, some measure of non-use values should be developed. These national level value

studies may include large scale surveys or they may include studies of choices and trade offs using

representative members of stakeholder groups.

(3) Collection of Regional Non-Timber Values: Regional or site specific non-timber value studies should

also be carried out. These studies should concentrate on the changes in values (and/or activity

participation levels) in response to changes in the environment. Such studies will enable forest managers

to incorporate the non-timber values associated with certain management practices into forest operation

decisions.
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II. CONCLUSIONS

In the current political and social environment there is considerable support for exercises which

attempt to reflect the true worth of environmental services. Non-timber valuation is one such exercise.

There is no doubt that values br environmental services will vary across individuals or jurisdictions nor is

there any doubt that values will change over time, just as they do for market goods. The task of

non-timber valuation is to try to capture the tradeoff between market goods and environmental services in

an attempt to reflect the demand for these services. Such information should be useful to policy makers

and resource managers alike.
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APPENDIX 2: NON-TIMBER ACTIVITIES AND VALUES IN CANADA:
INITIAL ESTIMATES BY PROVINCE



BRITISH COLUMBIA

British Columbia Provincial Parks

1986 1987 1988 1989 1990

Class “A” Parks (ha.) 3,019,765 4,038,060 4,038,450 4,247,252 4,270,732

Number Class “A” 291 298 297 316 323

Class “B” Parks (ha.) 1,229,782 25,212 25,212 3,778 3,778

Number Class “B” 4 2 2 2 2

Class “C” Parks (ha.) 1,146 1,146 953 716 816

Number Class “C” 35 35 30 28 28

Recreation Areas (ha.) 410,408 1,163,757 1,166,464 974,887 971,337

Number of: 39 51 54 36 35

Wilderness Conservancy (ha.) 131,523 131,573 131,523 131,523 131,523

Numberof: 1 1 1 1 1

Total (ha.) 4,792,624 5,361,598 5,362,602 5,378,156 5,378,186

Class “A” Parks are intended to preserve outstanding natural, scenic and historic features for public recreation
use. No commercial or industrial exploitation is permissible except as may be necessary to planned recreational
use.

Class “B” Parks are intended primarily for public use. Other resource use may be permitted provided it does
not detract from the potential of the park.

Class “C” Parks are intended primarily for recreational use by local residents and are managed by park boards
appointed from the area residents. No commercial or industrial exploitation is permitted except as may be
necessary to planned recreational use.

Recreational Areas are intended primarily for public recreational use. Other resource use may be permitted
provided it does not detract from the area’s recreational potential.

Wilderness Conservancies are roadless tracts in which both natural and ecological communities are preserved
intact. No exploitation or development, except as may be necessary for the preservation of natural processes,
is permissible.



British Columbia Provincial Parks
Public use of Provincial Parks

1985 1986 1987 1988 1989 1990

Camper 1,962,944 2,028,637 2,226,992 2,202,701 2,336,790 2,356,487
Visits*

Total Visits 15,397,108 16,998,262 18,927,227 19,593,962 20,550,729 21,377,248

Revenue 3,411,590 3,531,143 4,093,210 4,476,326 5,160,550 5,727,349

Camper Visits refers to individual, this figure was obtained by taking party nights x 3.2.
Total Visits refers to overnight use (parties x 3.2) + day use (party x 3.5) + boating use (party x 3.2)
Revenue refers to camping, mooring, backcountry and group camping fees up to 1988, after 1988
backcountry fees are not included.

British Colombia
Hunting Statistics

1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Licenses

Resident 426,343 422,299 450,028 471,057 488,969 499,932

Non-resident 14,987 16,026 17,732 18,402 18,912 17,890

Total 441,330 438,325 467,760 489,459 507,881 517,822

Revenue 6,058,188 6,120,795 6,672,992 6,965,660 7,154,399 7,383,706



British Columbia
Sport Fishing Licenses Sold

1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Licences Sold 389,917 409,670 429,573 458,120 473,292 482,852

