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Abstract.--Data fromwi ldlife habitat use, wood pro-

duction,

and val ues of hunting,

trapping, and firewood

reflect the contribution to values of wooded draws on the

northern Hi gh Pl ains.

Val ues included expenditures and net

willingness to pay. Approximate values per annum derived
were: deer hunting $26 mllion; turkey hunting $1 million
fur trapping $4 mllion; and firewood $7 mllion for a tota
annual value of $38 mllion from wooded draws.
I NTRODUCTI ON

The application of assigned val ues (Brown
1984) to wooded draws of the northern Hi gh Plains
can be divided into two categories; expenditure
val ues and econom c efficiency values. Expenditure
val ue is that money spent by hunters and wood-
cutters. For hunters, expenditures may include
gas, anmunition, |odging, food, and |license fees
For woodcutters, expenditures may include gas
food, sawbl ades, and forest fees. Expenditures
represent both costs to hunters and woodcutters
and al so incone to the local community. However
expenditures provide little information about
deci sions regarding the efficiency of alternative
| and uses.

Econom c efficiency analysis is based on the
benefits of alternative land uses. |In the case
of hunting, benefits are measured by determ ning
how much nmore hunters would be willing to pay in
excess of current expenditures for the hunting

opportunity. This efficiency value is sinmlar to

the profit nade by a woodcutter once the wood is
sol d and expedites and wages are paid. It is
the net willingness to pay a firewood cutter in
excess of his expenditures for the opportunity to
cut wood. Both net willingness to pay and profit
show the benefits generated from use of the
resource.

Consi der the case of a hunter who buys a
license to hunt deer in one of two places. The
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first area is 100 mles away and the trip costs
$75 once gas, food, and amunition are bought.
The second, nearly identical, location is 25 nmiles
away and only costs $25 for all expenditures.

VWi ch area would the hunter choose? |[|f all other
factors are equal, he probably would choose the
area which is closer and costs only $25. If his
maxi mum wi | | i ngness to pay was $75, a benefit of
$50 is obtained. Expenditures would incorrectly
indicate that the nore distant hunting site is

nmore expensive and nore val uabl e; however, net
benefits (net willingness to pay) indicate that
the closer hunting site is nore valuable. Expendi -

tures indicate transfer
anot her.

of nmoney fromone site to

Thi s paper only considers the val ues associ at ed
with hunting and trapping wildlife and private wood-
cutters on wooded draws. Several other aspects are
of val ue including nonconsunptive viewi ng of wild-
life, scenery enhanced by wooded draws, and pre-
servation for future use or nonuse (Randall and
Stoll 1983).

Wboded draws are inportant habitat for
wildlife species in the northern High Plains
(Severson and Carter 1978, Steigers 1981, Uresk
1981). This paper uses data on wildlife user and
wood production of wooded draws and data rel ating
to expenditures and net values of wldlife species
and wood cutting, to develop a value for wooded
draws.

many

AREA

The northern High Plains is that area west of
the M ssouri River to the foothills of the Rocky

Mount ai ns and north of the Nioberra River to the
North Platte, excluding the Black Hills. This area
is also referred to as the M ssouri Plateau

(Fenneman 1931).
from other parts,
al titude

The northern High Plains differs
the Great Plains by its higher



The wooded draws are wooded interruptions in
the otherwi se grassland High Plains. Because of
their scattered and hidden | ocations in drainages
bel ow t he | andscape, wooded draws have | ow visi-
bility. For this reason, the High Plains often
are considered to be treeless prairies. Although
hi ghly concentrated in sonme areas, wooded draws
occupy only 1% of total area in the northern High
Pl ai ns (Bjugstad 1978, Jakes and Smith 1982)
Therefore, the production and value of wildlife is
critically tied to (and often limted by) the
availability of these scarce wooded draws. In
addition, the scarcity of wooded draws |limts the
amount of available firewood

METHODS

The techniques used in this paper to estimte
expenditure and net willingness to pay values of a
wooded draw were based on extrapol ations. Data cane
fromsurvey reports for wooded draw acreage, gane
license and fur sales, hunter expenditures, wooded
draw wi ldlife use, and wood yields. Because al
data was not specific to wooded draws, assunptions
were nade to all ow extrapol ati on across resources

