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Economic Overview of Fish and Wildlife

Alaska is currently confronted with a wide range of decisions about the use
of resources that will influence activities in the state for years to come.
Some of these decisions pertain to the allocation of resources among differ-
ent user groups, such as fish harvested for commercial, sport, and subsis-
tence purposes. These types of allocative decisions are generally made by
the Boards of Fish and Game, based on relatively broad policies set by the
Alaska State Constitution and state and federal statutes. Economic analyses
have traditionally not entered into these allocative decisions. For the
most part, the department has also minimized the use of economic analyses
when managing fish and wildlife populations "for the maximum benefit of its
people" (Alaska State Constitution, Article VII, Section 2) because these
benefits cannot be expressed solely in financial terms. This is especially
true given the range and complexity of allocative decisions in Alaska.

Allocative decisions regarding fish and wildlife are made primarily by those
who are particularly interested in those resources. In contrast, land use
planning decisions involve a variety of agencies with different perceptions
of the values associated with using land primarily for fish and wildlife
management. Land use planning decisions can limit and otherwise influence
the options available for ADF&G managerial decisions. If a shopping mall,
for example, is built in moose habitat, that specific habitat will no longer
produce moose for any user group.

Planning decisions inevitably involve tradeoffs and compromises because the
interested parties place different values on land and its resources.
Historically, the department's contribution to the planning process has
consisted primarily of providing biological information to influence
planning decisions "to maintain or enhance fish and wildlife population
levels" (AS 16.05.020). In societies such as ours, however, with capitalist
systems based on market economies, economic values have become the yardstick
for measuring the value of competing uses. This would be appropriate,
however, only if all the competing uses could be undertaken with the purpose
of participating in the market economy. Problems arise in creating economic
comparisons when some uses of the land and resources are not for the purpose
of producing marketable goods. In practice, if the values of a particular
interest group are difficult or impossible to express in economic terms,
they are generally ignored by those evaluating the alternatives because such
qualitative values are too difficult to incorporate into the analysis.
Ultimately it is left to the political system to reconcile noneconomic and
economic values.

Recognizing this shortcoming in conventional economic theory, economists
have recently attempted to develop methods to measure the economic value of
unpriced, or nonmarket, values. A variety of innovative techniques have
been used to try to place nonmarket resource values (a day of deer hunting,
for example) on a similar economic footing as market resource values (1,000



board feet of timber, for example). The advent of these new techniques can
be both tempting and repellent to the biologist and the public. On the one
hand, the ability to translate the obvious (though often intuitive)
significant fish and wildlife values into an economic measure is a powerful
attraction. On the other hand, biologists recoil at the thought that, once
rendered in economic terms, fish and wildlife may begin to be valued only in
those terms. That possibility is particularly worrisome because the new
techniques generally produce economic figures that are merely approximations
of value; no method has been developed that enables unpriced values and mar-
ket-priced values to be compared exactly.

Given this set of circumstances, the question becomes how (or whether) to
use economics in evaluating the importance of fish and wildlife resources.
A number of important factors need to be considered regarding the economic
values of fish and wildlife in Alaska. One is that relatively little
information exists to compute economic values for fish and wildlife uses
other than commercial fishing and possibly commercial furbearer harvesting.
Studies need to be designed and implemented to make this information
available, and a high level of economic sophistication 1is necessary for
proper interpretation and application of newly acquired data. Also, unlike
market-priced values, which are updated automatically by direct market
transactions, unpriced values can be updated only by subsequent studies.
Hence, accurate, useful information on many factors important for evaluation
is not easily maintained.

Economic values of fish and wildlife are also extensively influenced by
regulations and management objectives. Economics is the study of how people
and society choose, with or without the use of money, to employ scarce
resources and distribute them for consumption over time among various people
and groups. Generally speaking, however, fish and wildlife populations have
been managed to supply abundant resources, which indirectly results in
relatively low costs of harvesting these populations to the people of
Alaska. This management objective prevents the short-term maximization of
readily measurable economic values. For instance, rather than auction
Alaska's unique hunting opportunities in a world hunting market to maximize
the economic market potential of the resource, the state has shown a
preference for allocating these opportunities to its residents. C(Clearly,
management decisions that affect species abundance and allocation also
affect their measurable economic values. Within this context, it is overly
simplified and incorrect to make land use planning decisions strictly on the
basis of comparing economic values of resources. It is important that the
biologist and public understand both the potential of economics and its
limitations as a tool in natural resources planning for the ADF&G and other
agencies.

In consideration of these factors, these volumes have been written in terms
of a fairly broad definition of economics to assist the biologist and
manager in understanding and applying economic principles to the planning
process. It is the purpose of these volumes to indicate what information is
available for economic analyses, to point out the limitations of that
information, to use the available information for analyses, and to suggest
ways of 1improving the economic database by 1isting additional useful



information and how it could be collected. Appendices are also included
that go beyond describing the source of economic data to explain some of the
practical obstacles in applying these data in general and in Alaska in

particular.






I.

STATEWIDE OVERVIEW

A.

Introduction

- An assessment of the economic value of wildlife in Alaska is

especially challenging because 1) the allocation of hunting
opportunities does not occur through the market economy, and 2)
very few data are available. This hunting chapter* addresses
these difficulties from both a conceptual and a practical
perspective in order to provide a framework for developing a
systematic database for land use planning. This economic
methodology section is Section VIII. Section B. addresses data
requirements for informed land use decisions and economic analyses
of wildlife resources. Part of this discussion pertains to using
data already routinely collected by the department; section II.
provides an example of this with an assessment of the demand for
hunting opportunities based on the analysis of existing permit and
registration hunt data. Section III. summarizes the preliminary
results of the statewide economic survey of Dall sheep hunters.
Sections IV through VII provide regional hunting summaries for the
Southwest, Southcentral, Western and Interior, and Arctic Regions,
respectively. This chapter does not consider the nonconsumptive
use of wildlife (see the chapter on nonconsumptive use in this
volume), existence values, or option demand.

Database Requirements and Recommendations

In developing information for wildlife population and land
management, three principal categories of information can be
identified: 1) hunter effort and harvest estimates, 2) habitat
requirements and population data, and 3) economic evaluations.
Each of these is necessary to manage wildlife for maximum public
benefit and is discussed in this section. The potential
development of database components is presented in a relatively
simple, conceptualized manner (fig. 1). This is not to say that
it is not an immense undertaking, but it identifies how economic
valuation can be utilized with biological data for effective land
use planning.

*
Because of the length and nature of this chapter, as a

convenience to the user each section is treated as a discrete
entity having its own reference section and with its own set of
numbered tables and illustrations.
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Wildlife managers have long studied various aspects of species
biology, such as population size and structure, reproductive
rates, and mortality rates, to ensure that hunter harvest does not
deplete wildlife populations. Harvest-per-unit-of-effort figures
and population surveys (e.g., composition counts) are used to
estimate relative abundance and population composition. Excessive
changes from season to season in these estimations result in
changes in management practices or regulations to adjust harvest
accordingly. Given a stable land base or a low enough level of
hunter effort and harvest, this system is both effective and
efficient. If, however, the demand for wildlife resources is
increasing and/or changes in habitat and the land base are
occurring, management and allocation of resources becomes
increasingly intensive and may require information regarding
habitat requirements of wildlife species. In order to effectively
manage wildlife resources coming under increasing hunter pressure
and habitat encroachment, the availability of suitable habitat
that is assumed in the management system needs to be explicitly
analyzed. Habitat use studies are needed to identify the habitat
requirements of species and their relative abundance associated
with particular habitat types. Then the habitat base required to
maintain harvestable populations of wildlife species needs to be
identified (fig. 1).

On Kodiak Island, for example, these types of data pertain to
habitat requirements of brown bears and the approximate acreage of
each type of bear habitat that is required to "produce" a bear.
With the identification of bear habitat on maps and a population
database, production of bears per unit area of bear habitat could
be estimated. This estimate of the carrying capacity of an area
is not equivalent, however, to the maximum sustainable yield (to
hunters and other predators) of bears from a particular study
area. Instead, the estimate of maximum sustainable yield links
the type of land and habitat requirements of a species together to
determine the ability of a unit of area to "produce" or supply a
bear. In this sense, bears would be a "renewable good" of the
land base under consideration. Data on hunter harvest,
hunter-days per harvest area, and success rates could then be
combined with habitat maximum sustainable yield data to assign the
number of hunter-days per unit of harvest area. A simultaneous
determination of the demand for nonconsumptive use of wildlife in
user-days per area could provide for the maximum consumptive and
nonconsumptive use of wildlife per avaiiable area.

Economic analyses of hunters, wildlife guides, and nonconsumptive
users can be utilized to estimate hunter and nonconsumptive users'
net benefits. Analyses can also estimate earnings to guides and
the tourist industry and identify how these earnings and hunter
expenditures affect regional and statewide economies. However,
without information on the relationship of wildlife to its



habitat, economic survey data assign value to the activities
themselves without regarding the dependency of these activities on
the habitat that "supplies" the wildlife. Therefore, to be most
effective in land use planning, estimates of demand (in numbers of
users), economic value, and public use benefits need to be 1inked
to the supply or sustainable yield of wildlife populations
associated with a specific land area.

To extend the Kodiak Island brown bear example, maximum
sustainable yield can be related to the hunter-days, success rates
per unit area, hunter and nonconsumptive user net economic
benefits per unit area, and the game guide and tourism industries'
values to estimate a public use economic benefit of brown bear
habitat per unit area. This can then be combined with other
values (such as community water system or nonwildlife-related
tourism) and considerations that cannot be accounted for in
economic analyses (cultural or life style aspects) to arrive at
effective input into land use planning. This type of information
begins to clearly assess the nonmarket economic losses involved
with competing land uses. There are undoubtedly areas in Alaska,
especially near population areas, where the value of Tland
producing nonmarket benefits to users exceeds the market benefits
of a development project.

The most efficient and effective way to develop additional data is
through existing collection systems. Potentially useful data for
economic analyses are already collected by the department; these
include hunter numbers and modes of transportation. One
significant addition to routine hunter harvest information would
be to collect hunter-days per area for both successful and
unsuccessful hunters. Information regarding the total population
of hunters demanding a particular opportunity is necessary for
land management and economic analyses.

It is also likely that existing surveys can be modified to gather
additional information. It would probably be more practical to
add some economic questions to existing surveys than to resurvey
respondents. For the 1985 season, the deer hunter harvest survey
in Southeast Alaska was substantially expanded to collect economic
information as well as the harvest information routinely
collected. There was no appreciable difference between this
year's response rate and last year's response rate for the basic
survey, suggesting that the additional questions for economic
valuation do not compromise the return ratio. The response rates
for economic surveys already conducted by the department range
from approximately 60 to 89%.

Another group of wildlife users that could be targeted for

maintaining current economic data are professional game quides.
This is a source of income and employment that is not covered by
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the Alaska Department of Labor because it is self-employment. An
important consideration for sampling this group 1is that a
consistent survey be developed for the whole state rather than
different surveys for each region, because many guides operate in
more than one region.

Because of the theoretical and technical complexities involved
with most economic analyses, a staff specialist (e.g., economist)
with the responsibility of helping to design and organize surveys
would be a desirable arrangement. This would ensure that methods
were accurately applied and analyzed to obtain the most usable
results, and it would also facilitate the application of
consistent methodologies among areas and surveys and ensure that
no user group is being overly sampled. Economic questions would
not need to be included on surveys every year. It would also be
extremely helpful (regardless of whether the survey contained
economic questions) for the public to have a better understanding
of how survey results are used and how the process benefits their
user group. One way this can be done is by sending the survey
summary results or report of the survey analysis to respondents
who wish to receive the information. This indirectly would also
create a timeline for finalizing results. To avoid the problem of
surveying the public for information but not having funding to
support analysis of data, a research plan identifying funding for
an entire study should be required. The Division of Game,
Information Management Committee, could address some of the
organizational aspects of conducting surveys. An economist on a
contractual retainer arrangement could be used for designing and
analyzing surveys; continuity as well as an understanding of
available data are important considerations.

11






I1.

PERMIT DATA ANALYSIS

A.

Introduction

Economics is the study of how people and society choose, with or
without money, to employ scarce resources and distribute them for

consumption over time among various people and groups (adapted
from Samuelson 1964, emphasis added). This is a fairly tradition-
al definition of economics. Economic analysis has increasingly
utilized dollars as the primary unit of measurement of value
because the dollar value of market goods tends to be readily
available and provides a relatively consistent measurement to the
otherwise extremely complex concept of value. However, this
narrowing of the definition of economics discourages some powerful
"economic" analyses from being made regarding fish and wildlife
use in Alaska.

Because the State of Alaska does not distribute game resources
(which are limited and therefore "scarce") through means of the
market economy, other mechanisms are used to determine how they
are allocated. Two of these mechanisms are permit drawing and
registration hunts. The number of permits available in any given
drawing hunt is the estimation of the sustainabie harvest of the
hunted population. In economic terms, this is the supply of the
scarce resource. The number of applications for the permit
drawing indicates the demand for the opportunity to hunt. The
number of applications does not directly translate into the dollar
value of the resource, but the trend in these numbers does provide
a measure of the scarcity and desirability of the opportunity in
question. "Value" is an indication of the relative level of
competition for or scarcity of a resource and not a measure of
intrinsic worth or necessity - why else would diamonds be more
"valuable" than water? In this sense, the number of applicants
competing for permit drawing and registration hunts in Alaska is
an indication of the value of these resources. Although this is
not a monetary analysis, it is an "economic" analysis regarding
the demand for scarce supply of game resources within the State of
Alaska. Given the unavailability of and obstacles to obtaining
monetary economic values for many game resources in Alaska, this
type of information should not be overlooked in the land use
planning process.

