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Abstract

Hunting has controversial effects on biodiversity (Freese and Trauger,
2000; Holechek et al., 2003). Previous studies have reported both positive
effects, such as financial contribution to biodiversity conservation, poaching
redaction, securing jobs in rural areas, and negative implications. These
include over harvesting, corruption, altering wildlife populations and species
(Teer, 1997; Freese, 1998). In this paper, sustainable game management
certification is discussed as a tool to create market incentives contributing to
biodiversity conservation programs in recreational and trophy hunting. To
expand the economic concept of wildlife utilization, the total economic value
framework is employed. Its components include non-use, current use, and
future use values that can be also subdivided into expenditures and
consumer's surplus.

A study was conducted to evaluate consumer surplus associated with
current use of game populations, as well as their non-use, existence value
among the students of University of Georgia. They were considered as proxy
for further broader research on trophy hunters' values in the Eurasian hunting
market. An average consumer surplus was estimated at $186.84 per person
a year. This result suggests that non-use, existence value of game
populations together with hunters' willingness to pay for sustainable game
management and hunting maybe substantial. Therefore, sustainable game

management certification maybe important consideration for wildlife



management policy and management as marketing tool to verify and promote

sustainable game management and hunting.

1. Introduction

Recently, hunting gained new functions as a tool for conservation of
biodiversity. As the Parliamentary Assembly of the Council of Europe
expressed in its Resolution 882, hunting is important both as a source of
income for rural development and for financing conservation programs
throughout Europe's rural regions and transitional economies in developing
countries. The World Conservation Union recognized sustainable use of
game species as a basis for wildlife conservation because benefits derived
from sustainable use of game resources encourage people to conserve them
(World Conservation Union, 2000).

Nevertheless, hunting and game management still require more
research, experience, and policies on how to incorporate conservation
objectives in management programs and plans (Hoffer, 2002; Lecocq, 2002).
Relatively little research has been conducted to quantify non-use values of
game populations and hunters' willingness to pay for sustainable game
management and hunting. Such assessment could provide relevant
information for new decision and policy making. The purpose of this paper is
to offer conceptual analysis and conduct a pre-test in a small sample to
determine the non-use and current use values associated with the

conservation role of sustainable game management and hunting.



Randall and Stoll (1983) developed the concept of total economic value
representing the economic values of natural resources. Components of total

economic values related to wildlife populations are illustrated in Figure 1.
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Figure 1. Conceptual representation of total economic values of wildlife
populations
Total economic value of wildlife populations including game can be

represented by current use, future use, and non-use or existence
components. Non-use component involves values of wildlife populations
associated with thinking about their existence as a natural resource, a form of
unused natural capital. Current and future use components represent both
on-site and off-site use of the wildlife populations. Hunting, photographing,

bird-watching are examples of on-site use. Off-site use values include, for



example, production and selling of the art or photos of the wildlife. In addition,
components of the total use value are separated into expenditures and
consumer's surplus. Expenditures includes, for example, travel costs and
cost of hunting license. Consumer's surplus is a person's willingness to pay
(WTP) for hunting (recreation or conservation) experience above the current
expenditures for the activity (Bergstrom, et. al, 1990). Thus, the total
economic value represents potentially broader assessment of the benefits
derived from the use of wildlife populations.

In this study the consumer's surplus of existence (non-use) value as
well as of current use value of wildlife populations in Georgia were estimated.
Consumer's surplus of existence value was associated to the willingness to
pay for the conservation role of hunting by the respondents who do not hunt.
Consumer's surplus of the current use on-site value was associated to those

respondents who do hunt.