Revenue 3,381,486 3,717,248 4,119,031 4,772,637 4,742,332 4,913,302

National Parks

Revenue 18,245 15,238 19,740 13,292 14,050 12,206

Average Daily Expenditures 1988-89
1989 Dollars

Resident Hunters Non-Resident Hunters

Black bear $114 $306

ribou 198 416

Cougar 167 524

Deer 76 264

Elk 89 338

Grizzly bear 183 330

Moose 84 245

Goat 238 455

Sheep 171 519

Small game 32
--

Upland birds 23
--

Waterfowl 42
--



ALBERTA

Alberta Provincial Parks

1985 1987 1990 1991

Provincial Parks (ha.) 125,196 125,410 126,200 126,200

#of Parks 62 61 61 61

Recreation Areas (ha.) N/A N/A 15,200 15,200

# Recreation Areas N/A N/A 126 132

Ecological Reserves (ha.) N/A N/A 21,400 24,800

# Ecological Reserves N/A N/A 11 12

Wilderness Areas (ha.) 560,700 560,700 560,400 560,400

# Wilderness Areas 4 4 4 4

Natural Areas (ha.) 18,200 318,06 35,600 35,600

# Natural Areas 95 101 119 118

Total Area (ha.) 704,096 717,884 758,800 760,200

Alberta Provincial Parks
Public use of Provincial Parks

1985-86 1986-87 1987-88 1988-89 1989-90 1990

Camper Permits N/A 437,084 453,243 483,094 462,307 N/A

Camper Nights *1,207,254 1,492,858 1,503,812 1,501,314 *1,378,189 N/A

Day Users N/A 4,155,762 5,051,642 6,062,102

Revenue 2,046,118 2,927,930 3,421,602 4,633,655 3,710,084 N/A

Does not include group camping nights



Alberta
Hunting Statistics

1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Licenses 456,379 463,591 454,690 438,349 445,066 406,794

Wildlife Certificates 146,413 151,708 148,621 144,738 140,115 130,351

Total 602,792 615,299 603,311 583,349 585,181 537,145

Year 1985 1986 1987 1988 1989 1990

Game Licence Fees: 4,507,464 3,937,874 3,889,149 4,641,623 4,163,915 4,875,158

Alberta
Sport Fishing Licenses Sold

1985 1986 1987 1988 1989 1990

Licenses Sold:

Canadian licences 340,197 337,429 345,828 337,666 327,559 303,571

Non-Canadian 4,707 5,881 6,694 6,578 6,837 6,744

Total 344,904 343,310 352,522 344,244 334,396 310,315

Revenue:

Canadian 1,700,985 1,687,145 1,729,140 1,688,330 2,292,913 2,124,99

Non-Canadian 37,220 45,365 51,852 78,936 82,044 80,928

Total 1,738,205 1,732,510 1,780,992 1,767,266 2,374,957 2,205,925

National Parks:

Revenue 258,613 274,098 260,390 224,914 206,263 182,519
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SASKATCHEWAN

Saskatchewan Provincial Parks

1985 1988 1990 1991

Provincial Parks (ha.) 500,700 908,000 908,000 908,000

#of Parks 155 31 31 31

Saskatchewan Provincial Parks
Public use of Provincial Parks

1985 1986 1987 1988 1989 1990

Camping Permit days 205,207 216,552 178,737 174,608 168,965 168,019

Camper Nights 749,234 789,361 663,578 647,761 618,436 628,730

Visitors:

Provincial Parks 2,828,585 2,798,623 3,011,741 3,099,183 3,313,170 2,467,496

Recreation Sites 981,597 1,221,456 817,413 814,239 855,656 673,239

Total Visitors* 4,477,214 4,698,121 4,697,732 4,823,439 5,233,488 3,741,371

Revenue *6,639,870 6,649,852 6,607,254 6,310,680 5,971,002 5,733,573

For fiscal year 1985-86

Saskatchewan
Hunting Statistics

1985-86 1986-87 1987-88 1988-89 1989-90

Licences sold:

Total Game Bird 43,921 47,206 41,114 36,756 34,363

Total Big Game 87,354 87,671 80,802 86,858 89,152

Total 131,275 134,877 121,916 123,614 123,515

Licence Fees 3,217,190 3,383,413 N/A N/A 3,836,523

Recreation Days: 1985 1986 1987 1988 1989

Game Bird 146,759 196,220 178,224 145,338 N/A

Big Game 127,432 313,009 292,923 308,305 308,005

Total 274,191 509,229 471,147 453,643 N/A



Saskatchewan
Sport Fishing Licenses Sold

198485 1985-86 1986-87 1987-88 1988-89 1989-90

Provincial:

Licences sold 178,901 180,877 186,645 170,082 168,622 169,823

Provincial Revenue 1,961,268 1,985,158 2,120,642 2,838,628 2,815,641 2,775,280

National Parks:

Revenue 40,907 80,681 74,476 77,550 59,673 60,302

*87/88 & 88/89 Data from Arctic and Central Regional Statistics



MANITOBA

Manitoba Provincial Parks

1985 1988 1990

Provincial Parks (ha.) 1,025,232 1,431,600 1,316,400

# of Parks 157 164 139

Manitoba Provincial Parks
Public use of Provincial Parks

1985-86 1986-87 1987-88 1988-89 1989-90

Permits Issued 98,229 105,589 104,624 106,656 91,434

Unit Days 355,778 377,044 386,452 388,690 361,225

Total Traffic Count 1,377,408 1,524,093 1,689,909 1,778,927 1,500,278

Revenue* 4,644,585 4,880,745 5,440,033 5,658,760 5,27,763

* Total Revenue collected by the Parks Branch



Manitoba
Hunting Statistics

1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Licenses Sold:

Resident 81,571 85,120 89,977 88,684 86,135 87,272

Non-resident 1,228 1,334 1,325 1,162 1,131 1,189

Non-res. Alien 4,816 5,883 6,343 5,689 5,138 5,916

Total 87,615 92,337 97,645 95,535 92,404 94,377

Revenue:

Resident 1,162,435 1,198,577 1,276,398 1,262,988 1,467,539 1,495,027

Non-resident 65,942 70,894 72,139 64,546 70,317 74,808

Non-res. Alien 426,112 522,330 567,500 517,584 546,835 633,926

Total 1,654,488 1,791,801 1,916,036 1,845,117 2,084,691 2,203,760

Wildlife
Certificates:

# Sold 62,607 64,615 66,782 63,995 31,724 61,717

Revenue 409,699 422,833 503,693 482,613 465,264 465,219

Manitoba
Sport Fishing Licenses Sold

1984-85 1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Licenses Sold:

Canadian sold 154,489 154,602 158,412 158,118 153,156 148,048 146,351

Non-Canadian sold 33,711 32,564 34,345 35,695 32,441 32,822 725,839

Total Number Sold 188,200 187,166 192,757 193,813 185,597 180,870 176,004

Revenue:

Canadian 696,542 851,476 872,568 870,850 1,147,682 1,067,000 1,031,279

Non-Canadian 646,676 822,045 842,310 863,340 756,810 29,653 602,454

Total 1,326,732 1,657,589 1,698,056 1,716,662 1,888,553 1,792,839 1,633,733

National Parks:

Revenue 21,708 40,124 37,840 46,476 43,610 37,985 35,240



ONTARIO

Ontario Provincial Parks

1986 1987 1988 1989 1990

Parks Area (ha.) 5,659,105 5,659,105 5,648,460 6,328,407 6,328,288

# of Parks 219 219 216 261 261

Recommended Parks (ha.) 696,072 696,072 *

# of Recom. Parks 51 51

Total Area 6,355,177 6,355,177 *

* Recommended Parks phased out

Ontario Provincial Parks
Public use of Provincial Parks

1985 1986 1987 1988 1989 1990

Campers 1,429,440 1,289,588 1,497,678 1,451,641 1,432,744 1,426,301

Camper Nights 3,718,634 3,658,493 3,903,590 3,806,253 3,769,360 3,780,098

Total Vistors 7,524,003 7,488,170 8,019,822 7,774,409 7,793,966 7,722,064

Revenue* 8,385,588 8,178,661 8,992,248 10,756,514 11,108,144 13,300,000

* Includes Permits, Camping Permits, Concession Rentals, and Misc.



Ontario
Hunting Statistics

1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Total Licenses:

Resident 526,640 555,723 572,155 584,541 597,591

Non-resident 33,542 37,367 37,812 33,816 32,041

Total 560,182 593,090 609,867 618,357 629,632

Expenditure:

Resident 70,080,000 69,551,000 89,210,000 94,848,000 105,876,000

Non-resident 11,962,000 2,461,000 16,174,000 14,288,000 13,930,000

Total 82,042,000 62,012,000 105,384,000 109,136,000 119,806,000

Year 1985 1986 1987 1988 1989 1990

Hunter Days 1,467,600 1,580,000 1,682,100 1,683,100 1,745,500

Licence Fees 7,074,137 7,074,137 7,441,700 8,128,385 9,108,005 9,260,285

Ontario
Sport Fishing Licenses Sold

1985 1986 1987 1988 1989 1990

Licenses sold:

Resident Not Required 146,488 998,635 1,019,201 N/A

Non-Res. Canadian 32,206 33,309 36,899 46,671 45,395 N/A

Non-Res. Alien 552,988 542,748 567,723 610,037 643,671 N/A

Total N/A N/A 751,110 1,655,343 1,708,267

Revenue:

Resident 0 0 1,458,465 9,766,475 9,961,270 N/A

Non-Resident 201,288 208,181 368,990 466,710 453,950 N/A

Non-res. Alien 9,628,526 9,809,054 11,315,772 11,986,781 13,551,392 N/A

Total 9,829,814 10,017,235 13,143,227 22,219,966 23,966,612

National Parks

Revenue * 3,879 3,971 5,217 4,912 4,506 4,146

Fiscal year 1985-86



QUEBEC

Quebec Provincial Parks
Area in Hectares

1985

9,224,100

Quebec
Hunting Statistics

1988

9,224,100

1990

7,000,000

1985-86 1986-87 1987-88 1988-89 1989-90

Licenses Sold:

Resident 564,774 580,720 575,406 572,330 595,714

Non-resident 12,370 13,963 16,550 17,205 18,902

Total 577,144 594,683 591,956 589,535 614,616

Revenue:

Resident 7,325,374 7,659,433 9,183,272 9,836,373 9,836,373

Non-Resident 917,305 1,065,840 1,485,226 1,486,007 1,689,254

Total 8,242,679 8,725,273 10,668,498 11,322,380 11,525,627

Provincial Parks (ha.)

Number of Parks 91 91 55

Quebec Provincial Parks
Public use of Provincial Parks

1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Camper Nights 307,269 253,746 353,535 447,858 435,746 349,126

Total Visitors 2,863,125 2,711,160 2,888,053 3,282,556 3,110,872 3,288,602



Quebec
Sport Fishing Licenses Sold

1984-85 1985-86 1986-87 1987-88 1988-89 1989-90

Provincial Licences:

Resident 686,400 698,599 714,133 740,531 777,519 779,310

Non-Resident 62,100 60,205 61,518 61,683 65,017 63,696

Total 748,500 758,804 775,651 802,214 842,536 843,006

Provincial Revenue:

Resident 3,796,450 4,040,500 4,497,130 5,020,414 6,045,516 6,258,744

Non-Resident 1,290,000 1,542,190 1,656,368 1,740,533 1,904,180 1,939,812

Total 5,086,450 5,582,690 6,153,498 6,760,947 7,949,696 8,198,556

National Parks:

Revenue 47,410 47,020 46,910 35,684 31,337 32,110

Participants in Activities, 1990

Fishing Hunting Observation

Number of Participants 1,091,527 437,700 3,736,381

Number of Days 15,390,531 6,521,730 194,702,814
* Participation of residents only.



PRINCE EDWARD ISLAND

Prince Edward Island Provincial Parks

1985 1988 1990

3,896 1,500 1,500Provincial Parks (ha.)

# Provincial Parks 44 31 31

Prince Edward Island
Protected Areas in Hectares

1989 1990 1991

Natural Areas Protection Act Sites 40 12 70

Wildlife Management Sites 60 58

Prince Edward Island Provincial Parks
Public use of Provincial Parks

1985 1986 1987 1988 1989 1990

Camping Permits 23,992 26,877 29,302 27,358 29,818 29,250

Camper Nights 63,099 70,687 77,069 71,952 78,421 76,928

Total Vistors 610,076 498,067 455,800 N/A N/A 513,372

Revenue* 704,500 752,100 937,900 948,200 1,109,200 1,104,000

* Includes total park revenue including golf ski passes, etc.