Methods

Information on permit hunts is available from 1978 to the present.
Until July 1985, two types of restricted hunts were held in the
state -- registration hunts and drawing hunts. Registration
hunts, in most cases, do not limit the number of hunters but can
have special restrictions and require all hunters to register. In

13



addition, all but a few require hunters to complete harvest
reports whether or not they were successful. Drawing hunts can
have the same restrictions as registration hunts. In addition,
the number of hunters is always limited. Applicants compete in a
lottery type drawing for the permission to hunt. In the 1985-1986
season, Tier II hunts were instituted. These limited who could
hunt based on various criteria. Because of the difference in
types of permits beginning in 1985, this analysis covers the years
1978 through 1984.

In analyzing drawing permit information, it is important to keep
several things in mind. First, permit hunts are not always
consistent from year to year. The boundaries of hunts change, and
hunts are periodically created and eliminated from the game
regulations for several reasons. In some cases, permit hunts are
created to control hunting pressure on a limited game population.
Or they are used to attract attention to a particular population
that has been overlooked by hunters in the past. Or permit hunts
are used to distribute hunting throughout an area so that portions
of the game population that are easily accessible to hunters are
not overharvested in comparison to less accessible populations.
Because permit hunts are instituted or discontinued for a variety
of reasons, some of which are more restrictive in the killing of
animals, some of which are more liberal, the reasons the numbers
of permit hunts or available permits change are equally important
as the numbers themselves in an analysis of permit data and should
also be considered.

Second, not all those who apply for permits seriously intend to
hunt. It 1is reasonable to assume that a few people apply for
permits simply because of the lottery nature of some permit
drawing hunts and because applying 1is relatively easy. The
limited entry aspect of the hunt gives it a special aura that a
general hunt does not have and thus attracts a very few people who
otherwise may not have planned to hunt in that area. The entry
procedure for drawing hunts requires little investment of time or
money. An application must be completed for each hunt and a
nonrefundable fee of five dollars 1is charged (ten dollars for
bison and muskox since 1982). With hunts of this nature, it is
important to have information on the number of permits hunted or
the motivation of applicants. Without that information, it is
impossible to determine if the percentage of those hunting has
changed over the years and to what extent the number of applicants
reflects those who seriously intend to hunt. The number of permit
holders who actually hunted is known in some cases, but not in
all. We have assumed, therefore, that the percentage of issued
permits actually hunted has been relatively constant and that the
number of applications for permits generally reflects the
desirability of a particular hunt such that any bias has remained
consistent.

14



Third, although it is required by regulation, not all hunters
return their permits complete with hunting information at season's
end. The return rate is usually better for permit hunts than for
general hunts. But harvest figures still must be considered
estimates (except for brown bear hunts, where "sealing" the animal
is also required).

In this analysis, data on subsistence drawing hunts were not
included because 1) their limited eligibility requirements influ-
ence the number of applicants, and 2) they are not held for all
species. Data on subsistence hunts are included in the tables
because the analysis of subsistence hunt figures may be
appropriate for local planning or studies. However, their iimited
and varying eligibility requirements bias the database for the
type of permit analysis being done in this section. To avoid this
bias, subsistence data are presented but not included in the
statistical analysis.

Information on permit hunts comes from the Big Game Data Informa-
tion Files 1977-1984 (BGDIF) and from annual reports of survey and
inventory activities ("S & I reports"). Data from these files
were extracted to produce tables for drawing and registration
hunts on the number of hunts, permits available, applications
received, and animals harvested by region, species, and year. The
GMU in which the hunt(s) occurred is also noted, but the analysis
was done on a regional basis.

Results

1. Southcentral Region. Because of its large human population
and consequent potential impact on wildlife populations, the
Southcentral Region had the most drawing permit hunts of any
region during the years 1978-1984. Drawing hunts were held
for bison, caribou, moose, mountain goat, and Dall sheep.
Registration hunts were also held for these species.

Hunting is defined as the taking or attempted taking of game
under the rules and regulations of the Alaska Fish and Game
Code and Board of Game (ADF&G 1985b). A hunt is defined as
hunting activity for one species specifically occurring in an
area and season specified by regulation. The largest number
of both drawing and registration permit hunts were
established for moose and mountain goats. More indicative of
the relative demand for one species compared to another is
the number of applicants for permits rather than the number
of hunts. However, for any given species, the trend in the
number of hunts reflects changes in demand for that species,
primarily changes in the population levels. Map 1 shows the
location of GMUs in the Southcentral Region.
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Applicants for moose and caribou permits far outnumber those
of other species. The number of drawing hunts for moose
increased from 9 hunts in 1978 to 28 hunts in 1984 (table 1,
fig. 1). In 1978, 2,844 applicants competed for 425 permits,
which gave them each a 15% chance of obtaining a permit. In
1984, 15,494 people competed for 1,365 permits, which gave
them each an approximately 9% chance of receiving a permit.
In short, the number of applicants for moose drawing hunts in
the Southcentral Region increased by 445% from 1978 to 1984,
and the chance of obtaining a permit decreased by almost one
half. Moose populations in the Southcentral Region were
generally increasing during this time period; opportunities
to hunt in nonpermit situations were improving as a result
(Faro, pers. comm.). The number of applicants for moose
registration hunts also increased; it was up 66% from 1979 to
1984 (table 2, fig. 2). The number of moose registration
hunts 1increased from 3 to 7 over that period. Generally,
however, the demands for moose hunting opportunities remains
largely satisfied by nonpermit hunting opportunities.
Therefore, the analysis of permit applications for this
species results in an underestimate of demand.

Caribou drawing hunts experienced an even more dramatic
increase in demand. In 1978, 3,350 hunters competed for
1,450 permits and had a.43% chance of getting the opportunity
to hunt (table 3, fig. 3). By 1984, the number of applicants
had quadrupled to 13,177, giving each only a 15% chance at
one of 1,950 permits. In contrast to the number of moose
permits (which tripled), the number of caribou drawing
permits rose by only a third. This was largely due to the
relatively Tlow population Tlevels of Southcentral caribou
herds and the ADF&G management objective to let the popu-
lation increase. Southcentral Region caribou registration
hunts were held in 1982-1984 and were all subsistence hunts
(table 4).

The number of mountain goat drawing and registration hunts in
the Southcentral Region showed a different pattern from that
of moose and caribou. The number of drawing hunts decreased
from 41 in 1980 to 26 in 1984, and the number of registration
hunts increased from four hunts in 1978 to 20 hunts in 1984
(tables 5 and 6, figs. 4 and 5). In 1984, hunts in GMU 14
that had previously been drawing hunts became registration
hunts. An increase in goat numbers and the setting of later
season dates for registration hunts made this change
liberalizing the regulations possible (Faro, pers. comm.).
While the number of drawing hunts decreased from 1980 to
1984, the number of applicants increased from 1,158 for 255
permits in 1980 to 2,561 for 400 permits in 1984 (121%
increase, table 5, fig. 5). The chances of obtaining a

17



Table 1. Southcentral Region Moose Drawing Hunts, 1978-84

No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
1978 6,14,15,16 9 425 2,844 175
1979 6,14,15,16 11 580 11,380a 230
1980 6,14,15,16 13 80 4,411° 187
1981 6,14,15,16 14 605 11,020 246
1982 6,14,15,16 14 885 8.819b 302
1983 6,14,15,16 26 1,235 11,321 447
1984 6,14,15,16 28 1,365 15,494 458

Source: Sexton 1979-85.
a Subunits 14A and B late-season permit hunt added over 6,000 applications.

b Fort Richardson moose hunt was not held as a separate drawing; the
separate drawing tended to increase applicants overall.
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Table 2. Southcentral Region Moose Registration Hunts, 1978-84

No. of Permits Estimated

Year GMU/GMS Hunts Issued Harvest
1978 6 3 -—— 82
1979 6 3 728 104
1980 6 3 1,093 148
1981 6,168 4 . 1,431 175
1982 6,168,14C 6 - 1,530 238
1983 6,168,14C 8 2,059a 285 a

(120) (31)
1984 6,168,14C 7P 1,209 183

(122)~* (40)™-*

(One hunt added in 16B; two cancelled in 14C and 6).

Source: BGDIF 1978-84, Sexton 1979-85,
--- means no data were available.

a One hunt restricted to local 16B residents. Figures for hunt (in paren-
theses) are in addition to other totals.

b One hunt added in GMS 16B; two hunts cancelled in GMU 6 and GMS 14C.

¢ Two hunts restricted to local 16B residents. Figures for hunts (in paren-
theses) are in addition to other totals.

* Data incomplete.
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Table 3. Southcentral Region Caribou Drawing Hunts, 1978-84

No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
1978 7,11,13,14 3 1,450 3,350 741
1979 7,11,13,14 3 1,750 6,362 762
1960 7,11,13,14 3 1,750 7,653 786
1981 7,11,13,14 4 1,996 7,753 1,018
(150)* (54)* (36)*
1982 7,11,13,14 4 1,800 10,058 984
(450)* (233)* (46)*
1983 7,11,13,14 4 1,800 10,498 893
(450)* (438)* (198)*
1984 7,11,13,14 4 1,950 13,177 948
(500)* (718)* (286)*

Source: BGDIF 1978-84, Sexton 1979-85.

* Subsistence hunt figures (in parentheses) are in addition to other totals.
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Table 4.

Southcentral Region Caribou Registration Hunts, 1982-84

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1982 13* 1 217 105
1983 13* 1 17 9
1984 13 1 10 10
Source: Sexton 1983-85.

* A1) subsistence hunts.
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Table 5. Southcentral Region Mountain Goat Drawing Hunts, 1980-84

No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
1980 6,7,14,15 41 255 1,158 29
1981 6,7,14,15 36 255 1,271 33
1982 6,7,14,15 36 450 1,769 76
1983 6,7,14,15 31 450 1,618 87
1984 6,7,15 26° 400 2,561 71

Source: Sexton 1981-85.

a Five hunts in GMU 14 changed to registration hunts.
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Table 6. Southcentral Region Mountain Goat Registration Hunts, 1978-84

No. of Permits Estimated
Year GMU/GMS Hunts Issued Harvest
1978 7,14A,15 4 254 hunters 94
1979 7,14A,15 4 455 79
1980 6,11 3 918 122
1981 6,11 2 713 132
1982 6,7,11,15 14 921 138
1983 6,7,11,15 15 1,073 186
1984 6,7,11,14,15 20 1,432 250

Source: Sexton 1981-85.
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drawing permit to hunt mountain goat in the Southcentral
Region decreased from a 22% chance in 1980 to a 16% chance in
1984.

Drawing hunts for Dall sheep in the Southcentral Region began
in 1982 with seven hunts. The number of applicants for these
hunts increased from 519 for 130 permits in 1982 to 2,053 for
130 permits in 1984 (a 296% increase, table 7). The chances
of receiving a permit dropped from 25% in 1982, to 6% in
1984.

From 1978 through 1984, both a registration and drawing hunt
were held for bison (except in 1982, when the registration
hunt was cancelled). The number of permits issued for bison
was eight from 1978 through 1981; 12 permits were issued from
1982 through 1984 (table 9). In 1978, however, 346 hunters
applied for the eight permits, with a 2% chance of being
drawn. By 1984, the number of applicants for 12 permits
increased to 1,454, with less than a 1% chance of obtaining a
permit. During this same period, the number of applicants
for the bison registration hunt in the Copper River valley
decreased (table 10). This decrease was probably a result of
the difficult access to the remote hunt area.

Southwest Region. Drawing and registration permit hunts were
held for brown bear, elk, moose, and mountain goats in the
Southwest Region during the years 1978 through 1984. Map 2
shows the locations of the GMUs in the Southwest Region.
Brown bear hunts on Kodiak Island attracted the most
applicants and had the largest increase in demand during the
period of analysis. The large number of drawing hunts on
Kodiak Island (26) is an example of the use of permit hunts
to distribute the harvest throughout a population so that the
more accessible animals are not overharvested. Regulations
limit harvest to one bear per hunter every four regulatory
years; cubs and sows with cubs cannot be harvested.
Available permits are divided between residents and
nonresidents, with the latter allowed up to 40% of the total.
Registered guides are allotted a certain number of
registration permits for nonresident clients who hunt without
next of kin. Beginning in 1983, permit drawing hunts within
the Kodiak National Wildlife Refuge were available only to
residents and nonresidents hunting with resident next-of-kin.
Nonresidents could also participate in registration hunts
with registered guides; the number of registered guides
limits the number of nonresident hunters.

As a result of some of the regulatory complexities, the
number of applicants for Kodiak Island brown bear drawing
hunts underrepresents the demand. This is especially true
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Table 7. Southcentral Region Dall Sheep Drawing Hunts, 1982-84

No. of Permits Applications Estimated
Year GMS Hunts Available Received Harvest
1982 14A,B 7 130 519 14
1983 14A,B 7 130 846 17
1984 14A,B 7 130 2,053 10

Source: Sexton 1983-85,
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Table 8. Southcentral Region Dall Sheep Registration Hunts, 1984

No. of Permits Estimated
Year GMS Hunts Issued Harvest
1984 14C 1 360 32
Source: Sexton 1985.

32



Table 9. Southcentral Region Bison Drawing Hunts, 1978-83

No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
1978 11 1 8 346 6
1979 11 1 8 433 4
1980 11 1 8 272 1
1981 11 1 8 398 3
1982 11 1 12 931 2
1983 11 1 12 1,454 8

Source: Sexton 1979-85.
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Table 10. Southcentral Region Bison Registration Hunts, 1978-84

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1978 11 1 _— 15
1979 11 1 96 hunters 15
1980 11 1 132 15
1981 11 1 110 8
1982 11 1 Cancelled ——
1983 11 1 50 7
1984 11 1 34 5
Source: Sexton 1979-85.

~-~- means no data were available.
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for nonresidents because they contact guides rather than the
ADF&G tcu obtain permits. If a permit is not available with a
guide, they will often reserve a booking for a future permit,
but their interest in the current year goes unreported. Even
with some demand unreported, the number of Kodiak Island
brown bear fall drawing hunt applicants increased from 167 in
1978 to 2,656 in 1984 (fig. 6), a remarkable 1,490% increase.
Applicants for both spring and fall hunts increased by 135%
from 1981 to 1984 (table 11). The chances of obtaining a
fall drawing permit (resident and nonresident combined)
decreased from 66% 1in 1978 to 5% in 1984. The number of
Southwest Region registration hunt permits issued also
increased from 202 in 1978 to 533 in 1984 (164%, table 12).