2. Problem Statement and Obijectives

Consumer's surplus of non-use and current use values can
substantially increase existing assessments of recreational hunting's
conservation role. If true, practical implementation of new wildlife
management policies will require original market tools to verify such
conservation role of recreational hunting and game management.
Sustainable game management certification is considered to be such a tool

that will help to verify game management's contribution to biodiversity



conservation, improve game management environmental standards and to
increase market share and access to the certified habitats and management.
Personal experience, literature review together with recent participation
and discussions with the key trophy hunting industry stakeholders at the
workshop on "Standards and Certification for Recreational Hunting" in
London, October 2006 helped me to reveal several factors that contribute to
environmental controversy of game management and recreational hunting.

These may include at least the following:

corruption, poor management and accountability in developing

hunting supply countries and international business environment;

- poor trophy hunting industry conservation standards and its
performance;

- lack of positive public campaigns that support successful

conservation hunting programs;

generally negative public perception of contemporary hunting.

For the purpose of this work the overall research question was chosen
as the following: "Whether certification of recreational hunting can contribute
to conservation of biodiversity and sustainable game management?"

Specific objectives that were selected to comprehend the study are:

i) to develop method and evaluate hunters' and non-hunters' values
towards the new sustainable game management certification
program that would contribute to biodiversity conservation and

improvement of game management;



i) to calculate the amount of consumer's surplus associated with the
non-use and current use on-site value of wildlife populations among
the students of the University of Georgia;

i) to compare social, economic, and environmental impacts of the
sustainable game management certification and other alternative

policies.

3. Description of Study Area

The scale of this work is to design and pre-test the survey model that
could be used for future valuations. The further area of interest would involve
evaluation of the non-resident trophy hunters traveling to hunt within the
Eurasian hunting market. This recreational market generates more than 10
billion a year in economic value, which includes expenditures of the current
use value of wildlife populations. About 600,000 European hunters traveling
abroad to hunt in Europe and Asia spend approximately 1.98 billion
annually. From this amount at least 40-50 million actually remains in the
countries of hunting origin (Hoffer, 2000). Geographically Eurasian hunting
market includes 53 countries. From them, there are 38 supply countries
(those that provide recreational hunting opportunities) and 18 demand
countries (those that provide recreational hunting participants) with 3
countries (Finland, Norway and Sweden) considered as both supply and

demand countries.



Figure 2. Geographic scope of the Eurasian hunting market.

Source: Hoffer, 2002

It seems unrealistic to provide a general overview of the current
situation with conservation and hunting impact in such broad region. Yet,
analysis of the hunting activities in the supply countries related to CITES
regulation (Convention on International Trade in Endangered Species of Wild
Flora and Fauna) reveals several general patterns.

Carnivora and Artiodactyla are the most important groups of game
species for recreational hunting in the supply countries, containing 15 and
57 species, respectively, based on surveys of advertisements, catalogs, and
price lists in 1998/99. However, several reports were available regarding

licenses for hunting endangered species. For example, two licenses for



Bactrian Deer, Cervus elaphus bactrianus, (CITES Appendix II) were granted
by Uzbekistan in 1995; one hundred licenses for Kulan, Equus hemionus,
(CITES Appendix 1), and two licenses for Leopard, Panthera pardus, (CITES
Appendix 1) were granted by Turkmenistan in 1993/1994. Offers for Tiger
hunting, Panthera tigris, (CITES Appendix I) and an American hunter bid
(USD 250,000) for Tiger hunting have recently been found in Russian
advertisements. Offers for Snow Leopard hunting, Uncia uncial, (CITES
Appendix 1) can be found in Russian advertisements; and offers for Tien Shan
Brown Bear hunting, Ursus arctos isabellinus, (CITES Appendix I) may be
offered in Tadjikistan (Hoffer, 2002).

Despite these conflicts with CITES practice, the majority of recreational
hunting offers are based on a narrower spectrum of game species, mostly
deer, wild pigs and waterfowl. Preferences to hunt certain groups of game
species (Table 1) potentially focus efforts on development of game

management certification oriented on these groups.