Prince Edward Island
Hunting Statistics

1985 1986 1987 1988 1989 1990

Licenses:

Resident 4,838 4,719 4,342 4,085 3,792 3,640

Non-resident 575 696 908 1,082 1,258 1,417

Total 5,413 5,415 5,250 5,167 5,050 5,057

Revenue: 43,764 46,079 63,200 67,224 71,081 75,435

Prince Edward Island
Sport Fishing Licenses Sold

1985 1986 1987 1988 1989 1990

Provincial:

Licences sold 13,847 14,087 13,045 12,973 13,527 13,462

Revenue 70,377 73,054 90,025 90,422 94,555 94,048

National Parks:

Revenue 10 350 340 220 180 280



NEW BRUNSWICK

New Brunswick Provincial Parks

1985 1986 1987 1988 1990

Provincial Parks (ha) 22,370 21,985 21,981 22,070 24,9(X)

Number of Parks 59 47 47 49 48

New Brunswick Provincial Parks
Public use of Provincial Parks

1985-86 1986-87 1987-88 1988-89 1989-90

Camping Permits 280,645 268,100 293,896 269,180

Camper Nights* 533,225 482,580 382,064 349,934

Total Visitors 2,522,324 2,009,165 2,065,734 2,182,020

Revenue 1,389,500 1,489,200 1,542,100 1,617,600 1,822,700*
* estimated

New Brunswick
Hunting Statistics

1985 1986 1987 1988 1989 1990

Licenses sold*

Resident** 154,531 147,069 145,888 133,360 131,122 116,641

Non-resident 7,411 9,790 10,546 10,365 9,021 6,909

Total 161,942 156,859 156,434 143,725 140,143 123,550

Revenue 2,292,688 2,368,309 2,373,003 2,591,099 2,752,167 2,546,829

* Includes Deer, Bird, Bear, Moose, and Varmint
* * All licenses unspecified were considered resident



New Brunswick
Sport Fishing Licenses Sold

1985 1986 1987 1988 1989 1990

Provincial:

*Licences sold 180,173 179,333 180,108 175,090 102,537 101,049

Revenue 484,278 529,990 560,831 610,090 1,325,419 1,322,823

National Parks:

Revenue 15,947 16,098 16,015 13,309 12,063 11,295

* Includes free licences



NOVA SCOTIA

Nova Scotia Provincial Parks
Area in Hectares

1987 1988 1990

Provincial Parks (ha.) 9,017

Number of Parks 110 118 121

Nova Scotia Provincial Parks
Public use of Provincial Parks

1985 1986 1987 1988 1989 1990

Camping Permits 43,036 39,331 45,719 43,275 49,638 47,637

Camper Nights N/A N/A N/A N/A 142,957 N/A

Revenue* 227,597 241,016 281,924 258,909 315,950 328,470

* Total park revenue.

Nova Scotia
Hunting Statistics

1985 1986 1987 1988 1989 1990

Licenses:

Resident 143,535 139,914 122,781 119,972 120,848 102,673

Non-resident 1,891 2,638 2,053 2,256 2,153 1,761

Total 145,426 142,552 124,834 122,228 123,001 104,434

Revenue: 1,972,285 1,973,780 1,922,847 1,904,248 2,134,864 1,849,168



Nova Scotia
Sport Fishing Licenses Sold

1985 1986 1987 1988 1989 1990

Provincial:

Licences sold 83,947 73,599 74,358 73,969* 76,997 76,588

Revenue 520,330 683,142 683,580 700,055* 723,000 808,369

National Parks:

Revenue 14,549** 20,778 22,232 21,142 22,423 22,894

* Number of youth Salomon licences not available
* * National park revenue figures are for the 1984/85 fiscal year.



NEWFOUNDLAND

Newfoundland Provincial Parks
Area in Hectares

1985 1986 1987 1988 1989 1990

Provincial Parks 24,631 24,631 24,631 24,631 24,631 24,631

(# of Parks) (74) (74) (74) (74) (74) (74)

Park Reserves 7,505 7,505 7,505 7,538 7,538 7,552

(# of Reserves) (3) (3) (3) (4) (4) (5)

Wilderness and
Ecological Reserves

Designated 2,012 109,262 109,262 109,262 109,262 402,206

(# designated) (5) (7) (7) (7) (7) (10)

Provisional 2,960 351,660 351,660 351,660 351,660 4,390

(# Provisional) (2) (5) (5) (5) (5) (5)

NOTE: Wilderness and Ecological Reserves preserve and protect in an undisturbed state, representative and
unique natural features, sites, objects, or landscapes of provincial significance for scientific and
educational purposes for the benefit of present and future generations. These areas are managed
exclusively for the preservation and interpretation of the particular values for which they are set aside.
Designated reserves are those reserves which have been given permeant full reserve status. Provisional
reserves are areas of land which have been identified as requiring protection under the Wilderness and
Ecological Reserves Act and are thus given such protection on a temporary basis until the required
processes have been gone through to determine whether the area should be given permanent
protection.