A small permit drawing hunt (15 permits) also existed for
brown bear on Unimak Island. The number of fall hunt
applicants increased from 46 in 1980 the first year of the
hunt, to 76 in 1984 (66%, fig. 7). The chances of receiving
a fall hunt permit decreased from 18% in 1980 to 11% in 1984.
However, the number of applicants for the spring and fall
hunts combined remained about the same from 1980 to 1984
(table 13). In 1985, this hunt became a registration hunt.

Drawing and registration hunts were held from 1978 to 1983
for elk on Afognak Isiand. The number of drawing hunts
decreased until 1984 when they were discontinued, whereas
registration hunts increased as a result of the increase in
the elk population. The number of hunters competing for
drawing permits increased from 268 for 125 permits (& 47%
chance of receiving a permit) in 1978 to 896 for 95 permits
(an 11% chance) in 1984 (table 14, fig. 8); this is a 334%
increase in applicant numbers. From 1980 to 1984, the number
of registration permits issued increased from 1,296 to 1,750
(35%, table 15).

Mountain goat drawing permit applications increased from 59
for 29 permits in 1978 to 247 for 90 permits in 1984 (319%,
table 16). The chances of receiving a permit decreased from
49 to 36% during the same period. One mountain goat
registration hunt was also initiated in 1984 (table 17).

Moose registration hunts have also been held in the region
since 1980 (table 18). The number of applicants increased
abruptly when a portion of moose hunting in GMU 17 changed
from a general hunt to a registration hunt in 1983 and 1984.
Overall, moose hunting permit numbers jumped from 88 in 1980
to 365 in 1984 (a 315% increase, table 18).

Western and Interior regions. Despite the relatively small
human population of the Western and Interior regions, the
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Table 11. Southwest Region Brown Bear (Kodiak) Drawing Hunts, 1978-84
No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
Res. Nonres.

1978 8 26 198 125 167* 110
1979 8 26 198 125 244* 115
1980 8 26 198 125 454> 103
1981 8 26 198 125 1,776 121
1982 8 26 198 125 2,649 116
1983 8 26 198 125 3,204 123
1984 8 26 198 125 4,171 149
Source: BGDIF 1978-84.

* Fall hunts only; no data available for spring hunts.
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Table 12. Southwest Region Brown Bear Registration Hunts, 1978-84

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1978 8,9 2 202 14
1979 8,9 3 238 30
1980 8,9 3 284 A 24
1981 8,9 3 387 31
1982 8,9 3 492 35
1983 8,9 3 565 39
1984 8,9 2 533 42

Source: BGDIF 1978-84.
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Table 13. Southwest Region Brown Bear (Unimak) Drawing Hunts, 1980-84

No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
1980 10 1 15 46* 4
1981 10 1 15 91 3
1982 10 1 15 103 4
1983 10 1 15 89 6
1984 10 1 15 92 1

Source: BGDIF 1980-84.

* Fall hunt only; no data available for spring hunts.
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Table 14. Southwest Region Elk Drawing Hunts, 1978-84

No. of Permits Applications Estimated
Year GMU Hunts Issued Received Harvest
1978 8 2 125 268 16
1979 8 2 200 349 29
1980 8 1 65 352 9
1981 8 1 65 426 9
1982 8 1 95 731 11
1983 8 1 95 896 12
1984 8 0  mmemeeemeeee- no hunt -------------

Source: Sexton 1979-85, ADF&G 1980.

Note: Decline in elk hunts is a result of the conversion of drawing hunts
to registration hunts.
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Table 15. Southwest Region Elk Registration Hunts, 1978-84

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1978 8 1 197 hunters 29
1979 8 1 286 hunters 39
1980 8 2 1,296 92
1981 8 2 1,662 103
1982 8 2 1,490 140
1983 8 2 1,720 174
1984 8 3 1,750 254

Source: Sexton 1979-85, ADF&G 1980.

Note: The increase in elk hunts is at the expense of drawing hunts, which
have become registration hunts over the years.
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Table 16. Southwest Region Mountain Goat Drawing Hunts, 1978-84

No. of Permits Applications Estimated
Year GMU Hunts Issued Received Harvest
1978 8 4 29 59 9
1979 8 4 31 79 11
1980 8 4 36 94 11
1981 8 4 36 80 11
1982 8 4 57 119 14
1983 8 4 57 144 15
1984 8 4 90 247 26

Source: Sexton 1979-85.
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Table 17. Southwest Region Mountain Goat Registration Hunts, 1984

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1984 8 1 84 29

Source: Sexton 1985.
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Table 18. Southwest Region Moose Registration Hunts, 1980-84

No. of Permits Estimated
Year GMU/ GMS Hunts Issued Harvest
1980 9 1 88 7
1961 9 1 50 8
1982 9 1 88 12
1983 9C, 17C & B 2 531 50
1984 9C, 17¢ & B 2 365 46

Source: Sexton 1981-85.
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area attracts a large number of big game drawing permit
applicants because of the popularity of a number of hunts.
Drawing permit hunts were held for brown bear, bison,
caribou, Dall sheep, and muskox during the years 1978 through
1984; registration hunts were held for those species as well
as for moose. Map 3 shows the locations of GMUs in the
Interior and Western regions. Bison hunts attracted the
largest number of applicants. The number of bison applicants
grew from 4,285 for 80 permits in 1978 to 12,456 for 75
permits in 1984 (a 190% increase, table 19). The chance of
receiving a permit declined from 2% in 1978 to 0.6% in 1984.
The scarcity of bison as game animals, the high success rate
(100% in 1979), and the large amount of meat obtained per
animal are probable reasons for the hunt's popularity.

The number of applicants for caribou hunts declined in 1983
(table 21). This is more indicative of an increase in the
caribou population than a decrease in demand because one
drawing hunt was changed to a general hunt.

Dall sheep drawing hunt applicants increased from 680 for 240
permits in 1978 to 2,079  for 282 permits in 1984 (a 206%
increase, table 23, fig. 9). This increase in applicants
decreased the chance of obtaining a permit from 35% in 1978
to 14% in 1984. The number of Dall sheep drawing hunts also
increased from three hunts in 1978 to six hunts in 1984,
Nonresident Dall sheep hunters are required to hire a guide.

A small number of muskox permits (5-10) are issued by
drawings in the region. The number of applicants increased
from 12 in 1978 to 90 in 1984 (a 650% increase, table 25).
The chances of getting a permit dropped from 83% to 6% during
the period.

Arctic Region. Drawing hunts were held for brown bear, Dall
sheep, and muskox; registration hunts were held for those
species plus moose, caribou, and Pacific walrus. Muskox
(drawing), Dall sheep (registration), caribou (registration),
and walrus (registration) data are too incomplete to include
in this analysis (tables 30-35). The demand for brown bear
hunts was relatively stable, with only a 40% increase in
applicants for drawing permits (table 36). This was probably
because the brown bears in this region are small compared to
other regions of the state. Map 4 shows the locations of the
GMUs in the Arctic Region.

Southeast Region. In the Southeast Region, permit drawing
and registration hunts were held for moose; registration
hunts were held for mountain goats. Map 5 shows the
locations of the GMUs in the Southeast Region. In 1984, one

47



8

1‘

ok wis -.!-"\‘;'/', Piyes

usk
AY
] /'51/
ot

25A
’
/
-—’
o
T~ c“
P ~e
r‘-" 2 5 v 'S
)
(_.A25D /
ot 77 Fort ‘ukon’

|
50 |

12

Map 3. Game management units in the Western and Interior regions.




Table 19. Western and Interior Regions Bison Drawing Hunts, 1978-84

No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
1978 19,20 5 80 4,285 63
1979 19,20 3 25 3,930 25
1980 19,20 3 55 5,087 40
1981 19,20 2 75 5,858 66
1982 19,20 2 95 8,890 77
1983 19,20 -3 95 8,735 69
1984 19,20 3 75 12,456 55
Source: Sexton 1979-85; Johnson, pers. comm.
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Table 20. Western and Interior Regions Bison Registration Hunts, 1979

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1979 19 1 118 30

Source: ADF&G 1981b.
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Table 21. Western and Interior Regions Caribou Drawing Hunts, 1978-84

No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
1978 20 1 70 139 16
1979 20 1 70 218 20
1980 20 2 270 800 122
1981 20 2 220 1,130 108
1982 20 2 315 1,265 142
1983 20 1° 140 341 11
1984 20 1 359 359 20

Source: Sexton 1979-85,

a Hunt in GMS 20A changed to a general hunt.
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Table 22. Western and Interior Regions Caribou Registration Hunts, 1981-84

No. of Permits Estimated
Year GMS Hunts Issued Harvest
1981 20A & C 1 880 179
1982 20A, C 1 1,538 169
1983 eeemececccecaas N0 hunt -----cecccemmanaano
1984 20A 1 1,500 414

Source: Sexton 1982-85.
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Table 23. Western and Interior Regions Dall Sheep Drawing Hunts, 1978-84

No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
1978 12,13,20 3 240 680 80
1979 12,13,20 4 240 1,220 74
1980 12,13,20 3 240 1,360 72
1981 12,13,20 3 240 1,228 79
1982 12,13,20 3 270 1,446 79
1983 12,13,20 3 270 1,350 69
1984 12,13,20 6 282 2,079 49

Source: Sexton 1979-85.
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Table 24. Western and Interior Regions Dall Sheep Registration Hunts, 1978-84

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1978 12,13,20 1 179 27
1979 12,13,20 1 95 29
1980 12,13,20 1 90 11
1981 12,13,20 1 57 5
1982 1 eemmeeeeeees no hunt ------c-----
1983 12,13,20 1 39 5
1984 12,13,20 1 64 7

Source: Sexton 1979-85,
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Table 25. Western and Interior Regions Muskoxen Drawing Hunts,‘1978-84

No. of Permits Applications Estimated
Year GMU Hunts Issued Received - Harvest
1978 18 4 10 12 3
1979 18 2 5 52 5
1980 18 2 5 40 3
1981 18 4 10 34 4
1982 18 4 10 27 4
1983 18 4 5 42 2
1984 18 2 5 90 2

Source: Sexton 1979-85.
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Table 26. MWestern and Interior Regions Muskoxen Registration Hunts, 1979-84

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1979 18 1 0 0
1980 18 1 1 C
1981 18 1 4 4
1982 18 1 4 4
1983 18 1 10 2
1984 18 1 10 16

Source: Sexton 1980-85.
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Table 27. Western and Interior Regions Brown Bear Drawing Hunts, 1978-84

No. of Permits Applications Estimated
Year GMU/GMS Hunts Available Received Harvest
1978 24,25 3 78 114 21
1979 24,25 3 55 104 8
1980 24,25 3 55 74 15
1981 198,14,15 6 71 114 16
1982 19B,24,25 6 55 147 17
1983 19B,24,25 6 71 131 15
1984 24,25 4° 33 106 5

Source: Sexton 1979-85.

a Two new hunts added in GMU 24; four hunts in GMS 19B changed to general
hunts. '
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Table 28. Western and Interior Regions Brown Bear Registration Hunts, 1983-84

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1983 24 & 26* 1 8 1
1984 24 & 26* 1 8 2

Source: Sexton 1979-85,

* Gates of the Arctic National Park subsistence hunt only.
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Table 29. Western and Interior Regions Moose Registration Hunts, 1978-84

No. of Permits Estimated
Year GMU/ GMS Hunts Issued Harvest
1978 20 1 --- 14
1979 20,21 3 501 82
1980 20B & D 3 465 57
1981 20B, D 2 513 53
1982 20B, D 2 566 51
1983 20B,21D,25 3 160* 68
1984 20B,21D,25D0 3 * 35

Source: Sexton 1979-85.
--- Means no data were available.

* Data incomplete.
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Table 30. Arctic Region Dall Sheep Drawing Hunts, 1979-84

No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
1979 25,26 3 400 400 87
1980 25,26 4 480 345 61
1981 25,26 4 400 235 61
1982 0 N0 hunts -=--memcecccmm e caee
1983 0 N0 hUNtS ==-—=memmcmmmm oo
1984 0 NO hunts =--cemmmem e cccceeeee
Source: Sexton 1980-85.
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Table 31. Arctic Region Moose Registration Hunts, 1978-84

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1978 22,23 3 -—— -
1979 22,23 4 729 155
1980 22,23 3 492 121
1981 22,23 3 693 85
1982 22,23 3 904 162
1983 22 3 747 145
1984 2¢ 3 601 74*
Source: ADF&G 1980, 198l1a, 1981c, 1983, 1984, 1985a.

~--- means no data were available.

* Data incomplete.
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Table 32. Arctic Region Muskox Drawing Hunts, 1983-84

No. of Permits Applications Estimated
Year GMU Hunts Issued Received Harvest
1983 25,26 1 5 52 4
1984 25,26 1 5 42 5

Source: Whitten, pers. comm.
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Table 33. Arctic Region Caribou Registration Hunts, 1978-84

No. of Permits Estimated
Year GMU/GMS Hunts Issued Harvest
1978 23,24*,26 2 --- ---
1979 22, 25* 2 1,946 852
1980 0 No hunts -=--cecccccmcnuana-
1981 0 No hunts ----e-cmcccmcnace-
1982 22,23,24,26A 1 ** 1,418
1983 22,23,24,26A 1 ** 1,249
1984 0 No hunts --wmececcemacnana-

Source: Sexton 1979-85.
--- Means no data were available.
* Part of Interior Region.

** Data incomplete.
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Table 34. Arctic Region Dall Sheep Registration Hunts, 1979-83

No. of Permits Estimated
Year GMU/GMS Hunts Issued Harvest
1979 26C 1 - - 20*
1980 26C 1 12 *
1981 26C 1 20 36
1982 23,24,25A,
26A,26C 3 * *
1983 23,24 ,25A,
26A,26C 3 * *

Source: Sexton 1979-85.
--- means no data were available.