Table 1. Species preferences of German tourist hunters

Share of hunters who Share of hunters who
Species group have already hunted would like to hunt
abroad, % abroad, %
Deer 81.8 41.5
Wild pigs 60.3 30.7

Small game, waterfowl 45.8 194
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Species group

Share of hunters who

have already hunted

Share of hunters who

would like to hunt

abroad, % abroad, %
Antelopes, gazelles 28.7 17.4
Wild sheep and goats 28.4 17.6
Big predators 18.5 15.7
Horses 9.0 3.8
Wild cattle 9.2 13.9
Other 8.4 3.3
Elephants 2.0 2.6

Sourse: Deutscher Jagdschutz-Verband, 1999.

These facts provides a great perspective for a balanced, economically viable

and environmentally friendly way to utilize such commonly hunted species to

meet the demand of recreational hunters and to provide an opportunity for

conservation of endangered or rare wildlife species.

4. Description of Proposed Action and Alternatives

Contemporary experience in natural resource management has

developed a set of tools to bring environmental values that usually

underrepresented in regular markets into the market place. Sayer and

Maginnis (2005) give an example of such tools in the forest sector, Table 2.
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Table 2. Instruments to promote forest environmental benefits

Lead Actor Instrument Example Who pays?
Government Public direct National forests and  Government
management forest protected (taxpayers)
areas
Government Regulation of private Harvest permits, Private forest
forest resource rules on logging owners and
management methods managers
Government Support services for  Technical assistance Government or NGO
forest owners programs to improve
management
Government Public pricing Lower tax rate on Mixed; indirect
policies to reflect forest land incentive (outcome
ecosystem costs not measured)
and benefits
Government/  Open trading deals Carbon trading Consumers or
Market under a regulatory under the Kyoto producers subject to
cap or floor Protocols cap (least costs)
Government/  Public payments to Agro-environmental ~ Government
Market private land and payments for forest

forest owners to
maintain or enhance

ecosystem services

conservation

easements on farms
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Lead Actor Instrument

Example

Who pays?

Market Self-organizing

private deals

Payments by a

water bottling

Private company,

NGO, community

company to (user)
upstream watershed
managers

Market Eco-labeling of Forest certification Consumer,

forest or farm

products

intermediary

These examples endow with an array of possible opportunities and

policy tools potentially applicable to game management and hunting. They

vary from government induced regulations to mixed government/market

arrangements to pure market tools such as eco-labeling.

In this study "Do Nothing" alternative strategy for conservation role of

game management and hunting would represent the current or stricter level of

environmental national regulations affecting wildlife management and

biodiversity conservation. Government is the major actor in this strategy with

taxpayers paying for its implementation. "Proposed Action" alternative

strategy would employ introduction of the sustainable game management

certification. Opposing the first strategy, Proposed Action strategy is a pure

market approach to conserve biodiversity and improve performance of game

management with customers paying for it. "Alternative Action" strategy would
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introduce support services for the game management stakeholders (habitat
owners, tour operators) in a form of technical support programs paid by the

government or possibly international NGO's.

5. Assessment of Alternatives

Assessment of available alternatives is an important step in the policy
analysis process. Current trends in natural resource management revealed
from the literature review indicate about a shift towards more ecosystem
oriented policies. McCay (2000) even describes major tenets of "post-modern
era" that | used as criteria for evaluating the feasibility of a game management
certification program: utilitarian values of the greatest good for the greatest
number exist together with less anthropocentric values of biodiversity and
ecosystem integrity; tendency to look at a whole system, capable of
complexities and discontinuities; scientific uncertainty creating room for other
sources of knowledge; formalization of uncertainties into scientific methods,
such as adaptive management; recognition of local and user knowledge;
people as active participants in the system (Fairfax and Fortmann, 1990;

McCay, 2000).

Environmental, Economic and Ethical Effects of Alternatives

Current natural resource trends and tenets of the post-modern era

provide important methodological background for decision making process.
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In this view, the two alternatives, "Do Nothing" and "Proposed Action" will be
approached to compare their environmental, economic and ethical effects.
"Do Nothing" or current state of the environment, E°, is the base of the
change. "Proposed Action", which is introduction of the sustainable game
management certification or subsequent environment, E', is the level of the
environment that is desirable to achieve. In general, service provided by the

environment is a certain function of the environment: S = f (E), Table 3.

