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DALL SHEEP HUNTING IN ALASEA: WHAT IS IT WORTH?

SARAH M. WATEBON, Alaska Department of Fish and Game, 1300 College Foad,
Fairbanks, AM 929701

Abatract: Beonomie values for Dall shesp (Owvis dallf dalli) hunking £n
Alaska are needed for comparizon with economic walues of cosmpeting
dovelopment alternatives for sheep habitat. Such altornatives include
graring, settlement, agriculture; and mining. A mail survey was used to
question all who hunted Dall sheep in Alaska in 1983. Eighty-eight percent
rasponded. Expenditures by respondents exceeded 55.9 million with 858 of
Ehe axpanditures occurring in Alaska. Nonresident hunters contributed 508
of thiz total even though they accounted for only 17% of the hunters. The
total value of Dall sheep hunting to hunters was over $9.6 million as
datermined by hunters' expenditures ([costs)] and consumer sorplus (net
banefits] . Use of the willingness=to=accoopt=compensation contingent
valuation technique for warying degrees of lost hunting opportunities
showed the total wvalue to hunters of future Dall sheep hunting
opportunities was batween 53.2 billicn and %528.4 billion.

This study was conducted in response to concern that no economic
values were et established for Dpall sheep (Ovis dalli dalli) for
comparison with economic walues of proposed alternative uses of rhaep
habitat, Examples of proposed alternatives include grazing of domestic
animals, mining, and homesites, all of which may not be compatible with
wild sheap.

The purpose of this study was to determine economic values for Dall
shesp habitat based on the eXpenditures associated with hunting and on the
value shesp hunters place on their hunting experience. Thess wvalues
raprasont minimum wvalues for Dall sheap khabivar as they 40 not includa
other values for shesp such as viewing, just knowing they are "out there,™
and the wvalue of providing wildlife rescurces for f[uture qgenerations.
Values for thess nonconsumptive uses are more difficult to define and were
not addrossed in this stody.

This study was financially cupported in part by the Foundation for
Horth American Wild Bheep and the Alaska Department of Fish and Gama,
W. Heimer provided conceptual; technical, and spirituval assistance in all
phases of the work. The technical assictance of D. Reed was linvaluable.
The aditorial comments of R. Bishap, J. Brown, L. da Vauve, ¥W. Heleer,
J. Krusa, L. HcManus, 5. Murphy, 5. Peterson, D. Reed; W. Regelin,
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R. Stephenson, B. Townsend, K. Weeden, W. Williams, W. Workman, and one
anonymous roviewer are gratefully acknowledged.

BACKGROUND

Dall Sheep Honting in Alaska

Approximately 2,600 pecple hunt Dall sheep each year in Alaska and
harvest approximately 1,100 sheep in the 40-day season (10 Rugust-20
Septenber} . Approximately B0% of the hunters are residents and 20% are
nonresidents (Alaska Department of Fish and Game, unpubl. data].

Ehasp huntera in Alaska can choose from a wvariety of hunting
opportunities in eight major mountain rangea, each having its own unigue
characteristics of terrain, weather, and accasaibility (Fig. 1). When
deciding whare to hunt, hunters say consider the sheep populations within
these mountain ranges. BSome have particular charactaristics of horn growth
{Heimey and Smith 1977) and population density which may affect hunter
success. Hunters intsarested in trophy animals may choosse to hunt in
different arecam than those huntera who are content with sheesp whose horne
just mest legal minimum mize.

However, shesp hunters do not have unlimited opportunitiss in Alaska.
Hunting is restricted in naticnal parkse and menumants whare abept 27Tk of
the apprestimate 70,000 sheep in the state reside ([Heimer 1985). State
regulations include restrictions to one ram per hunter, minimum horn langth
of rams, and area=spocific rectrictions on transportation. ALl hunters are
reqeired to purchase a hunting license and obtain a harvest report form.
FMonrasidents must purchase a Dall sheep tag and must also hire a guide
unless hunting with a resident within the second degree of kindred.

Deepite restrictions, those who hunt sheep in Alaska enjoy a greater
potantial of hunting opportunities tham in any other state inm the U.5.
[(Thorne ot al. 1985, Weaver 1%85). The Alaska Department of Figh and Game
would like to ensure that these opportunities continue.