DI SCUSSI ON
Wooded draws represent about 55% of deer
habitat (Steigers 1981, Severson and Carter 1978)
on the northern High Plains. Several studies have
addressed the issue of values associated with deer
hunting. [In 1975, Woni ng resident and nonresident
deer hunters spent an average of $49.09 and $299. 74,
respectively (Phillips and Ferguson 1977). Residents
hunted an average of 3.9 days, resulting in a val ue
of $12.59/day. Hunting an average of 5.3 days
nonr esi dents spent $56.55. Mercier (1982) reported
expendi tures of $44.92/day and $125.03/day for
resi dent and nonresident Wyom ng deer hunters
respectively. Based on estimtes of days hunted

reported by Phillips and Ferguson (1977), tota
expendi tures of $21.02 and $33.84 for resident and
nonr esi dent deer hunters (Hale 1973). All expendi-

tures cited include |license fees.
implicit price deflator to update expenditures to
a 1982 base results average daily values rangi ng
from $20.24 to $125.03. In general, nonresident

deer hunters spent nore than resident deer hunters
and nonresidents account for a smaller portion of
the hunting popul ation. Based on these generali-
zations, a conservative estinmate of average daily
deer hunting expenditures is $40

Usi ng the GNP

Expenditure information indicates econonic
activity in a deer hunting area. However, to
account for the total value of deer hunting
i nformati on concerning net willingness to pay
al so must be considered. MIller (1980) reported
Col orado deer hunters would be willing to pay
$9. 11/ day nore than current expenditures before
they would quit hunting. For a region enconpassing

Ut ah, |daho, western Wyom ng and Nevada, a deer
hunting val ue of $20.55 was reported.® Adjusting
to a 1982 base year and accounting for nethodo-

| ogi cal inconsistencies (Sorg and Loom s 1984),
the values are $18.40 and $39.64 for Col orado and

the region, respectively. Because the northern
High Plains is nore simlar to the regional val ue
a conservative estimate of net willingness to pay
for deer hunting is $30. Adding the expenditure
value to the net willingness to pay value results
in a total value of $70/day.

Usi ng South Dakota as an exanple, information
on expenditures and net willingness to pay can be
extrapol ated to the northern High Plains (table 1)

In 1982, 15,106 resident and 1,314 nonresident
(a total of 16,420) prairie deer licenses were sold
for that area of South Dakota in the northern High
Pl ai ns.* Because wooded draws represent 55% of
prairie deer habitat, the assunption that at |east
55% of total regional deer value is associated
wi th wooded draws was made. Further, the assunption
of 4 days hunting was made (Phillips and Ferguson
1977). Extrapolating the $40 expenditures and net
willingness to pay of $30 to all hunters, wth each
hunter hunting 4 days, resulted in an expenditure
of $2,627,200 and a economic efficiency value of
$1,970,400. |If as stated previously, 55% of this
val ue is associated with wooded draws, then val ues
for expenditures and net willingness to pay are
$1, 444,960 and $1, 083,720, respectively. These
val ues in other states were determ ned from percent
of the northern High Plains in Mntana, Won ng, and
North Dakota, respectively. This process is followed
for each state in the northern H gh Plains. Suming
expendi ture and net willingness to pay values to the
northern Hi gh Plains region of all states results in
val ues of $14, 889, 124 and $11, 166, 844, respectively
(table 1). This means prairie deer hunting generates
expendi tures of about $15 million in the northern

Hi gh Plains from wioded draws. Furthernore, deer
hunters would be willing to pay an additional $11
mllion for deer hunting associated with wooded

draws. This results in a total deer hunting val ue
of $26 mllion per annum (table 1). These val ues
may be conservative if wooded draws are the linmiting
habitat factor or if very little substitution for
this habitat is possible.

The estimation of value associated with prairie

turkey production is simlar to that for prairie
deer. However, less value information is available
Hansen® reports a net willingness to pay val ue of

$23. 06/ day for upland gane bird hunting in a region
enconpassi ng Utah, |daho, western Won ng, and
Nevada. Updating to 1982, this value is $37.06
Young et al. (1984) reported an |daho upland gane
expendi ture val ue of $20.90/day and net willingness
to pay value of $28.50/day. In 1975, Wom ng
resi dent and nonresident turkey hunters spent an
average of $77.25 and $155.03, respectively (Phillips
and Ferguson 1977). Residents hunted and average
of 4.7 days, indicating daily expenditures of $16. 44,
or $26.42 in 1982 dollars. Nonresidents hunted 7.3
days, indicating daily expenditures of $21.24, or
*Hansen, Christopher A.
the value of wildlife. Prepared for the Inter-
nount ai n Regi on, Forest Service, December 1, 1977.
“Young, John S., Dennis M Donnely, Cindy F
Sorg, and John B. Loonmis. 1984. Value of recrea-
tional upland game hunting in |Idaho. Report to
| daho Departnent of Fish and Game, Boise. 55 p.