Table 3. Comparison assessment of two alternative strategies

"Proposed Action" strategy (sustainable
"Do Nothing" strategy
game management certification)

Environmental effects

Service: Biodiversity conservation
Current biodiversity conservation budget, | Subsequent biodiversity conservation
s% = f (E%), US$, 000 budget, S* = f (E'), US$, 000
Change in Service
Change in biodiversity conservation budget with introduction
of the "Proposed Action”, S* — S°
Qualitative change (Goal)
Increase of biodiversity conservation budget
Affected stakeholders/who pays?

National/regional government Consumer

Economic effects

Service: Trophy hunting
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Current number of trophy hunts per year, Subsequent number of trophy hunts per
s =f(EY) year, S' = f (EY)
Change in Service
Change in the number of hunts per year with introduction
of the "Proposed Action”, S* — S°
Qualitative change (Goal)
Increase or no change in the number of hunts per year
Affected stakeholders/who pays?

Supplier of trophy hunts, tour operator Supplier of trophy hunts, tour operator

Ethical effects
Service: Public perception of trophy hunting
Current number of opposing trophy Subsequent number of opposing trophy
hunting campaigns in the market region  hunting campaigns in the market region
per year, S° = f (E?) per year, S* = f (E%)
Change in Service
Change in the number of negative campaigns with introduction of
the Proposed Action, S* — S°
Qualitative change (Goal)
Decrease of campaign activity
Affected stakeholders/who pays?

Supplier of trophy hunts, tour operator, Supplier of trophy hunts, tour operator,

public public
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Valuation Results

Valuation of the preferred preferences of the UGA students on the

biodiversity conservation role of hunting was conducted on the campus,

November 30", 2006. A survey conducted according to the map of the

valuation process, (Table 4).

Table 4. A map of the valuation process

1. Valuation approach and its features

1.1. Policy/research

guestion

1.2. Objectives to
respond to the policy
guestion

1.3. Population to be

sampled

1.4. Theoretical
construct satisfying
objectives

1.5. Valuation method

1.6. Response mode to
the valuation question

1.7. Measure of values

Whether certification of recreational hunting can
contribute to conservation of biodiversity and
sustainable game management?

To estimate consumer surplus associated with

sustainable game management

U.S. trophy hunters traveling to hunt abroad
(hunting and non-hunting students and friends as
a proxy for the case of this paper)

Compensating surplus measure, WTP

Contingent valuation

Dichotomous choice

Mean willingness to par per trophy trip in
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increased service feels

1.8. Statistical model Logit model

2. Survey instruments and sampling plan
2.1. Goods/servicesto  Trophy hunts organized in certified habitats and on
be valued populations managed under sustainable game
management principles

2.2. Monetary amounts  US$5, 10, 25, 50, 75, 100, 150, 200

to be used
2.3. Independent Gender
variables to be Hunter/non-hunter
measured
2.4. Method of On-campus soliciting and sending survey forms in
administration emails
2.5. Background Brief (3-4 paragraph) description of trophy hunting
information and and its issues, voluntary certification and
alternatives alternative "do nothing" and regulatory approaches
2.6. The sample 50-60 responses
2.7. Sampling details method of contacting respondents, of encouraging

response, schedule of activities

As aresult, 62 responds were obtained and processed. The full survey

form is in the Appendix.
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6. Application of Assessment Results to Resource Pl anning and
Decision-Making

The goals of the "Proposed Action" presented in the Table 3 and the
services they provide need to be compared in order to choose desirable
action. According to the "Proposed action" strategy, introduction of the
sustainable game management certification would increase biodiversity
conservation budget of the game farm/habitats, achieve at least the same
number of trophy hunts per year, and decrease negative campaign activity

against hunting.