Newfoundland Provincial Parks
Public use of Provincial Parks

1985 1986 1987 1988 1989 1990

Camping Permits 75,766 71,663 93,690 100,361 107,018 109,892

Camper Nights 303,064 286,652 347,760 401,444 428,072 343,289*

Total Visitors 1,460,040 1,446,066 1,617,342 1,766,983 1,596,202 1,754,103

Revenue* 497,164 523,169 609,407 608,361 642,500 642,621

* Can not be directly compared with previous years. As of 1990, the actual number of camper nights
is calculated based on the actual number of persons registered rather than through the use of a formula.



Newfoundland
Hunting Statistics

1985 1986 1987 1988 1989* 1990

Licenses

Resident 89,199 83,222 80,304 90,929 66,619 N/A

Non-resident 1,805 1,907 1,843 2,175 4,823 N/A

Total 91,004 85,129 82,147 93,104 71,442 N/A

Revenue

Resident 1,115,681 1,070,259 1,054,493 1,198,331 958,570 N/A

Non-resident 477,511 478,334 479,552 576,684 845,350 N/A

Total 1,593,192 1,548,588 1,534,045 1,775,015 1,803,920 N/A

* 1989 does not included Waterfowl Licenses

Newfoundland
Sport Fishing Licenses Sold

1985 1986 1987 1988 1989 1990

Licences

Resident 16,980 19,706 18,299 21,258 19,428 N/A

Non-Resident 3,961 4,213 5,123 5,864 4,445 N/A

Total Sold 20,941 23,919 23,422 27,122 23,873 N/A

Total Revenue 337,850 324,550 335,150 271,220 335,110 N/A

National Parks

Licences

Revenue* 3,361 3,980 3,320 3,955 4,770 4,930

* Federal Revenue is for the fiscal year 1985/56 and so on.



YUKON TERRITORIES

Yukon Territorial Parks
Area in Hectares

1990

McAthur Game Sanctuary 169,600

Kluane Game Sanctuary 645,700

Total 815,300

Yukon Parks
Public use of Territorial Parks

1987 1988 1989 1990 1991

Total Visitors* 160 215 186 300 101

* Territorial Parks do not have campgrounds.

Territorial Campgrounds

1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Permits 10,554 10,055 N/A 16,469 N/A 20,273

Revenue 70,858 67,543 89,113 105,803 129,870 115,220

* Includes sales of both annual and daily campground permits.

Yukon
Hunting Statistics

1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Licenses Sold 5,082 5,019 5,565 5,533 5,617 5,411

Revenue 98,607 104,967 118,980 120,408 126,999 120,430



Yukon
Sport Fishing Licenses Sold

1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Provincial:

Resident 7,277 7,066 7,929 8,658 8,736 8,275

Canadian 4,008 4,046 4,880 4,970 2,927 4,011

Alien 4,646 4,701 4,685 4,638 3,082 4,699

Total 15,931 15,813 17,494 18,266 14,745 16,985

Revenue: 104,500 107,715 114,780 118,985 255,355 255,740

National Parks:

Revenue 4,465 4,858 5,462 5,170 6,907 5,677



NORTHWEST TERRITORIES

Northwest Territories
Hunting Statistics

1986-87 1987-88 1988-89 1989-90 1990-91

Total Hunters 1,868 2,091 1,975 2,294 2,365

* Non-native hunters only, having lived in NWT for a minimum of 2 years.

Sport Fishing Licenses Sold

1985-86 1986-87 1987-88 1988-89 1989-90 1990-91

Territorial:

Resident 13,281 11,909 13,502 13,353 13,807

Non-Resident 3,626 3,284 3,802 3,363 3,564

Total Sold 3,626 15,193 17,304 16,716 17,371

Revenue:

Resident 66,405 59,545 67,510 66,765 69,035

Non- Resident 54,390 49,260 57,030 50,445 53,460

Total Revenue 120,795 108,805 124,540 117,210 122,495

National Parks:

Revenue 0 0 0 0 0 0
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Threatened Species In Canada 1988