* Data incomplete.
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Table 35. Arctic Region Pacific Walrus Registration Hunts, 1978

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1978 18,22,23,26 1 -— -——-

Source: Sexton 1979.

~-- Mmeans no data were available,
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Table 36. Arctic Region Brown Bear Drawing Hunts, 1978-83

No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
1978 23,26 4 82 114+ 14
1979 23,26 4 82 126* 24
19802 22,23,26 6 109 141~* 32
19818 22,23,26 6 119 215 29
19828 22,23,26 6 119 187 30
1983° 22,23,26 6 115 210 51
1983P 22,23,26 6 120 190 40
Source: Sexton 1979-85, BGDIF 1978-84.

* Fall hunts only; data not available for spring hunts.

a Two hunts in GMUs 22 and 23 were for nonresidents.

b Only nonresidents required to have drawing hunt permits.
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registration deer hunt was also held. The hunt extended the
season into January, with permits issued only in Angoon. The
number of applicants for a small number of moose permits
(15-25) increased from 326 in 1978 to 777 in 1981, then
decreased to 589 in 1984 (an 81% increase, table 37). The
number of hunters that registered for moose registration
hunts increased from 234 in 1978 to 1,288 in 1984 (a 450%
increase, table 38, fig. 10). The number of hunts also
increased from two hunts in 1978 to six hunts in 1984; the
additional hunts were previously general hunts that required
additional regulation because of increased demand.

In 1978, one registration hunt was held for mountain goat in
the Southeast Region. The number of hunts rose to 8 by 1981.
In 1984 one hunt near Skagway was discontinued because of
concerns about the size of the local goat population. The
number of permits issued increased from 175 in 1978 to 1,335
in 1984 (a 663% increase, table 39).

Summary

The complex system of game regulations, including seasons, bag
limits, drawing, registration, and Tier Il hunts, 1is an
alternative to market economics for managing supply and demand
allocation problems. Information regarding dramatic increases in
the demand for game hunting opportunities can be a persuasive
argument in the land use planning arena. It is apparent from this
analysis that the demand for hunting opportunities is increasing
significantly throughout the state and quite rapidly in regions
with relatively high human populations and unique hunts. It is
also apparent that despite diminishing chances of obtaining a
permit, applicants continue to compete for hunts because no close
substitutes exist for these opportunities. Increasingly more
intensive management of Alaska game populations will be required
to accommodate a continued growth in hunter demand if it continues
at the rate which occurred between 1978 and 1984. Although the
ability of hunting regulations to control legal harvest is shown
in the tables in this analysis, further regulation and hunting
restrictions probably will be required to protect game
populations.

Data are available, but not readily accessible, to conduct more
detailed analyses of permit drawing and registration hunts.
Changes in the number of permit applicants can be analyzed on a
subregional basis (hunt or GMU, for example) that corresponds to a
particular planning area. Presentation of this type of data also
specifically addresses the fact that game allocation and regu-
lations in Alaska directly affect the apparent economic value of
hunting. As long as the hunting of game populations is allocated
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Table 37. Southeast Region Moose Drawing Hunts, 1978-84

No. of Permits Applications Estimated
Year GMU Hunts Available Received Harvest
1978 1 1 20 326 12
1979 1 1 25 514 17
1980 1 1 25 974 5
1981 1 1 25 777 10
1982 1 1 25 597 5
1983 1 1 15 699 13
1984 1 1 15 589 14

Source: Sexton 1979-85; Zimmerman, pers. comm.
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Table 38. Southeast Region Moose Registration Hunts, 1978-84

No. of Permits Estimated
Year GMU/GMS Hunts Issued Harvest
1978 5 2 234 39
1979 5 2 257 42
1980 5 2 138 16
1981 5 2 133 29
1982 5 3 328 76
1983 5 3 414 60
1984 1B,1C,1D,
and 5A,5B 6 1,288 141

Source: Sexton 1979-85; Zimmerman, pers. comm.
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Table 39. Southeast Region Mountain Goat Registration Hunts, 1978-84

No. of Permits Estimated
Year GMU/GMS Hunts Issued Harvest
1978 4 1 175 32
1979 4 1 253 59
1980 1A-D,4,5A-B 7 1,466 244
1981 1A-D,4,5A-B 8 1,459 270
1982 1A-D,4,5A-B 8 1,426 254
1983 1A-D,4,5A-B 8 1,433 255
1984 1A-D,4,5A-B 7 1,335 205

Source: Sexton 1979-85; ADF&G 1980,1981b.
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Table 40. Southeast Region Deer Registration Hunts, 1984

No. of Permits Estimated
Year GMU Hunts Issued Harvest
1984 4* 1 64 11

Source: Sexton 1985.

* Extended hunting season.
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to local residents on an easily accessible and relatively low-cost
basis, it is contradictory to use expenditure surveys to debate
competing and/or exclusive land use planning decisions. Detailed
analysis of the allocation and permit system may lead to improved
and more appropriate ways of evaluating the demand for game
resources than solely through conventional economic methods.
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ITI. STATEWIDE DALL SHEEP HUNTER ECONOMIC SURVEY- PRELIMINARY RESULTS

A.

Introduction

Approximately 2,600 people hunt Dall sheep each year in Alaska,
harvesting about 1,100 sheep in the 40-day season (August 10 to
September 20). Approximately 80% of the hunters are residents and
20% are nonresidents (ADF&G 1984).

Sheep hunters in Alaska have a variety of hunting opportunities
from which to choose. Hunters may choose from eight different
mountain ranges in the state, each having its own unique
characteristics of terrain, weather, and accessibility (map 1).
Dall sheep population characteristics also vary within each of
these mountain ranges, which further accentuates the options
available to hunters. However, sheep hunters do not have
unlimited opportunities in Alaska. Restrictions include bag
limits, minimum horn lengths, and area-specific transportation
restrictions. Nonresidents are also required to purchase a Dall
sheep tag and hire a guide unless they are hunting with an Alaska
resident who is within the second degree of kindred.

Alaska is undergoing rapid changes in major land ownership as well
as in decisions regarding the alternative uses of land. Economic
valuation is a procedure that is increasingly being used by land
and natural resources managers to estimate the costs and benefits
of different land uses. To ensure that the value of areas used
for wildlife are also adequately considered among the alternative
uses, the economic value of wildlife habitat needs to be
determined. In response to this need, in February 1984 the ADF&G,
Division of Game, sent mail questionnaires to people who hunted
Dall sheep during 1983. The purpose of the survey was to
determine the economic values of Dall sheep hunting in Alaska.
Such values express the economic role of sheep hunting and, by
inference, sheep habitat to Alaska's economy and its Sheep
hunters. Land managers at state and local levels can use these
economic figures to more fully evaluate the economic criteria of
proposed alternative uses of Dall sheep habitat. Examples of
development proposals for Dall sheep habitat include grazing of
domestic livestock, mining, and human settlement, all of which can
be incompatible with wild sheep.

Methodology

The economic aspect of Dall sheep hunting was estimated using a
questionnaire prepared by department sheep biologists and economic
and social research experts from the University of Alaska. The
questionnaire was mailed in February 1984 to all resident and
nonresident hunters who legally hunted Dall sheep in Alaska during
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1983 (2,121 residents and 396 nonresidents for a total of 2,517
hunters). After approximately two weeks, a reminder postcard was
sent to all hunters who had not returned surveys. Approximately
one month after the first survey was mailed, a second survey was
sent to nonrespondents.

Eighty~nine percent of the hunters completed and returned their
questionnaires. The nonresident return rate was 91%, while the
resident return rate was 85%. Table 1 shows the information on
survey mailings and responses. The high response rate increases
the accuracy of survey results and is possibly indicative of sheep
hunters' strong interest in sheep hunting. But because not all
hunters responded to the questionnaire or answered every question,
values found in the tables presented are values of respondents
only and not the entire population of 1983 hunters. Some of the
results have been estimated for the total population of 1983
hunters (respondents and nonrespondents); these figures are
indicated as such. These estimates assume that the nonrespondents
behaved as the survey respondents and do not take into
consideration any response bias; the relatively high survey
response rate and the tendency for economic methods to
underestimate values makes this approach reasonable.

High response rates in mail surveys tend to reduce nonresponse
bias and increase the precision of results (Filion 1978).
Therefore, a number of techniques were used to encourage hunter
response. Contact was made with hunters through newspaper
articles prior to the survey mailing. The questionnaire was also
pretested by the Alaska Chapter of the Foundation for North
American Wild Sheep, who offered improvements in the wording of
questions. Length and appearance of the questionnaire were also
considered important. The final questionnaire contained 18 (for
residents) or 20 (for nonresidents) questions in four
double-spaced pages (attachments 1 and 2). A cover letter signed
by the Director of the Division of Game explained the purpose of
the survey and was printed inside the cover page. Illustrations
and colored ink were used to enhance the visual impact of the
questionnaire. Questionnaires were mailed with first-class
postage to ensure the return of nondeliverable questionnaires; a
return postage-paid envelope was included with each questionnaire.

Gross expenditures, travel cost, and contingent valuation were
three techniques used in the survey to determine economic aspects
of Dall sheep hunting. These three are the most extensively used
and developed nonmarket economic evaluation methods. More than
one method was used to enable the value of Dall sheep hunting to
be comparable to the values of alternative uses obtained through
several methods. Hunters were asked questions about their hunt,
their expenditures, and the value of the hunt (and future hunts)
to them in economic terms. The nonresident hunters who came to
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Table 1. Responses to Statewide Dall Sheep Hunter Economic Survey by Date of Mailing

2/20/84 3/30/84 Total
Resident Nonresident Resident Nonresident Resident Nonresident

Number mailed 2,121 396 706 157 --- ---
Undeliverable 86 6 0 0 86 6
Cumulative number

of responses 1,052 182 1,756 307 1,806 354
Total usable

surveys* --- --- 1,728 35

--- means no data were available.

* Not all questions, however, were necessarily answered or usable.
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Alaska for reasons besides sheep hunting were also asked what
fraction of their expenditures could be attributed to the sheep
hunt. Their total expenditures could then be multiplied by this
fraction to reflect only the cost of their sheep hunt. All
hunters were assured their responses would be kept anonymous.

The gross expenditure technique summarizes the amount of money
spent on the hunt. Expenditure data are useful in estimating
monetary costs to the user. They can also provide information on
the effects of a particular activity on local, regional, or state
economies. This latter wuse 1is the most appropriate and
significant for 1land wuse planning and management. Hunter
expenditure information, however, does not estimate net benefits.
Gross expenditures do not equal economic value. Expenditure data
underestimates value because it is assumed that people will buy a
good or service if the benefits exceed the costs. Equating
expenditures with economic value 1is probably the most common
misapplication of survey data. Loomis et al. (1984) gives
examples of how misuse of expenditure information can be
detrimental to wildlife and habitat planning considerations.

The travel cost method was conceived of by Hostelling (1947) and
developed by Clawson (1959). Numerous revisions have improved the
technique (Stroll 1982). The travel cost is a direct method of
estimating economic value. The basic principal of the technique
is that as the distance travelled to each site increases, travel
costs increase, and the proportion of people in the associated
geographic area willing to make the trip decreases. If people
coming from different distances receive the same benefits on the
site, then the difference 1in their travel costs equals the
difference in the net benefits they receive (Bart et al. 1979).

Contingent valuation 1is an indirect method for measuring net
economic benefits. It asks users to estimate how much more their
costs could increase before they would switch to another activity
(i.e., it estimates their willingness to pay). The amount
remaining between what they actually paid and what they would be
willing to pay is the net benefit (also referred to as the
consumer's surplus). Answers to this question are typically
constrained by income. Contingent value can also be estimated by
asking how much a user would sell the activity for. Contingent
valuation questions are largely hypothetical, and users can have
difficulty predicting their own willingness to pay or sell for
nonmarket items (Dwyer et al. 1976). For more discussion of
contingent valuation, travel cost, and expenditure methodologies
and consumer's surplus, see the methodology and data discussions
in the Statewide Hunting Economic Overview section.

83



Economic Profiles

Economic and demographic profiles of the average resident and
nonresident sheep hunter are useful in understanding more about
sheep hunters. Caution should be used, however, when evaluating
these averages because no information is indicated regarding the
distribution of the data about the mean. Also, one must not
confuse the mean expenditure with the mean price of a particular
item. For example, nonresident hunters who hunted with a resident
relative paid nothing or only nominal fees for their "guide."
These negligible costs skew the average nonresident's expenditure
for guide fees to a much lower amount than the average price one
would expect to pay for a state-licensed guide.

Resident sheep hunters spent a mean of $1,567 for each sheep hunt
(table 2) on a variety of goods and services. Ninety-six percent
of this amount was spent in Alaska. Nonresident hunters spent a
mean of $9,850 in total expenditures, with almost 80% of this
spent specifically on their sheep hunt (table 2). Seventy-eight
percent of of their total expenditures went directly into Alaska's
economy . Their expenses went toward items similar to the
residents', with the addition of transportation to Alaska.
Nonresidents spent more on every item except for transportation
within Alaska; guide fees typically include some transportation
costs.

Demographic Profiles

The average resident hunter's age was most likely to be in the 30s
(41%), although ages ranged from the under-20 age group (7%) to
the 70-79 age group (0.5%). The annual household income level
that described more hunters than any other was $30-$40,000 (15%),
but $20-$30,000 (14%) and $40-$50,000 (13%) described similar
numbers of hunters. Incomes ranged from under $10,000 (8%) to
over $140,000 (3%).