Comparison of the Alternatives

To compare the alternatives the Pareto Improvement Criterion was
used. It states that policy or project A is preferred to policy or project B if at
least one party is made better off under A and none is made worse off
(Champ, et. al, 2003).

Game farm/management's utility function was simplified to two
parameters: number of trophy hunts per year and size of biodiversity
conservation budget, Figure 3. At the initial point or "Do Nothing" alternative
farm maximizes its utility U° at point A subject to budget constrain line M°, a
function of the trophy hunt price, P°, and their number, TrHt. Annual number
of trophy hunts and conservation program budget at the initial point A are
TrHt® and ConsPr® accordingly. With introduction of the "Proposed Action"

alternative farm could experience extra spending on the higher level of
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conservation programs. As a result it will charge higher price per hunt, P*.
This will tilt the same budget constrain line from the M%/P° to the point M%/P".
This will also shift its utility function down and result in a new lower utility level
at point B with smaller number of hunts per year, TrHt" and bigger
conservation budget ConsPr":

U® = Va (P°, M%) P> pP% ut <

Ut = Vg (P, MY

ConsPr,

/

cv <

Y

ConsPr 1 N\ e .

ConsPr*

ConsProg- AN N

0_ pl
M" =P~ TrHt M= P TrHt

'
P Y

TrHt" MYP TrHE  TrHE mop°  TrHt

Figure 3. Game farm/management utility maximization with introduction of

sustainable game management certification
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In order to stay on the same utility level, there is a need to shift a new
budget constrain line upwards on the amount of CV, compensating variation,
where it will become tangent with the previous utility curve U° at point C:

Va (P°, M%) = V¢ (P!, M®+CV) = U°= const.

CV = WTA® for price increase.

As a result farm will have the same utility level with new number of
trophy hunt and conservation program budget, TrHt* and ConsPr*, making
"Proposed Action" alternative Pareto efficient. However, there is a need to
cover compensating variation, CV, which is farm's WTAS for price increase,
willingness to accept compensation for higher level of conservation program
budget. This CV value can be covered with consumer's surplus or hunter's
WTP, willingness to pay, for the new level of conservation programs in the

hunted game farm habitats.

Table 5. Definition of variables in logit function and their means

Variable Definition Mean Std Dev

BID Sum in US$ a responder was asked to pay for ~ 80.38 66.18
the program, min US$5 to max US$200

INCOME Responder's annual household income, US$ 40961.54 37021.97

HUNTER Responder is a hunter, non-hunter 0.27 0.45
(1, yes; 0, no)
GENDER Responder's gender (1, female; 0, male) 0.21 0.41

AGE Responder's age 23.63 7.01
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Estimation of the consumer's surplus was based on the logit model that
calculated the probability of "yes" response to the WTP survey question. In
the model the following variables were used as an input, Table 5.

Parameters of the estimated logit model are in the Table 6. BID,
INCOME and AGE are significant at the 0.05 level. Unexpectedly, there is a
negative correlation between the income and WTP, though it is relatively
small in absolute value. BID size is also correlated negatively to the WTP but
it is logical. Positive correlation of gender with the WTP sounds reasonable
too. The variation of respondents' age in the sample was not big, mainly from

17 to 34 year old but it had a significant influence on the WTP.

Table 6. Parameter estimates for logit function modeling probability of a "yes"

response to conservation hunting programs

Variable Parameter estimate Standard error
Intercept -0.128* 1.464

BID -0.005* 0.005
INCOME -4.30E-06* 1.00E-05
HUNTER -1.557 0.886
GENDER -1.11 0.913

AGE 0.018* 0.048

* significant at 0.05 level
The mean WTP of the respondents was estimated using the means of
the variables (Table 5) and the estimated parameters of the logit model (Table

6) according to the following equation:
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Mean WTP =( + X)/ gp;
where s intercept;
are the estimated logit variables;
x are the means of the variables; and
sip 1S the estimated variable of BID.
Calculated consumer's surplus or mean WTP by the respondents to

increase conservation role of hunting consisted of US$186.84 per year.

