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INTRODUCTION
Examines how local factors influence the valua-
tion of natural capital using elk and mule deer
populations in Wyoming as a case study.

• Current natural capital valuation techniques
by [1] and [2].

• Geographic, ecological, and anthropogenic fac-
tors affect variations in the shadow values of
wildlife resources.

Natural capital and other forms of capital are not
always perfect substitutes, especially in contexts
of resource depletion and ecosystem stress.

RESULTS
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Figure 1: Elk Shadow Value
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Figure 2: Elk Natural Capital Accounting
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Figure 3: Mule Deer Shadow Value
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Figure 4: Mule Deer Natural Capital Accounting
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CONCLUSION

• Natural Capital Valuation: Improved meth-
ods by enhancing precision and accounting
for governance that was historically focus on
natioanl-level.

• Localized Valuation: Subnational ac-
counting highlights local contexts, which
Wyoming’s elk ($482.7M) and mule deer
($170.3M) illustrate this.

• Key Insights: Herd-level valuations vary;
some herds (e.g., Ferris elk) have negative
values due to high management costs, ex-
ceeding hunting revenues.

• Policy Implications: Restitution prices
($6,000 elk, $4,000 deer) fail to reflect eco-
logical and economic differences. Herd-level
valuation can guide judicial decisions and
conservation investments.

• Broader Impact: Demonstrates valuation’s
utility for resources without market prices
and highlights the importance of conserva-
tion measures like wildlife crossings.

• Limitations: Requires detailed data; eco-
nomic programs must adapt to local man-
agement practices and wildlife dynamics.

DATA
Herd-level population data that spans from 1980-
2020 and herd-level characteristics data from
2014-2020 are extracted and processed with the
following sources:

• Wyoming Game and Fish Department
(WGFD) Job Completion Reports (JCRs):
Estimate big game populations

• WGFD Annual Reports: Resident and non-
resident distribution

• WGFD Drawing Odds: Demand for big game
• Wyoming Department of Transportation:

Wildlife-vehicle collisions

METHODS
• Natural Capital Unit Value:

P =
Ws(s, x(s)) + Ṗ

δ − [Gs(s) − fs(x(s))]
(1)

• Population Growth and Harvest Models:

Gi,t(si,t+1 − si,t +Hi,t) = α0 + α1si,t + α2s
2
i,t + εi,t, (2)

Hi,t(si,t) = α0 + α1si,t + α2s
2
i,t + εi,t. (3)

• License Allocation Model:

Li,t(si,t) = β0 + β1(si,t−1 − Ōi) + β2rR,i,t−1 + β3rN,i,t−1 + β4si,t−1 + εi,t. (4)

Resident and non-resident licenses are distributed as:

LR,i(si) = Si[Li(si)], (5)
LN,i(si) = (1 − Si)[Li(si)]. (6)

• Net Benefits of Wildlife Resources:

Wi(si) = GSi +HSi +OSi, (7)

where:

GSi = nR,i(si)TR,i + nN,i(si)TN,i + LR,i(si)pR,i + LN,i(si)pN,i − C(si), (8)
HSi = v(dR,i, dN,i) +m(rR,i + rN,i), (9)
OSi = µ[LR,i(si)yR,i + LN,i(si)yN,i]. (10)

Management costs are estimated as:

C(si) = c1si + γ0 + γ1si + γ2s
2
i + γ3Di + γ4D

2
i + εi. (11)