Mammals Birds Reptiles, Plants Plants

Amphibians, Continued

Fish

Beluga Whale Burrowing Owl Black Redhorse American Kentucky Coffee

Easimain Chestnut Tree

Maritime Ferruginous Blackfin Cisco American Mosquito Fern

Woodland Hawk Water-willow

Caribou

Newfoundland Henslow’s Copper Redhorse Athabasca Nodding Pagonia

Pine Marten Sparrow Thrift

North Pacific Peregrine Falcon Great lakes Blue Ash Pitcher’s Thistle

Humpback subspecies Deepwater

Whale tundrius Sculpin

Peary Caribou Roseate Tern Shorthead Sculpin Bluehearts Red Mulberry

Prairie Long- Loggerhead Enos Lake Giant Plymouth

tailed Weasel Shrike Stickleback Helleborine Gentian

Wood Bison Lake Simcoe Colicroot Sweet Pepperbush

Whitefish

Shortjaw Cisco Ginseng Tyrrell’s Willow

Shortnose Cisco Golden Crest

Endagered Species In Canada 1988

Mammals Birds Reptiles, Plants Plants

Amphibians, Continued
Fish

Bowhead Whale Eskimo Curlew Acadain Cucumber Tree Pink Coreopsis

Whitefish

Eastern Cougar Greater Prairie Aurora Trout Eastern Pink Milkwort

Chicken Mountain
Avens

Right Whale Mountain Plover Leatherback Eastern Prickly Skinner’s

Turtle Cactus Agalinis

Beluga Whale Peregrine Falcon Salish Sucker Furbish’s Slender Bush

St. Lawerence subspecies Lousewort Clover

River, anaturn
Ungava Bay

Sea Otter Spotted Owl Gattinger’s Small White
Agalinis Lady’s Slipper

Vancouver Island Kirtland’s Heart-leaved Southern

Marmot Warbler Plantain Maidenhair
Fern

Whooping Crane Hoary Mountain Small Whorled
Mint Pogonia

Large Whorled Spotted
Pagonia Wintergreen

Water-pennywort



Threatened Species In Canada 1990

Mammals Birds Reptiles, Plants Plants
Amphibians, Continued
Fish

Beluga Whale Burrowing Owl Black Redhorse American Kentucky Coffee
Eastmain Chestnut Tree

Maritime Ferruginous Blackfin Cisco American Mosquito Fern
Woodland Hawk Water-willow
Caribou

Newfoundland Henslow’s Copper Redhorse Anticcosti Nodding Pagonia
Pine Marten Sparrow Aster

North Pacific Peregrine Falcon Great lakes Blue Ash Pitcher’s Thistle
Humpback subspecies Deepwater
Whale tundrius Sculpin

Peary Caribou Roseate Tern Shorthead Sculpin Bluehearts Red Mulberry

Prairie Long- Loggerhead Enos Lake Giant Plymouth
tailed Weasel Shrike Stickleback Helleborine Gentian

Wood Bison Baird’s Sparrow Lake Simcoe Colicroot Sweet Pepperbush
Whitefish

Habour Porpoise Shortjaw Cisco Ginseng Tyrrell’s Willow
Shortnose Cisco Golden Crest Thift
Margined Bird’s Foot Western Blue

Madtom Violet Flag
Purple Twayblade

Endagered Species In Canada 1990

Mammals Birds Reptiles, Plants Plants
Amphibians, Continued
Fish

Bowhead Whale Eskimo Curlew Acadain Cucumber Tree Pink Coreopsis
West. Artic Whitefish

Eastern Cougar Greater Prairie Aurora Trout Eastern Pink Milkwort
Chicken Mountain

Avens

Right Whale Mountain Plover Leatherback Eastern Prickly Skinner’s
Turtle Cactus Agalinis

Beluga Whale Peregrine Falcon Blanchard’s Furbish’s Slender Bush
St. Lawerence subspecies Cricket Lousewort Clover
River, anatum Frog
Ungava Bay

Sea Otter Spotted Owl Salish Sucker Gattinger’s Small White
Agalinis Lady’s Slipper

Vancouver Island Kirtland’s Heart-leaved Southern
Marmot Warbler Plantain Maidenhair

Fern

Wolverine Whooping Crane Hoary Mountain Small Whorled
Eastern pop. Mint Pogonia

Piping Plover Large Whorled Spotted
Pagonia Wintergreen

Harlequin Duck Water-pennywort
Eastern pop.
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