1977. A report on



Table 1.--Northern High Plains deer |icense sales, expenditures, wllingness to pay and val ue extrapolation to

wooded draws.

Mont ana North Dakota Sout h Dakota omn Tot al
Li cense sales 163, 7861 49, 1292 16, 420° 119, 7544 349, 089
Expendi t ur es/ day $40. 00 $40. 00 $40. 00 $40. 00 $40. 00
Net wi | lingness
to pay/day $30. 00 $30. 00 $30. 00 $30. 00 $30. 00
Days hunt ed 4 4 4 4 4
Total expenditures
for state $26 million $8 million $3 million $19 million $56 million
Total net willingness
to pay for state $20 nmillion $6 mllion $2 million $14 nmillion $42 million
55% deer use of wooded draw
wooded draw expenditures $14 million $4 million $1 million $11 million $30 million
wooded draw net
wi |l lingness to pay $11 nmillion $3 million $1 nmillion $8 million $23 nmillion
Percent of land in
northern High Plains 60% 50% N A 25% --
Nort hern Hi gh Pl ains
wooded draw expenditures $9 million $2 mllion $1 million $3 mllion $15 million
Northern Hi gh Plains
draws net willingness
to pay $6 nmillion $2 million $1 mllion $2 million $11 million

iSale of 1982 licenses for the period May 1, 1982 -
M nmeogr aph Forns.

2McKenzie, James V., Jack Sanuel son, and Roger Johnson.

and Fish Departnment, Report No. A-055.

SFow er, Ron.
in 1982.

1983.

1983. 1982 deer gun season an harvest.

April 30, 1983. Montana Departnment of Fish, Wldlife, and Parks.

North Dakota State Game

Prairie deer and turkey licenses sold in prairie units on the northern H gh Plains of South Dakota
Di vision of Wldlife, South Dakota Departnent of Game, Fish, and Parks, Pierre, South Dakota.

M meogr aph forms.

“Annual report of big game harvest 1982, Woni ng Gane and Fish Departnent, Cheyenne, Wonm ng.

$34.13 in 1982 dollars. The Wom ng val ues were
turkey specific; therefore, wooded draw extra-
pol ati ons were based on expenditures of $28/day
and 5 days of hunting. The expenditure val ue was
simlar to that of Young et al.;® therefore, it
was assunmed upland gane hunting was simlar to
turkey hunting, and a net willingness to pay of
$21/day was used for extrapolation. Expenditures
plus net willingness to pay resulted in a total
val ue of $49/day.

Agai n, considering South Dakota first, the
value informati on was applied to license sales in
Sout h Dakota, and then values from other northern
Hi gh Plains states were based on area in each
state (table 2).

In 1982, 1,938 turkey licenses were sold for
the area of the northern H gh Plains in South Dakota
(Fow er 1983). Woded draws represent 52% of
prairie turkey habitat;® therefore, the assunption
was nmede that 52% of turkey hunting value was
associ ated with wooded draws. As with prairie deer,
the $28/day in expenditures and $21/day in net
willingness to pay was applied to all license sales
with 5 days of hunting. This resulted in a South
Dakot a expenditure val ue of $271,320 and a willing-
ness to pay value of $203,490. Assum ng wooded

*Young, John S., Dennis M Donnelly, Cindy F.
Sorg, and John B. Loonmis. 1984. Value of recreat-
tional upland game hunting in Idaho. Report to
| daho Departnent of Fish and Game, Boise. 55 p.

®Personal communication with Les Flake, South
Dakota State University.

draws contributed at |east 52% of value; the val ues
were $141, 086 and $105, 815 for expenditures and net
willingness to pay, respectively. Further extra-
polation to the northern High Plains for all states
indi cated turkey hunter expenditures associated
with 1% of wooded draws were $548,806, and that
hunters would be willing to pay an additional
$411, 605, for a total value of $960,411 per annum
(table 2). As with deer, if wooded draws are a
limting habitat factor, then these estimtes nay
be conservative.