The resident sheep hunter had lived in Alaska an average of 11
years, with the range being from 1 to 72 years. Most sheep
hunters were male regardless of residency and had gone sheep
hunting a mean of 3.8 times, including the 1983 hunt, and killed
1.38 sheep. Hunter success in 1983 was 33%. Interestingly, 43%
of the hunters were sheep hunting for the first time in 1983.
This affected the data for the average number of times a sheep
hunter had gone hunting, and it is possible the inexperience of
first-time hunters affected the average hunter success.
First-time hunters will be studied as a subgroup in further
analyses.
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Table 2. Mean Expenditures by Commodity for Alaska Resident and Nonresident Dall Sheep Hunters
in 1983
(n) Residents Commodity Nonresidentsa (n)
Transportation to Alaska $ 973 (333)
(1,682) $ 30 CGuide fee 4,477 (332)
(1,682) 1 Guide tip 196 (331)
(1,679) 258 Transportation in Alaska 224 (333)
(1,683) 18 License fees 570 (335)
(1,678) 14 Lodging 106 (333)
(1,678) 27 Entertainment and restaurants 137 (333)
(1,678) 5 Tourism and gifts 243 (333)
(1,678) 183 Guns and ammunition 518 (334)
(1,678) 93 Camera and film 237 (334)
(1,678) 184 Camp gear 230 (334)
(1,678) 103 Taxidermy 449 (334)
(1,678) 535 Foregone income 1,427 (341)
(1,670) 126 Miscellaneous 119 (334)
(1,678) $1,567 Average total $9,850 (331)

a Not corrected for expenditures in addition to those only for sheep hunting.

Source:

Watson 1986a.
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For nonresidents, the demographic profile of the average hunter
was somewhat different. Nonresident hunters were older, most
1ikely between 40 and 50 years old (36%). Ages ranged from under
20 (1%) to in the 70s (1%). Hunters may have come from any of the
states or from one of six other countries, but were most likely
from Texas or, if from outside the United States, from West
Germany. Annual household incomes ranged from less than $10,000
(3%) to over $140,000 (20%). Another 12% and 10% earned
$30-$40,000 and $40-$50,000, respectively.

Hunting success for nonresidents was notably higher than for
resident hunters. Seventy percent were successful in killing a
sheep even though more than 75% were hunting Dall sheep in Alaska
for the first time.

Even with the economic and demographic differences between
resident and nonresident sheep hunters, both groups displayed a
high interest in hunting sheep in the future. Nearly all (95%) of
the resident hunters planned to go sheep hunting again despite
their comparatively low success rate and the large number of
first-time hunters. Half of these said they planned to go every
year, and another 21% said they planned to go every other year.
Less than 1% said they were not planning to go sheep hunting
again.

More than half of the nonresidents (67%) plan to repeat the
experience despite the costs. Forty-four percent of these said
they planned to come one or two more times, and the remaining
planned to return more often. Ten percent of the total
nonresidents did not plan to hunt sheep in Alaska again.

Expenditure Results

Analysis of the survey responses is in the preliminary stage, but
some summary statements can be made. The results indicate that
sheep hunters who responded to the survey spent at least $5.2
million associated with their hunt in 1983 (table 3). The average
resident hunter spent $1,567 and the average nonresident $7,780
directly related to their Dall sheep hunt. Estimated expenditures
for the total population of people who hunted Dall sheep in 1983
were approximately $6.1 million. Hunters purchased hunting
licenses, camping equipment, guns and ammunition, transportation,
food, lodging, and other items.

Some hunters also took time off from work (without pay) to go
sheep hunting. This cost hunters (respondents) $1.4 million in
lost income ($1.6 million estimated for the total population of
hunters). In addition to the expenditures 1listed above,
responding nonresident hunters spent over $682,000 (average =
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Table 3. Total and average expenditures of the Sample of 1983's Dall Sheep Hunters (by Residency and Hunt Area) in Alaska

(Nonresidents' expenditures to Show Costs for Only Sheep Hunting)

Location Residents (n) Nonresidents (n) Total (n)
AK Range, east of DNP? $ 585,056 (393) $ 383,911 (49) $ 968,967 (443)
x= 1,485 7,835 2,185
AK Range, west of pNP? 162,098 (101) 381,625 (49) 543,723 (150)
x= 1,605 7,788 3,625
Brooks Range _ 437,577 (191) 652,606 (76) 1,090,183 (267)
x= 2,291 8,587 4,083
Chugach Mt Range _ 358,498 (259) 260,228 (39) 618,727 (298)
x= 1,384 6,673 2,076
Kenai Mt Range _ 90,078 (125) 38,767 (8) 129,845 (133)
x= 721 4,971 976
Talkeetna, Chulitna,
Watana Mts _ 214,020 (175) 173,250 (25) 387,270 (200)
x= 1,223 6,930 1,936
Tanana-Yukon uplands _ 59,747 (38) 19,720 (2) 79,467 (40)
x= 1,689 7,803 2,684
Wrangell Mts _ 704,442 (417) 632,042 (81) 1,336,484 (498)
x= 1,689 7,803 2,684
Unspecified area - 12,537 (7) 39,790 (3) 52,327 (10)
x= 1,791 13,263 5,233
Total $ 2,624,053 (1,707) $ 2,582,940 (332) $ 5,206,993 (2,039)
x= 1,537 7,780 2,554
Estimate tota]b $ 3,148,863 (2,121) $ 2,944,552 (396) $ 6,093,415 (2,517)

Source: Watson 1986a.
a DNP = Denali National Park

b The estimated total expenditures of 1983 Dall sheep hunters based on the expenditures of responding hunters.
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Table 4. Total and Average Increased Costs (by Area and Residency) Given by the Sample of Alaska's Dall Sheep Hunters in Response to
the Question: '"How much greater would your total 1983 costs have to have been before you would have decided not to go sheep hunting?"

Location Residents (n) Nonresidents (n) Total (n)

AK Range, east of pNP? $ 354,075 (372) $ 65,513 (50) $ 419,588 (422)
x= 952 1,310 994

AK Range, west of DNP3 _ 69,455 (91) 55,300 (47) 125,755 (138)
x= 763 1,177 904

Brooks Range _ 181,275 (176) 2,747,325 (75) 2,928,600 (251)
x= 1,030 36,631 11,668

Chugach Mt Range _ 169,392 (248) 42,300 (3%) 211,692 (282)
x= 683 1,244 751

Kenai Mt*Range - 67,013 (116) 22,500 (6) 89,513 (122)
x= 578 3,750 734

Talkeetna, Chulitna,

Watana Mts _ 95,060 (163) 30,625 (24) 125,685 (187)

x= 583 1,276 672

Tanana-Yukon uplands _ 32,487 (38) 1,250 (2) 33,737  (40)
x= 855 625 843

Wrangell Mts _ 337,530 (392) 128,888 (70) 466,418 (462)
x= 861 1,841 1,010

Unspecified area _ 9,175 (6) 4,025 (5) 13,200 (11)
x= 1,529 805 1,200

Total $ 1,315,462 (1,602) $ 3,097,726 (313) $ 4,413,188 (1,915)

x= 821 9,897 2,305

Source: Watson 1986a.

a DNP = Denali National Park



$1,943) hunting other species, visiting relatives, or vacationing.
The estimated total for all nonresident hunters is approximately
$777,480. This brought minimum estimated expenditures associated
with sheep hunting to almost $6.0 million for respondents or
approximately $6.9 million for all 1983 Dall sheep hunters.
Nonresident hunters accounted for about half of these
expenditures, even though resident hunters outnumbered them 6:1.

Approximately $5.1 million (85% of total expenditures) was spent
in Alaska. Transportation to the hunting area was the largest
expenditure made in Alaska for resident hunters, whereas guide
fees, which typically include some transportation, food, and
lodging, accounted for 58% of nonresidents' expenditures within
the state. This information indicates that Dall sheep hunting
provides a significant direct economic impact/benefit to the
Alaska economy. The indirect or multiplier effects would be even
greater. This information indicates that Dall sheep hunting
provides a significant direct economic impact/benefit to the
Alaska economy. The indirect or multiplier effects would be even
greater,

Contingent Valuation Results

The survey also asked hunters willingness-to-pay and
willingness-to-sell questions to estimate hunter net benefits.
Net benefits are the difference between willingness-to-pay or sell
and what was actually paid. For hunters who responded to the
question (n=1,915), the difference between what they actually paid
and what they were willing to pay was over $4.4 million. In
response to the willingness-to-sell question, or the amount
hunters would have to be compensated for the sale or loss of their
1983 hunting area during the following year(1984), the statewide
total value was over $3.2 billion (table 5, fig. 1). When the
foregone opportunity for sheep hunting was not limited to their
1983 hunt area but to all areas for the following year (1984),
responding hunters (n=1,648) would have to be compensated over
$4.5 billion (table 6). If sheep hunters lost forever the opport-
unity to hunt in their 1983 area (as would be the case if an
alternative land use were to preclude sheep and/or sheep hunting),
the total amount that would be required in compensation for the
responding hunters (n=1,514) would be at least $16.6 billion
(table 7). When the 1loss of all future Dall sheep hunting
opportunities is expanded to all of Alaska, the Tlowest price
required to compensate responding hunters (n=1,317) would be over
$28.4 billion. It is very important to realize that these figures
represent only values of 1983 hunters who actually responded to
the particular question in the survey and do not include survey or
question nonrespondents, people who obtained harvest report cards
but did not hunt (4,967 hunters), people who hunt Dall sheep but
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Table 5. Total ana Average Price (by Hunt Area and Residency) Given by the Sample of Alaska's 1983 Dall Sheep Hunters in Response to

the Question: '"What is the lowest price you would charge for the sale of your opportunity to hunt Dall sheep in 1984 in your 1983
hunting area?"

Location Residents (n) Nonresidents (n) Total (n)
AK Range, east of DNP® $ 2,007,647,043 (338) $ 552,688 (43) $ 2,008,199,731 (381)
x= 5,939,784 12,853 5,270,865
AK Range, west of DNP® _ 101,326,368 (90) 1,140,050 (43) 102,466,418 (133)
x= 1,125,849 26,513 770,424
Brooks Range _ 1,001,777,037 (164) 4,840,975 (67) 1,006,618,012 (231)
x= 610,836 72,253 4,357,654
Chugach Mt Range _ 9,517,009 (220) 110,200 (34) 9,627,209 (254)
x= 43,259 3,241 37,902
Kenai Mt Range _ 1,434,950 (108) 15,750 (6) 1,450,700 (114)
x= 13,287 2,625 12,725
Talkeetna, Chulitna,
Watana Mts _ 11,024,114 (151) 101,350 (23) 11,125,464 (174)
X= 73,007 4,223 63,939
Tanana-Yukon uplands - 109,700 (33) (0) 109,700 (33)
x= 3,324 3,324
Wrangell Mts _ 107,109,793 (243) 234,738 (67) 107,344,531  (310)
xX= 404,781 3,504 346,273
Unspecified area _ 59,000 (5) 6,675 (3) 65,675 (8)
= 11,800 2,225 8,209
Total $ 3,240,005,014 (1,352) $ 7,002,426 (286) $ 3,247,007,440 (1,648)
x= 2,396,453 24,484 1,970,272

Source: Watson 1986a.

a DNP = Denali National Park
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BILLIONS OF DOLLARS

Figure 1L Total dollar amounts the sample of Alaska's 1983 Dall sheep
hunters gave in response to the following questions:
What is the lowest price you'd charge for the sale of:

A....your opportunity to hunt Dall sheep in 1984 in your 1983
hunting area?

B....your opportunity in 1984 to hunt Dall sheep in any mountain
range in Alaska?

C....all of your future opportunities to hunt Dall sheep in your

D.

1983 hunting area?
...all of your future opportunities to hunt Dall sheep in Alaska?
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Table 6. Total and Average Price (by Hunt Area and Residency) Given by the Sample of Alaska's 1983 Dall Sheep Hunters in Response to
the Question: "What is the lowest price you'd charge for the sale of your opportunity in 1984 to hunt Dall sheep in any mountain range
in Alaska?" Area Listed Below Based on Respondents' 1983 Hunt Area

26

Location

Residents

(n)

Nonresidents

{n)

Total (n)

AK Range, east of onp® $ 2,015,501,635 (319) $ 165,126 (43) $ 2,015,666,761 (362)
x= 6,318,187 3,840 5,568,140

AK Range, west of oNp2 _ 100,353,992 (82) 1,197,450 (43) 101,551,442 (125)
x= 1,223,829 27,848 812,412

Brooks Range _ 100,297,825 (154) 4,799,710 (65) 105,097,535 (219)
x= 651,285 73,842 479,897

Chugach Mt Range _ 18,574,060 (206) 101,385 (32) 18,675,445 (238)
x= 90,165 3,168 78,468

Kenai Mt Range _ 104,255,530 (113) 20,200 (6) 104,275,730 (119)
X= 922,615 3,367 876,267

Talkeetna, Chulitna,

Watana Mts _ 1,110,197,067 (141) 149,101 (22) 1,110,346,168 (163)

x= 7,873,738 6,777 6,811,940

Tanana-Yukon uplands - 1,130,800 (31) (0) 1,130,800 (31)
x= 36,477 36,477

Wrangell Mts _ 1,060,929,007 (322) 248,612 (62) 1,061,177,619 (384)
= 3,294,811 4,010 2,763,483

Unspecified area _ 55,000 (&) 7,500 (3) 62,500 (7)
X= 13,750 2,500 8,929

Total $ 4,511,294,916 (1,372) $ 6,689,084 (276) $ 4,517,984,000 (1,648)

x= 3,288,116

24,236

2,741,495

Source: Watson 1986a.

a DNP = Denali National Park
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Table 7. Total and Average Price (by Hunt Area and Residency) Given by the Sample of Alaska's 1983 Dall Sheep Hunters in Response to
the Question: "What is the lowest price you'd charge for the sale of all of your future opportunities to hunt Dall sheep in your 1983
hunting area?"