7. Future Research and Analysis Needed

Current work represents a small portion of the future research that
would reveal preferences of the general public and hunters towards
conservation role of hunting. Considering the historic and cultural values of
hunting there is a need to find a consensus to mitigate hunting's
environmental impact and to preserve existence of hunting activity. In the
view of rapidly unfolding initiatives to introduce certification in game
management and hunting that put pressure on the trophy hunting industry, it
would be reasonable for policymakers to reveal a bigger picture of hunter's
preferences.

The future survey of the trophy hunters in Eurasian hunting market
would be reasonable to concentrate on the hunter's surplus associated with
the WTP for the extended conservation role of trophy hunting in the place
they hunt and additional supporting information about hunters. Such surveys

could be conducted at the annual trophy hunting conventions specifically
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targeting certain groups of hunters. The further analysis would reveal more
precise amount of hunter's surplus that could be used to cover introduction
new conservation programs and market tools such as sustainable game
management certification, as well as total economic value and aggregated

economic value for certain countries or Eurasian hunting market as a whole.

8. Conclusions

Total economic value, which includes current spendings and
consumer's surplus, has a potential for financing additional biodiversity
conservation programs in recreational and trophy hunting industry. It's
conceptual interpretation for hunting is revealed in this paper. IN order to stay
Pareto efficient, an introduction of sustainable game management certification
might be compensated with additional funding. A possible opportunity for such
a scheme comes from utilizing consumer's surplus, which is WTP for a higher
biodiversity conservation role of hunting.

A study was conducted to expose preferences and consumer's surplus
on the campus of the UGA. Mean WTP for the higher biodiversity
conservation value of hunting among students consisted of US$186.84. This
result suggests the need for further detailed research on the hunter's values
and consumer surplus. It also suggests that introduction of the sustainable
game management certification would likely be reasonable for certain
segments of trophy hunting market. The need for extra compensating

variation, CV, could be potentially covered by the consumer's surplus in order
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to sustain the level of virtual game farm utility and improve its biodiversity
conservation programs. Social impact of such action would include reduced
negative campaign activity that undermines current and potential conservation

role of hunting.
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Sustainable Hunting Survey in Georgia

Some facts
What is sustainable hunting?

Sustainable hunting aims at a balance
between ecological and economic
components of wildlife management to
conserve the wildlife and sustain the
hunting activity over time.

How can sustainable hunting contribute to conservation?

For example, through control of deer population to reduce
browsing damage and collisions, financial and physical
contribution to other game (bobwhite

guail) and non-game (gopher tortoise)

species and habitats conservation, as

well as through cultural enrichment.

Is it sustainable?

There are several ways to assess environmental impact of
hunting and accredit its sustainability like introduction of
guality management programs, certification by independent
party, or tighter regulations.
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Questionnaire
(circle one number)

1. Are you: 2. Are you:
1. hunter 1. female
2. non-hunter 2. male

3. What year were you born (fill in the blank)

4. If the program for sustainable hunting that contributes to
conservation in your county costyour $ __ per year in
fees or special taxes, would you vote to support this
program?

1. Yes
2. No
4. If not, why? (give some reasons)

The purpose of this academic survey is to learn more about
your opinion on role of sustainable hunting in support of
conservation programs.

5. Which of the following categories comes closest to your
2005 household income?

1. Less than $10,000
$10,000 to 19,999
$20,000 to $29,999
$30,000 to $39,999
$40,000 to $49,999

$50,000 to $59,999
$60,000 to $69,999
$70,000 to $79,999
. $80,000 to $89,999
10. $90,000 to $99,999
11. Over 100,000
Thank you for your opinion!

a s DN
© © N O

Andrew Zakharenka, zakharenkaa@warnell.uga.edu