The production of fur bearing species depends
greatly on wooded draws. Woded draws provide sites
for denning, food, and travel |anes. Those fur
bearing species utilizing wooded draws include

raccoon, red fox, weasel, skunk, muskrat, and
beaver. Woded draws contribute 50% of coyote and
bobcat habitat.

Table 3 reports northern High Plains state
harvest totals, average price and total revenue
fromsal es of the above fur bearing species (Deens
and Pursley 1978). Bobcat and coyote revenues
wer e adjusted to account for 50% wooded draw
habitat utilization. Total state revenue was
determ ned by addi ng the revenue of each species
This state value then was adjusted to reflect the
percentage of total area occupied by northern
Hi gh Plains. Total annual revenue from sal e of
pelts for the northern High Plains equal ed
$2,337,954 in 1975, or $3,757,354 updated to 1982
val ues. This value incorporated expenditures by
trappers, wages, living expenses, and profits.

No information was avail able on the costs associ ated
with trapping; therefore, expenditures could not be



Table 2.--Northern High Plains turkey license sales, expenditures, wllingness to pay, and val ue extrapolation to
wooded dr aw.

Mont ana North Dakota Sout h_Dakot a Womni ng Tot al
Li cense sal es 6,513 1,571? 1,938° 3,629% 13, 651
Expendi t ur es/ day $26. 00 $26. 00 $26. 00 $26. 00 $26. 00
Net willingness $21. 00 $21. 00 $21. 00 $21. 00 $21. 00
to pay/day
Days hunt ed 5 5 5 5 5
Total expenditures $912, 000 $220, 000 $271, 000 $506, 000 $1, 911, 000
Total net willingness $684, 000 $165, 000 $203, 000 $381, 000 $1, 433, 000
to pay
52% turkey use of wooded draws
expendi tures $474, 000 $114, 000 $141, 000 $264, 000 $994, 000
net willingness to pay $356, 000 $86, 000 $106, 000 $198, 000 $745, 000
Percent of land in 60% 50% N A 25% --
northern Hi gh Plains
Northern Hi gh Pl ains $284, 000 $57, 000 $141, 000 $66, 000 $549, 000
wooded draw expenditures
Nort hern Hi gh Pl ains wooded $213, 000 $43 , 000 $106, 000 $50, 000 $412, 000

draws net willingness to pay
1Sale of 1982 licenses for the period May 1. 1982 - April 30, 1983. Montana Department of Fish, Wldlife, and Parks. M nmeograph Forns.
2Tripp, Lowell A. 1983 WId turkey harvest data, 1982-83. North Dakota State Game and Fish Department, Report No. 13-348.

SFowl er, Ron. 1983. Prairie deer and turkey licenses sold in prairie units on the northern High Plains of South Dakota
in 1982. Division of Wldlife, South Dakota Departnment of Game, Fish, and Parks, Pierre, South Dakota. M nmeogr aph forns.

“Annual report of big game harvest 1982, Woning Game and Fish Department, Cheyenne, Woni ng.

broken out for conparison to hunting, and no wooded draws in the northern High Plains would

cal cul ation of net willingness to pay was possible. produce simlarly. However, all stands woul d not

This revenue reflects both expenditures and net be cut at one time; but, a 20-year rotati on woul d

wi |l lingness to pay. be feasible. This would mean 5 percent of the
wooded draws woul d be thinned each year resulting

Fi rewood production of wooded draws was in 113,700 cords avail able per year.

determ ned fromdata produced in a thinning study

(Boldt et al. 1978). The study indicated that a Mar kst rom and Rosenthal ” reported a net