Location Residents (n) Nonresidents (n) Total (n)
AK Range, east of DNP? $ 5,151,694,667 (302) $ 1,594,088 (38) $ 5,153,288,755 (340)
x= 17,058,592 41,950 15,156,732
AK Range, west of DNP? _ 9,257,808 (77) 2,332,125 (40) 11,589,933 (117)
x= 120,231 58,303 99,059
Brooks Range _ 2,117,697,800 (131) 37,086,800 (61) 2,154,784,600 (192)
x= 16,165,632 607,980 11,222,836
Chugach Mt Range _ 3,048,932,675 (201) 163,750 (26) 3,049,096,425 (227)
x= 15,168,819 6,298 13,432,143
Kenai Mt Range _ 8,914,300 (92) 20,500 (5) 8,934,800 (97)
X= 96,895 4,100 92,111
Talkeetna, Chulitna,
Watana Mts _ 517,934,083 (122) 2,726,400 (23) 520,660,483 (145)
x= 4,245,361 118,539 3,590,762
Tanana-Yukon uplands - 2,308,825 (29) (0) 2,308,825 (29)
x= 79,614 79,614
Wrangell Mts _ 5,687,198,008 (301) 2,900,088 (57) 5,690,098,096 (358)
x= 18,894,346 50,879 15,894,129
Unspecified area _ 1,044,000 (6) 14,000 (3) 1,058,000 (9)
x= 174,000 4,667 117,556
Total $ 16,544,982,166 (1,261) $ 46,837,751 (253) $ 16,591,819,917 (1,514)
xX= 13,120,525 185,129 10,958,930

Source: Watson 1986a.

a DNP = Denali National Park
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Table. 8. Total ancd Average Price (by Hunt Area and Residency) Civen by the Sample of Alaska's 1983 Dall Sheep Hunters in Response to

the Question: "What is the lowest price you'd charge for the sale of all of your future opportunities to hunt Dall sheep in Alaska?"
Location Residents (n) Nonresidents (n) Total (n)
AK Range, east of pnp? $ 9,374,220,255 (277) $ 2,640,001 (38) $ 9,376,860,256 (315)
X= 33,841,950 69,474 29,767,810
AK Range, west of DNP2 _ 20,945,833 (70) 2,477,326 (42) 23,423,159 (112)
x= 299,226 58,984 209,135
Brooks Range _ 3,135,971,525 (120) 16,575,760 (56) 3,172,547,285 (176)
x= 26,133,096 653,139 18,025,837
Chugach Mt Range _ 3,115,831,092 (170) 214,500 (25) 3,116,045,592 (195)
x= 18,328,418 8,500 15,979,721
Kenai Mt Range _ 2,017,450,290 (84) 32,800 (5) 2,017,483,090 (89)
x= 24,017,265 6,560 22,668,349
Talkeetna, Chulitna,
Watana Mts _ 2,040,708,322 (109) 3,798,000 (21) 2,044,506,322 (130)
xX= 18,722,095 18,000 15,726,972
Tanana-Yukon uplands _ 2,995,100 (25) (0) 2,995,100 (25)
x= 119,804 119,804
Wrangell Mts _ 8,655,308,542 (271) 1,068,501 (50) 8,656,377,043 (321)
xX= 31,938,408 21,370 26,966,907
Unspecified area _ 2,035,000 (5) 37,000 (3) 2,072,000 (8)
x= 407,000 12,333 259,000
Total $ 28,365,465,959 (1,131) $ 46,843,888 (240) $ 28,412,309,847 (1,371)
x= 25,079,988 195,183 20,723,785

Source: Watson 1986a.

a DNP = Denali National Park



did not intend to in 1983, or subsistence hunters. Therefore,
these contingent value figures are merely an indication of value
based on a relatively limited sample of 1983 hunters. If all
hunters or future hunters were sampled, the results would probably
be higher.

Many of the vrespondents indicated that they had difficulty
answering some or all of the contingent value questions. This was
indicated either by not answering the question or writing
"priceless" instead of a value. The frequency of this occurrence
increased from 18 to 57% with the increased hypothetical nature of
the questions (i.e., from willingness-to-pay or
willingness-to-sell hunting opportunities for one year in a
particular area to all future opportunities in all areas).
Residents and nonresidents had similar percentages of nonresponses
or priceless answers until the last question; 62% of the residents
and 33% of the nonresidents indicated that the opportunity to hunt
was priceless or gave no answer (fig. 2).

The results of the willingness-to-sell question were approximately
736 times the value of the willingness-to-pay question for
resident and nonresident respondents. This is an unusually large
difference in these questions (see the economic methods section in
this statewide hunting overview for examples of results from other
contingent value surveys). The large differences could be
attributed to the fact that the large expenditures required to
hunt Dall sheep by both residents and nonresidents make little
allowance for the ability to pay more. In economic terms, this 1s
the income constraint effect. Nonresidents, on average, had
larger incomes than residents and were therefore willing and able
to pay more to assure their hunting opportunity. Nonresidents
would have more than doubled their costs to be able to hunt (127%
increase), whereas residents would increase their costs by 53%.
Also, the greater the relative importance a particular item or
activity is to a person, the greater the discrepancy between
willingness-to-pay and sell questions (Meyer 1979). This could
account for large differences in the pay and sell questions and
the differences in the way residents and nonresidents responded to
the questions. The ratio between what nonresidents were willing
to pay and their compensation value was 1:2.5, whereas the ratio
for residents was 1:2,919, suggesting that Dall sheep hunting is a
much more important activity to residents than to nonresidents.
This is supported by the demographic information, which indicates
that most residents had hunted and killed Dall sheep a number of
times. Contingent valuation results are also affected by the
availability of substitutes. Hunting in Yukon, Canada is a
relatively perfect substitute for nonresidents but not for Alaska
residents because they are required to hire a guide in Canada.
For Alaska residents, the price of sheep bhunting would
significantly increase if they were to hunt in Canada while the
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Figure 2. Percent of sample of Alaska's 1983 Dall sheep hunters who
did not answer or answered ''riceless' in response to the following

questions:
What is the lowest price you'd charge for the sale of:

A....your opportunity to hunt Dall sheep in 1984 in your 1983
hunting area?

B....your opportunity in 1984 to hunt Dall sheep in any mountain
range in Alaska?

C....all of your future ovportunities to hunt Dall sheep in your

D.

1983 hunting area?
...all of your future opportunities to hunt Dall sheep in Alaska?
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price difference would be relatively insignificant for
nonresidents.

As discussed in the hunting statewide economic methods section in
this volume, contingent value answers are affected by implicit or
explicit property rights assumptions. In this Dall sheep survey,
residents probably believed that they should not have to pay more
but should be compensated not to hunt because hunting is a right
as a resident of Alaska (some respondents explicitly expressed
this as written comments on their questionnaires). On the other
hand, nonresidents were probably willing to pay more for a unique,
maybe once-in-a-lifetime hunting opportunity but did not feel they
had the implicit right to sell the Alaska hunting opportunity.

Travel Cost Evaluation

At this time no results of the travel cost method are available
for the Dall sheep hunter economic survey.

Summary

In the winter of 1984, a survey was sent to all people who had
legally hunted Dall sheep in Alaska in 1983. The questionnaire
contained demographic, expenditure, contingent value, and travel
cost questions. The response rate to the survey was 65%. Results
of the survey indicate that Dall sheep hunters provide a
significant level of expenditures into the state and regional
economies in the process of hunting and visiting the state, in the
case of nonresident hunters. The average resident hunter spent
$1,567 and the average nonresident spent $9,850 directly related
to their Dall sheep hunt. Nonresidents also spent on average
another $1,943 hunting other species, visiting relatives, or
vacationing. Total expenditure for all respondents was
approximately $6.0 million or an estimated $6.9 million for the
total population of 1983 Dall sheep hunters. Eighty-five percent
of these expenditures were in Alaska, which results in even larger
secondary expenditure effects.

Results of the contingent valuation questions indicate that the
responding Dall sheep hunters (n=1,915) would pay an additional
$4.4 million (an increase of 85%) rather than forfeit their 1983
hunt area opportunity. However, because changes in land use or
status would result in Dall sheep hunters being "net losers," the
most appropriate question for benefit-cost analyses related to
potential impacts on Dall sheep hunting or habitat would be the
willingness-to-sell questions. The 1lowest value hunters would
accept for the sale or loss in 1984 of their 1983 Dall sheep hunt
area was $3.2 billion. The compensation required for the loss to
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only the responding hunters for all future hunting opportunities
in the state is over $28.4 billion. Obviously, the value of Dall
sheep hunting to hunters and the state of Alaska is very large.
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STATE OF ALASKA / ===

DEPARTMENT OF FISH AND GAME £.0. 80X 32000

JUNEA U, ALASKA 99802
PHONE: (907) 4654190

DIVISION OF GAME

February 10, 1984

Dear Sheep Hunter:

Thanks for returning your sheep hunter report form to us at
the Alaska Department of Fish and Game. According to your
report, you hunted Dall sheep in Alaska in 1983, We hope
you are willing to participate in an important survey about
sheep hunting in Alaska.

This survey is designed to estimate the economic value of
Dall sheep hunting by asking how much hunters spend to hunt
sheep and how much they value this experience. With this
information we can estimate the importance of sheep hunting
to Alaska's economy.

There is a critical need for this information. As Alaska
moves ahead with programs that designate land for uses such
as agriculture, housing, industry, and recreation, it makes
sense to compare these potential land uses in terms of their
economic value to the State. At present we do not have
enough information on the value of sheep hunting to make
fair comparisons between it and other land uses. With this
information land allocation decisions may be improved by
being based on more complete information.

We are not attempting to measure all economic values of Dall
sheep., Certainly, other values exist such as the worth of
unhunted sheep, but those values are more difficult to
measure.

As you fill out the enclosed questionnaire, you will find
some questions similar to those on your hunter report form.
There are also questions about how you traveled to and from
your hunting area. The purpose of these questions is to
apply a travel-cost analysis technique used in resource
economics, We then ask how much you spent on your 1983
sheep hunt and what, in general, you purchased. The answers
to these questions will help show sheep hunting's value to
the State's economy. To determine the value of sheep
hunting to you, the hunter, we then ask questions that place
you in imaginary situations of being able to buy and sell
sheep hunting opportunities. These Qquestions are very
important, and we hope you will enjoy answering them.

Please take this opportunity to provide information that
will help assure adequate evaluation of Dall sheep hunting

in Alaska. Please complete this questionnaire today and
return it in the postage-paid envelope provided for your
convenience. Your answers will be kept confidential and

anonymous and released only as part of total figures in a
comprehensive report.

Should you have any guestions about this questionnaire or
its use, please telephone Wayne Heimer or Sarah Watson at
(907) 456-5156,

Thank you.

Sincerely,

r'd '
W. Lewis Pamplin, Jr.
Director
Division of Game ]
(907) 465-4190 00



This questionnaire is being sent to those who hunted Dall sheep in Alaska in
1982. Your answers to this questionnaire are very important. They will help
define an economic value for Dall sheep hunting which will be used to help plan
for the future availability of Dall sheep hunting opportunities in Alaska.

Directions:

Most questions require a simple check mark (V) to answer. Please write your
answers clearly in dark pen or pencil. Your answers will be kept anonymous and
confidential, released only as part of total figures in a comprehensive report.

Please answer this questionnaire and return it today in the postage-paid
envelope provided for your convenience. We appreciate your help.

First, we would like to know a little about you as a Dall sheep hunter.

1. Please list all the years you have gone sheep hunting in Alaska:
1983,

2a. How many times have you killed a Dall sheep in Alaska including your 1983
hunt? times

2b. Did you kill a Dall sheep in Alaska in 19832 yes no

3a. Do you plan to hunt Dall sheep in Alaska in the future?
yes no don't know

3b. If yes, about how often in your life do you expect to go? (Check (v¥) one.)

one or twice more in my life
once every 5 years of my life
‘once every 3-4 years of my life
every other year

every year
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Resident Dall Sheep Hunter Questionnaire-1983 2

Now we would like to kdoﬁ;g little about your 1983 Dall sheep hunt.

4. Where was your hunting area? Please check (¥) the mountain range
location(s) where you hunted Dall sheep in 1983. The map of Alaska may help
you,

Alaska Range, east of Denali National Park

Alaska Range, west of Denali National Park

Brooks Range

Chugach Mountains

____Kenai Mountains
Talkeetna, Chulitna, Watana Mountains

|
.,./o i Tanana Hills-White Mountains
& D e W 11 Mountai
@Mf @E§%>;i; range ountains
K N

Nenas L -1
Mrs .

|

f
5. What type(s) of transportation did you use to get to and from your hunting
area (before you started walking)?

commercial airplane off-road vehicle

single engine/"bush" plane snow machine

horse highway vehicle
other

(please specify)
6. About how long did you spend traveling round-trip to your hunting area (not

including walking time)? days traveling

7a. If you coulén't have gone to the moutain range where you hunted in 1983,
would you have gone sheep hunting? yes no don't know

7b. If yes, where would you have gone?

(Pick one from the list in Question 4.)
8. At the time of your Dall sheep hunt, were you
self-employed

employed by someone else (please check (¥) one to answer)
unemployed

9a. If you were employed or self-employed, did you take time off from your work
to go sheep hunting? yes no

9b. If yes, how many days? days

9c. Were any of those days off from work covered by paid vacation?
yes no

9d. If yes, how many days? days
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Resident Dall Sheep Hunter Questiornaire-1983 3

10. About how much more could you have earned not including paid vacation had
you not gone sheep hunting? : $ .00

11. How much did your Dall sheep hunt cost? We are interested in how much you
spent and how you spent your morey on your 1983 Dall sheep hunt in Alaska. Your
answers to these questions will help us evaluate what Dall sheep hunting is
worth and, specificaliy, its worth to Alaska‘’s economy.

Please estimate your total expenses for the following categories. The cost
of your guide's services, if any, may have included some of the other
services as a "package hunt." Please account for as many separate costs as
possible.