40% reduction of stens in a green ash stand which wi llingness to pay of $11.42 per cord for small

was rated to be in a decandent condition yielded 3.5
cords of fuel wood per acre. A 20-year rotation = --------------

woul d require cutting to treat 5% of the wooded "Markstrom Donald C., and Donal d H Rosenthal .
draws on the northern High Plains each year. The 1984. Demand for firewood permits: A case study
assunption was made that all 650,000 acres of in Col orado. Draft nmanuscript.
Table 3.--Northern states fur harvest, 1975-65 season by species, state, and revenue.?
Mont ana North Dakota Sout h Dakot a Womi ng Total
Beaver Harvest 8,627 2,305 1,679 2,250 14, 861
Pelt price $6. 00 $6. 00 $6. 00 $6. 00 $6. 00
Beaver revenue ($51, 762) ($13, 830) ($10, 07) ($13, 500) ($89, 166)
Bobcat Harvest 1068 76 708 2659 4511
Pelt price $125. 00 $125. 00 $125. 00 $125. 00 $125. 00
Bobcat revenue $133, 500 $9, 500 $88, 500 $332, 375 $563, 875
wooded draw Bobcat revenue $66, 750 (%4, 750) (%44, 250) ($166, 188) ($281, 936)
Coyot e Harvest 9,117 4,876 10, 068 6, 643 30, 704
Pelt price $45. 00 $45. 00 $45. 00 $45. 00 $45. 00
Coyot e revenue $140, 265 $219, 420 $453. 060 $238, 935 $1, 831, 680
wooded draw Coyote revenue ($205, 133) ($109, 710) ($226, 530) ($149, 468) ($690, 841)
Muskrat Harvest 52, 069 48,622 29, 065 6,870 136, 626
Pelt price $3.50 $3.50 $3.50 $3.50 $3.50
Muskrat revenue ($182, 242) ($170, 177) ($101, 728) ($24, 045) ($478, 192)
Raccoon Harvest 4,700 11,511 23,854 6, 657 46, 722
Pelt price $19. 00 $19. 00 $19. 00 $19. 00 $19. 00
Raccoon revenue ($89, 300) ($218, 709) ($453, 226) ($126, 483 ($887, 718)
Red Fox Harvest 7,084 38, 938 23, 825 3,743 73,590
Pelt price $30. 00 $30. 00 $30. 00 $30. 00 $30. 00
Red Fox revenue ($212, 520) ($1, 168, 140) ($714, 750) ($112, 290) ($2, 207, 700)
Skunk Harvest 6, 644 458 1, 946 403 9, 451
Pelt price $1.75 $1.75 $1.75 $1.75 $1.75
Skunk revenue (%11, 627) ($802) ($3, 406) ($705) (%16, 540)
Weasel Harvest 632 176 49 - 857
Pelt price $.90 $.90 $.90 - $.90
Weasel revenue ($569) ($518) ($44) ($771)
State Total revenue $819, 903 $1, 686, 276 $1, 554, 008 $592, 679 $4, 652, 866
Percent of land in
northern Hi gh Plains 60% 50% 55% 25% - -
Northern Hi gh Pl ains
wooded draws revenue $492, 000 $843, 000 $855. 000 $148, 000 $2, 338, 000

Adapted from Northern Anerican Furbearers, their managenent, research, and harvest status in 1976. Eugene F. Deems, Jr.
Duane Pursley, Editors. Published by the International Association of Fish and Gane Agencies. 1978.



live | odgepol e pine stunpage in the Denver-Boul der
area in Colorado. This value, which reflects
willingness to pay for weekend firewood collection
for private use was, extrapolated to the northern
High Plains. Assuming firewood sells for $60/cord
woul d indicate expenditures of $48.58/cord

($60. 00-$11.42) if all of net willingness to pay
is captured. Applying expenditures and net wlling-
ness to pay to the 113,700 cords avail abl e per year
on the northern High Plains resulted in val ues of
$5, 523,546 and $1, 298,454 for a total of $6,822,000.
This indicates expenditures for firewood of

$5, 523,546 to cut firewood on wooded draws in the
northern High Plains, and a willingness to pay an

addi ti onal $1, 298,454, for a total wood val ue of
$6, 822, 000 per annum
CONCLUSI ONS

Using site specific information, specul ation
to all wooded draws in the northern High Plains
was made and the followi ng total values were
derived: deer hunting, $26 mllion; turkey hunting,
$1 million; fur trapping, $4 nmillion; and firewood,
$7 mllion for a total annual revenue of $38 mllion.
These val ues are not exact estimates, because they
are based on studies not specific to wooded draws.
They nmerely serve to generally evaluate the
i mportance of wooded draws for the production of
val uabl e resources. O her values are associ ated
with wooded draws; however, they are not reflected
in this study. They include: nonconsunptive
wildlife use, scenery enhancenent, erosion control,
wi nter cattle shelter, and future options to use.
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