A. Guide fee: $ .00
Tips and konuses: $ .00
B. Additional expenses to your sheep hunt: .
License and tag fees: $ .00
Transportation to and from your

sheep hunting area: S .00
Lodging: $ .00
Restaurants and entertainment: $ .00
Tourism and gifts: $ .00

C. You may have bought equipment and services from businesses outside of

Alaska. Please estimate your expenses to businesses in and cutside of
Alaska in the space given below. This will help us evaluate sheep
hunting's effect on the economy. Please include only your 1983

expenditures.

Paid to businesses Paid to businesses
outside of Alaska inside of Alaska

$ .Co Guns, ammunition, scope $ .00
$ .00 Binoculars, camera, film $ .00
$ .00 Camping equiment and supplies $ .00
$ .00 Taxidermy and butchering $ .00

Please list any other expenses:

S .00 $ .00
$ .00 S .00
S .00 S .00
$ .00 S .00

Total cost (A + B + C) = $ .00 (This is optional. We will add
this for you if you would like.)
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Resident Dall Sheep Hunter Questionnaire-1983 4

As long as we are talking about costs, we would like to ask you some "what if"
questions. These guestions involve entirely imaginary situations; they are the
best way we know to determine the economic value of sheep hunting to YQOU, the
hunter. The questions may seem long, but we think you'll find them an enjoyable
challenge. Please give us your best estimate.

12. "What if" all of your 1983 sheep hunting costs were greater than your
estimate in Question 11? Assume your hunt was exactly the same, but costs were
higher. (We have no intention of increasing license or tag fees. This is an
entirely imaginary situation to help determine the economic value of sheep
hunting.) HOW MUCH GREATER (over and above what you paid in Question 11) WOULD
YOUR TOTAL 1983 COSTS HAVE TC HAVE BEEN BEFORE YOQOU WOULD HAVE DECIDEC NOT TO GO
SHEEP HUNTING? -

$ 0.CC $ 751.00-1,000.CC
$ 1.00- 50.00 $1,001.00-1,500.00
$ 51.00-100.00 $1,501.00-2,000.00
€101.00-250.00 $2,001.00-3,000.00
$251.00-500.00 $3,061.00~5,000.00
$501.00-750.00 more than $5,000.00 $ .00

(Please specify)

1]

Here is another "what if" situation:

13a. "what if" you could sell your 1984 opportunity to hunt Dall sheep in your
hunting area (where ycu hunted in 1983)? (This is not possible to do. This is
just an imaginary situation to help determine economic value.) We want to know
what price you'd charge. If you were given this amount of money, you'd sell!
And if you sold your hunting opportunity, you could not hunt Dall sheep in 1984
in your hunting area. WHAT IS THE LOWEST PRICE YOU'D CHARGE FOR THE SALE OF
YOUR OPPORTUNITY TO HUNT DALL SHEEP IN 1984 EE YOUR 1983 HUNTING AREA?

$ 0.00 $ 751.00-1,000.00
$ 1.00- 50.00 $1,001.00-1,500.00
$ 51.00-100.00 $1,501.00-2,000.00
$101.00-250.00 $2,001.00~3,000.00
$251.00-500.00 $3,001.00-5,000.00
$501.00-750.00 more than $5,000.00 $ .00
(Please specify)
(Note: we have no intention of increasing license or tay fees based on your
answer.)

i
RRN

13b. We'd like to slightly change the question. WHAT IS THE LOWEST PRICE
YOU'D CHARGE FOR THE SALE OF YOUR OPPORTUNITY IN 1984 TO HUNT DALL SHEEP IN ANY
MOUNTAIN RANGE IN ALASKA? $ .00
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Resident Dall Sheep Hunter Questionnaire-1983 5

Here is the last "what if" situation:

l4a. "what if" you could sell all of your future opportunities to hunt Dall
sheep in your 1983 hunting area? We want to know what price you'd charge. If
you were given this amount of money, you'd sell! &And if you sold your hunting
oppertunities, you could not hunt Dall sheep in your hunting area in the future.
WHAT IS THE LOWEST PRICE YOU'D CHARGE FOR THE SALE OF ALL OF YOUR FUTURE
OPPORTUNITIES TC HUNT DALIL SHEEP IN YOUR 1963 HUNTING AREA?

$ 0.00 $ 751.00-1,000.00
$ 1.00~ 50.00 $1,001.00-1,500.00
¢ 51.00-100.00 $1,501.00-2,000.00
$101.00-250.00 $2,001.00-3,000.00
$251,00-500.00 $3,001.00-5,C00.00
$501.00-750.00 more than $5,000.00 $ .00
(Please specify)
(Note: we have no intention of increasing license or tag fees based on your
answer.) -

T

SRRRR

14b. Again, we'd like to slightly change the question. WHAT IS THE LOWEST
PRICE YOU'D CHARGE FOR THE SALE OF ALL OF YOUR FUTURE OPPCRTUNITIES TO HUNT DALL
SHEEP IN ALASKA? $ .00

Finally, we would like to know a little about you. As with all answers in this
questionnaire, your responses will be kept anonymous.

15. How many years have you been a resident of Alaska? vears

16. Where do you live? (City, town, or village)

17. Which group below best describes your age?

under 20 50-59
20-29 60-69
30-39 70-79
40-49 80 and over

|

18. Which of the following categories best describes your household income,
before taxes, in 1983? Please check one.

under $10,000 $50,000 - 59,999 $100,000 ~ 109,99°%
$10,000 - 19,999 $60,000 - 69,999 $110,000 - 119,999
$206,000 - 29,999 $70,000 - 79,999 $120,000 - 129,999

" $30,000 - 39,999
$40,000 - 49,999

$80,000 - 89,999
$90,000 - 106,999

$130,000 - 139,999
$140,000 and higher

L

Thank you very much for your help. If there is anything you would like to

comment on or suggecst, please let us know on the back of this page.

PLEASE RETURN THIS QUESTIONNAIRE IN THE POSTAGE-PAID ENVELOPE PROVIDED. THANK YOU!
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STATE OF ALASHA / ===

DEPARTMENT OF FISH AND GAME PO. 80X 3.2000

JUNEA U, ALASKA 99802
PHONE. (907) 4654190

DIVISION OF GAME

February 10, 1984

Dear Sheep Hunter:

Thanks for returning your sheep hunter report form to us at
the Alaska Department of Fish and Game. According to your
report, you hunted Dall sheep in Alaska in 1983. We hope
you are willing to participate in an important survey about
sheep hunting in Alaska.

This survey is designed to estimate the economic value of
Dall sheep hunting by asking how much hunters spend to hunt
sheep and how much they value this experience, With this
information we can estimate the importance of sheep hunting
to Alaska's economy.

There is a critical need for this information. As Alaska
moves ahead with programs that designate land for uses such
as agriculture, housing, industry, and recreation, it makes
sense to compare these potential land uses in terms of their
economic value to the State. At present we do not have
enough information on the value of sheep hunting to make
fair comparisons between it and other land uses. With this
information land allocation decisions may be improved by
being based on more complete information.

We are not attempting to measure all economic values of Dall
sheep. Certainly, other values exist such as the worth of
unhunted sheep, but those values are more difficult to
measure.

As you fill out the enclosed questionnaire, you will find
some questions similar to those on your hunter report form.
There are also questions about how you traveled to and from
your hunting area. The purpose of these questions is to
apply a travel-cost analysis technique used in resource
economics. We then ask how much you spent on your 1983
sheep hunt and what, in general, you purchased. The answers
to these questions will help show sheep hunting's value to
the State's economy. To determine the value of sheep
hunting to you, the huriter, we then ask questions that place
you in imaginary situations of being able to buy and sell
sheer hunting opportunities. These questions are very
important, and we hope you will enjoy answering them.

' Please take this opportunity to provide information that
will help assure adequate evaluation of Dall sheep hunting

in Alaska. ©Please complete this questionnaire todav and
return it in the postage-paid envelope provided for your
convenience, Your answers will be kept confidential and

anonymous and released only as part of total figures in a
comprehensive report.

Should you have any questions about this questionnaire or
its use, please telephone Wayne Heimer or Sarah Watson at
(907) 456-5156.

Thank you.
Sincerely,

rd '
AL Lo, /4237441—-1f(.
W. Lewis Pamplin, Jr.
Director

Division of Game
(907) 465-4190
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This guestionnaire is being sent to those who hunted Dall sheep in Alaska in
1983. Your answers tc this questionnaire are very important. They will help
define an economic value for Dall sheep hunting which will be used to help plan
for the future availability of LCall sheep hunting opportunities in Alaska.

Directions:
Most questions require a simple check mark (¥) to answer. Please write your
answers clearly in dark pen or pencil. Your anwswers will be kept anonymous and

confidential, released only as part of total figures in a comprehensive report.

Please answer this questionnaire and return it today in the postage-paid
envelope provided for your convenience. We appreciate your help.

First, we would like to know a little about you as a Dall sheep hunter.

1. Please list all the years you have gone sheep huntinug in Alaska:
1983,

2a. How many times have you killed a Dall sheep in Alaska including your 1983
hunt? times

2b. Did you kill a Dall sheep in Alaska in 19837 yes no

3a. Do you plan to hunt Dall sheep in Alaska in the future?
yes no don't know

3b. If yes, about how often in your life do you expect to go? (Check (¥) one.)

once or twice more in my life
once every 5 years of my life

" “once every 3-4 years of my life
every other year
every year

109



Nonresident Dall Sheep Hunter Questionnaire-1983 2

Now we would like to know a -little about your 1983 Dall sheep hunt.

4a. Why did you visit Alaska in 19837 Rank the reasons which apply to you,
letting #1 be the most important reason for visiting Alaska.

visit relatives
tourism/vacation
hunt Dall sheer only
hunt big game

other

(please specify)

4b. If you came to Alaska in 1983 to hunt big game, rank in order of
preference the species you hunted. Let #1 be the species you most wanted to
hunt.

black bear moose

brown bear (grizzly) mountain goat

caribou nuskoxen

Dall sheep wolf

deer wolverine

elk
5. Would you have made your 1983 trip to Alaska if you cculdn't have hunted
Dall sheep? ____yes no don't know

6a. What type(s) of transportation did you use to travel round-trip to Alaska?

commercial airline
highway vehicle
boat

other

(please specify)

6b. Abocut how long did you spend traveling round-trip to Alaska?
days traveling

7a. Once in Alaska, what type(s) of transportation did you use to get to and
from your sheep hunting area (before you started walking)?

commercial airline off~-road vehicle

single engine/"bush" plane snow machine

horse highway vehicle
other

(please specify)

7b. Once in Alaska, how long did you spend traveling round-trip to your
sheep hunting area (not including walking time)? days traveling
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Ncnresident Dall Sheepr Hunter Questionnaire-1983 3

8. Where was your hunting area® Please check (Y) the mountain range
location(s) where you hunted Dall sheep in 1983. The map of Alaska may help
ycu. ’

Alaska Range, east of Denali National Park

Alaska Range, west of Derali National Park

Brcoks Range

Chugach Mountains

Kenai Mountains

aoewa%%\ Talkeetna, Chulitna, Watana Mountains
Tanana Hills-White Mountains

Wrangell Mcuntains

9a. If you couldn't have gone to the mountain range where you hunted in 1983,
would you have gone sheep hunting? yes no don't know

9b. If yes, where would you have gone?

(Pick one from the list in Question 8.)

10. At the time of your Dall sheep hunt, were you

self-employed

employed by someone else (please check (¥) one to answer)
unemployed

lla. 1If you were employed or self-employed, did you take time off from your
work to go sheep hunting? yes no

11b. If yes, how many days? days

llc. Were any of those days off from work covered by paid vacation?
yes no

11d. 1If yes, how many days? days

12. About how much more could you have earned not including paid vacation had
you not gone sheep hunting?
$ .00
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Nonresident Dall Sheep Hunter Quectionnaire-1°283 4

13. How much did your Dall sheep hunt cost? We are interested in how much you
spent and how you spent your morey on your 1983 Dall sheep hunt in Alaska. Your
answers to these questions will help us evaluate what Dall sheep hunting is
worth and, specifically, its worth to Alaska's economy.

Please estimate your total expenses for the following categories. The cost
of vour guide's services may have included some of the other services as a

"package hunt.” Please account for as many separate costs as possible.
A. Transportation to and from Alaska: S .00
Guide fee: S .00
Tips ané hornuses: ) .00
B. Additional expenses to yocur sheep hunt:
License and tag fees: $ .00
Transportation within Alaska to and
~—*%  from your sheep hunting area: S .00
Lodging: $ .00
Restaurants and entertainment: S .00
) Tourism and gifts: S .00
oo, /
\\ | /‘. :
ffﬁ, (f C. You presumably bought equipment and services from businesses outside

i of Alaska. Pleasc estimate your expenses to businesses in and outside
cf Alaska in the space given below. This will help us evaluate sheep
hunting's effect on the economy. Please include only your 1983

expenditures.

Paid to businesses Paid to businesses

outside of Alaska inside of Alaska

S .00 Guns, ammunition, scope $ .00

S .00 Binoculars, camera, £ilm S .00

$ .00 Camping equiment and supplies §$ .00

$ .00 Taxidermy and butchering $ .00

Please list any other expenses:

$ .CO $ .00

$ .00 S .00

$ .GC S .00

$ .00 S .00
Total cost (A + B + C) = § .00 (This is optional. We will add

this for you if you would like.)
14. If you came to Alaska for reasons other than to hunt Dall sheep, what
fraction of your expenses can ycu attribute to your Dall sheep hunt? Circle

one.

i/8 1/4 3/8 1/2 5/8 3/4 7/8
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Nonresident Dall Sheep Hunter Questionnaire~1983 5

As long as we are talking about costs, we would like tc ask you some "what if"
questions. These questions invclve entirely imaginary situations; they are the
best way we know to determine the economic value of sheep hunting to ycu, the
hunter. The questions may seem long, but we think you'll find them an enjoyable
challenge. . Please give us your best estimate.

15. "what if" all of your 1983 sheep hunting costs were greater than your
estimate in Quegzzbn 13?2 Assume your hunt was exactly the same, but costs were
higher. (We have no intention of increasing license or tag feecs. This is an
entirely imaginary situatior to help determine the eccnomic value of sheep
hunting.) HOW MUCH GREATER (over and above what you peid in Question 12) WOULD
YOUR TOTAL 1983 CCOSTS HAVE TO HAVE BEEN BEFORE YOU WOULD HAVE DECIDED NOT TO GO
SHEEP HUNTING? -

$ 0.00 $ 751.00 - 1,000.00
$ 1.00 - 50.00 $1,001.00 - 1,500.00

$ 51.00 - 100.00 $1,501.00 - 2,000.00
$101.00 - 250.00 2,001.00 - 3,000.00
$251.00 - 500.00 $3,001.00 - 5,000.00
$501.00 - 750.00 more than $5,000.00 $ .00

(Please specify)

Here is another "“what if" situation:

l16a. "What if" you could sell your 1984 opportunity to hunt Dall sheep in your
hunting area (where you hunted in 1983)2? (This is not possible to do. This is
just an imaginary situation to help determine economic value.) We want to know
what price you'd charge. 1If you were given this amount of money, you'd sell!
And if you sold your hunting opportunity, you could not hunt Dall sheep in 1984
in your hunting area. WHAT IS THE LOWEST PRICE YOU'D CHARGE FOR THE SALE OF
YOUR OPPCRTUNITY TO HUNT DALL SHEEP IN 1984 EE YOUR 1983 HUNTING AREA?

$ 0.00 $ 751.00 - 1,0006.00
$ 1.00 - 50.00 $1,001.00 - 1,500.00
$ 51.00 - 100.00" $1,501.00 -~ 2,000.00
$101.00 - 250.00 $2,001.00 - 3,000.00
$251.00 - 500.00 $3,001.00 - 5,000.00
$501.00 - 750.00 more than $5,000.00 $ .00

(Please specify)
(Note: we have no intention of increasing license or tag fees based on your
answers.)

16b. We'd like to slightly change the question. WHAT IS THE LOWEST PRICE
YOU'D CHARGE FOR THE SALE OF YOUR OPPCRTUMITY IN 1984 TO HUNT DALL SHEEP IN ANY

MOUNTAIN RANGE IN ALASKA? $ .00
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Nonresident Dall Sheep Hunter Questionnaire-1983 6

Here is the last "what if" situation:

17a. "What if" you could sell ALL of your future cpportunities to hunt Dall
sheep in your 1983 hunting area? We want to know what price you'd charge. If
you were given this amount of money, you'd sell! And if you sold your hunting
opportunities, you could not hunt Dall sheep in your hunting area inr the future.
WHAT IS THE LOWEST PRICE YOU'D CHARGE FOR THE SALE OF ALL OF YCUR FUTURE
OPPORTUNITIES TO HUNT DALL SHEEP IN YOUR 1983 HUNTING AREA? '

S 0.00 $ 751.00 - 1,000.00
$ 1.00 - 50.00 $1,001.00 - 1,500.00
$ 51.00 - 100.00 $1,501.00 - 2,000.00
$101.00 -~ 250.00 $2,001.00 - 3,000.00
$251.00 - 500.00 $3,001.00 - 5,000.00
£501.00 - 780.00 more than $5,000.00 § .00
(Please specify)
(Note: we have no intention of increasing license or tad fees based on your
answers.)

T
[T

17b. Again, we'd like to slightly change the questicn. WHAT IS THE LOWEST
PRICE YOU'D CHARGE FOR THE SALE OF ALL OF YOUR FUTURE OPPORTUNITIES TO HUNT DALL
SHEEP IN ALASKA? $ .00

Finally we would like to know a little about you. As with all answers in this
questionnaire, your responses will be kept anonymous.

18. Where do you live?

City State

19. Which group below best describes your age?

under 20 5G6-59
20-29 60-69
30-39 70-79
40-49 80 and over

20. Which of the following categories best describes your household income,
before taxes, in 1983? Please check one.

under $10,000 $50,000 - 59,999 $100,000 - 109,999
$10,000 - 19,999 $60,000 - 69,999 $110,000 - 119,999
$20,000 - 29,999 $70,000 - 79,999 $120,000 ~ 129,999
$30,000 - 39,999 $80,000 - 89,999 $130,000 - 139,999
$40,000 - 49,999 $90,000 - 99,999 $140,000 and higher

Thank you very much for your help. Are there any further comments you'd like to
make? Please put them on a separate sheet and mail them to us in the envelope
provided.

PLEASE RETURN THIS QUESTIONNAIRE IN THE PCSTAGE~PAID ENVELOPE PROVIDED. THANK YOU!
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Iv.

HUNTING IN THE SOUTHWEST REGION

A.

Introduction

This section presents information on the economic value of hunting
in Southwest Alaska. However, very few data are available for
assessing the value of hunting activities 1in the region.
Therefore, this analysis is limited in scope and principally
provides some background information that would facilitate future
economic analyses. General information on hunting in the region
is supplemented by the presentation of existing data (season
lengths and hunter numbers) that reflect changes in the demand for
the opportunity to hunt wildlife. Although these changes cannot
be directly translated into dollar values, they are nevertheless
important indicators of increasing demand and the consequent
scarcity of hunting opportunities, which in turn imply increasing
economic value. This section also presents the results of the few
economic surveys that have been completed in the region.
Background and hunter survey information are organized by species.
Following that, the results of a survey of professional game
guides who operate in the Kodiak and Aleutian islands areas are
given.

An assessment of the economic value of wildlife in Alaska is
especially difficult because the allocation of hunting
opportunities does not occur through the market economy.
Therefore, in order to maintain wildlife populations at
sustainable yield levels, a complex system of hunting regulations
has developed that controls hunting effort by such means as bag
limits, season lengths, and drawing and registration permits.
This allocation process is an extremely important consideration
when assessing the economic value of wildlife resources and
hunting activities in the state because it restricts their
potential and measurable economic "value." 1If, for example, the
opportunity to hunt brown bear on Kodiak Island were auctioned off
by a broker in London, England, rather than being allocated
primarily to Alaska residents, both the apparent and measurable
value of the resource would undoubtedly be greatly increased.

Although the allocation system clearly limits the measurable value
and income-generating potential of hunting activities, one type of
analysis of the system nevertheless provides a surrogate for an
economic demand analysis. This type of analysis was done for some
species in the Southwest Region by means of a category referred to
as "season days," which reflects the reduction in hunting-season
lengths necessary to maintain wildlife populations in the face of
increasing demand for hunting opportunities. An analysis of
drawing and registration permit hunts in the Southwest Region also
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uses existing data to evaluate the changes in demand for hunting
opportunities and may be found in the Statewide Overview section
of this volume.

Data Limitations

As discussed above, a thorough economic analysis of hunting in the
Southwest Region is not possible because of a severe shortage of
information. The same general data limitations described in the
Statewide Overview section pertain to economic information for the
Southwest Region. A few of them warrant repeating. Data have not
been collected consistently over the years. Collection methods
have varied, as has the kind of information collected and the ways
it has been sorted and filed. In particular, economic information
has only recently become available as a result of surveys
specitically designed to ascertain the economic impacts of various
aspects of hunting. However, because of the department's relative
unfamiliarity with economic assessment methodology, changes in
staffing, and budget constraints, few surveys have been conducted.
Among the surveys that have been conducted, methods have not
always been consistently or accurately applied, and some of the
resulting data are therefore not fully usable.

Information on bear hunting is of 1limited usefulness to an
economic analysis because only information on successful hunters
is collected. There is no count of unsuccessful bear hunters by
management area in the data files. From a biological management
stanapoint, information on unsuccessful hunters is not as critical
as information on total harvest numbers by successful hunters.
For economic demand analyses, however, unsuccessful hunters are
significant because they place a value on the hunting opportunity
and make expenditures in order to hunt. Bear hunting provides
substantial income to the Southwest Region's economy, and it would
therefore be extremely pertinent to routinely collect information
on both successful and unsuccessful hunters.

Information on means of hunter transport can be quite useful for
economic analyses because transportation costs are one way that
hunting activities affect regional and local economies. However,
not all hunters furnish that information on permit or harvest
report forms, and much more baseline information from expenditure
surveys is necessary before transportation information can be used
to assess regional economic impacts. Transport means also depend
a gredt deal on the characteristics of the particular area hunted,
its proximity to the road system, and its type of terrain. For
instance, ORVs are popular in areas of level terrain near road
systenis, whereas aircraft are employed in rugged, more remote
locations. Therefore, caution must be exercised 1in analyzing
transport data for regions as a whole. (See the Statewide
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Overview section for a more detailed discussion regarding economic
methods and data limitations.)

Hunting Background

1.

Regional overview. The five big game animals of most

importance in terms of human use in the Southwest Region are
brown bear, Sitka black-tailed deer, caribou, elk, and moose.
Deer and elk are not indigenous but were introduced to the
region through <transplants on Kodiak, Afognak, and
surrounding ijslands in the 1920's and 1930's (Burris and
McKnight 1973). The moose population in the southern part of
the region began increasing at the turn of the century until
it peaked in the 1960's. It has declined a third to one half
since (ADF&G 1985).

Map 1 shows the game management units for which harvest
information is collect in the Southwest Region.

Whereas, a large majority of deer, elk, moose, and caribou
hunters are residents, most brown bear hunters (65-70%) are
nonresidents (see tables and narratives following). Bears
are hunted primarily for trophies, although some local users
do hunt them for meat. Nonresident bear hunters are required
to hire professional guides unless they hunt with next of kin
who are residents. Nonresidents may hunt other species
without a guide, but it is also common for them to use guides
for other big game in combination with their fall bear hunts.

Information on harvest and hunter numbers for each species
was drawn from the Human Use narratives in Volume 2 of the
Alaska Habitat Management Guide for the Southwest Region and
from an examination of permit hunt data. Because permit data
often include the number of applicants for specific hunts,
they give an indication of the demand for a resource. (For
more complete background information on wildlife and hunting
in the Southwest Region, see volumes 1 and 2 of the Alaska
Habitat Management Guide for the Southwest Region.)

Lack of data makes it difficult to specifically identify the
contribution of hunting to the regional economy; however,
some dgeneralizations carn be made. Hunting is important to
local residents. Game use varies in the subregions because
of the great natural diversity within the region. Caribou
and moose are the most 1important big game personal use
species on the mainland and in the northern part of the
region. Deer are the principal species hunted on Kodiak
Island.
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Two recent surveys of hunting in the region indicate that
guided hunting 1in general and brown bear hunting in
particular contribute significantly to the economy of the
region and state. The surveys sampled spring brown bear
hunters on the Alaska Peninsula in 1984 and queried Southwest
Region hunting guides in 1983. Results and discussions of
the surveys can be found in the following sections on brown
bear and guided hunts.

Season_days. In some cases, hunting seasons are designated
for a whole game management unit (GMU); in others they are
designated for game management subunits. Subunits are
smaller management units that were developed as a means of
making management regulations, such as season lengths and bag
limits, more flexible within large and biologically varied
CMUs. Over the years, some GMU's have been divided into
subunits and, whereas regulations previously applied to a GMU
as a whole, they will now vary among the subunits. Thus, in
effect, several management units have been created out of
one. This development causes problems in comparing hunter
use and harvest figures over time.

In order to compare season lengths as an indication of hunter
demand and resource availability, or supply, for this
analysis, a category was created called "season days." These
"season days" were determined by totalling up season lengths
for the smallest management areas for which seasons were
designated. To maintain ccnsistency in the "season days"
category in those GMUs that were managed both as wholes in
early years and by subunits in later years, subunits were
assumed to exist throughout the period being analyzed, and
the number of hunting days available under regulation in the
"01d" GMU was multiplied by the number of subunits for which
seasons are now designated.

For instance, in 1973-1974 the moose season was set at 134
days for GMU 9 as a whole. In subsequent years, GMU 9 was
divided into five subunits (9A-E) with varying season
lengths. In 1976-1977 area 9D was closed tc hunting
completely, and the season lergths of other subunits were
shortened considerably. Were one simply to total the number
of days in that season in GMU 9, one would get 187 days, more
than the total of 134 in 1973-1974 even though hunting
opportunities had been considerably restricted in large
portions of the GMU. By using the "season days" methcd, a
more accurate portrayal of the change in hunting seasons can
be made. Thus, "season days" for GMU 9 in 1973-1974 is
determined by multiplying 134 by the five subunits that were
eventually created, giving 670 season days, a more accurate
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reflection of the year's hunting opportunities as compared
with those in 1976-1977.

Although "season days" provides a good means for comparing
season lengths in one GMU over time, problems arise in
comparing one GMU with another. Any difference in the number

of management areas within GMUs will result in one GMU's
seasons being over- or underrepresented in relation to
another's,

The calculation of season days was done only for caribou and
moose in the Southwest Region. Elk and deer seasons were
uniform within GMU 8, and brown bear season lengths for GMUs
were already computed in the Human Use section of the guide
for the Southwest Region.

D. Brown Bear

1.

Regional overview. Brown bear is the only game animal hunted

in spring as well as fall. Bears are hunted in four GMUs in
the region (8, 9, 10, and 17). Although seasons were
shortened by 57% in the period 1972-1982, the annual harvest
declined by only 20%. Total kill ranged from a high of 453
in 1972 to a Tow of 312 in 1976. Since 1976 the total has
fluctuated considerably from year to year but remained below
400 bears. Nonresident hunters' proportion of the take
remained between 65 and 70% (table 1, fig. 1).

Season days were determined by adding the season lengths of
each GMU as depicted in tables 95-107 in volume 2 of the
guide for the Southwest Region. Maximum season length was
469 days in 1972. Seasons shortened progressively to 206
days in 1980 and have remained at that level.

Despite the substantially shorter seasons, total harvest
during 1980-1982 remained similar to harvest levels during
previous years with longer seasons (fig. 2). Brown bear
hunts are highly regulated in GMUs 8, 10, and portions of 9.
Hunting 1is by drawing or registration permit. A more
detailed discussion of hunter demand and the allocation
system for those hunts can be