Alaska is undergoing rapid changes since major land ownership
decisions were made by legislation such as the Alaska Rative Claims
Settlemant Act ([(1972) and the Alaska Hational Interest Lands Conservation
Act (1580) . Alaska is subjected to a degree of land use planning probably
never axctedad In history (Gallagher 1985). HMany land use decisions are
and will be made weighing the economic importance of alternative uses.
Economic waluation is a procedure which is inecreasingly being used by
patural rescurce managers for datarmining maxXimum benefit. Bconomic
valuation recognizes that tradeoffs must be made and provides an objective
and conaistent basis for comparing different uses of the same land. The
aconomic value of areas used for wildlife habitat must ba determined IiF
wildlife habitat is to be considered among the alternative umes of land,

Matural Resource Economic Valuation
Values=in=-usa;:
Economic value to the consumer may be defined in two general ways,

Value=in=use fs the total satisfaction the consumer receaiven from one
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Figure 1. The eight major Dall sheep ranges in Alaska.
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Fipure 2. The amount different consmers are willing to pay for a pood or service fom a demnd curve (Fig 2ZA4).
The price actually charged for a good or service multiplied by the quantity of consmers willing to pay at

service [(Fig. 28). Bpenditures are the totnl value cxchanped for the pood or service, The amount above the

price conssrers were willing to pay is termod comamer serplus, Oonsmer surplus sdded to the expenditures

least that price equals expenditures. Those consumcrs not willing to pay the price will not tuy the good or
it one way of o@ressing the total value in use of a pood or service (Fig.2XC).



unit of a good or serviece. In this seudy, the unft is the sheep hunt or
the opportunity to go shesp hunting. Valua-in-usa 15 measured by the
maximum amount the consumer would be willing to pay to gain this satis-
faction. The amount of satisfaction gained from a good or sarvice varies
from person to person. Generally, only a few are willing to pay a gresat
deal and an Increasing number of individuals are willing to pay as price
lovels decline. When graphed; this is called the "demand curve® for one
unit of the good or service (Fig. 2A). The area enclosed by the plot is
the total willingness to pay or the total valus-in-use for the conmumsrs.

Another way to define value—in—use is to determine the minimum amcunt
the consumer (a hunter]) would have to be compensated for the loss of ane
unit of the good (ons less phasp hunting opportunity). This ia often
determined by asking tha consumer what minimum price value they would place
on the good. Both methods have their advantages and disadvantages and
serve for much discussion among economimtn (Larmon and Worksan 1983},

Valua=in=oxchange:

Value=in=-axchangs is the prloe congsumers actvally have to pay for tha
gaod or service. For most goods, the price is usually set on the opan
market via the interaction of supply and demand. The price appliss to all
consumsrs and is not tailored to fit sach individual's willingness to pay.
The area under the price designation on the demand curve eguals the total
expenditures, or the total value-in-exchange, for the good. The amount of
satisfaction wmome consusars gain above the price ls termed “consumers'
surplus™ {Fig. 2B and 2C}. (If the price is greater than the valus-in-uge,
that 18, if the good costs more than its worth to the consumer, tha
consumer is not llikely to buy.)

Comparison of the conguser surpluses orf the net benefits is the basis
for many economic decisioms. It answers a manager's problem: “Where will
the money do the most good?®

Defining these valuoe for wildlife i difficult bocause wildlife is
uaually considersed a “public good" as it is available to all and is not
diminished by use. The nonconsumptive use of wildlife resources on publie
lands has virtually no price or nearly zerc value=in=exchange to CONSUMers.
Even the price hunters must pay for the opportunity to hunt, the cost of a
hunting licenss, does not truly express wvalue as determined by the
intaraction of supply and demand. It is difficult for consumers to express
their valus—in-use for something they do not normally pay for. Becauss of
thim mitpation, the total walue-in-usée Far wildlife is often called
"pricelesa” and left undefined. T"Priceless" cannot bé used In econcmic
analyses and, with such a designation, wildlife may not be considered among
the economically important alternatives. If only expenditures are used,
the value for wildlife may be set artificially low and, when compared with
other land wuses, protecting wildlife habitat can look like a poor
investment. 1In this study, therefore, T used three measures of economic
valag.

METHODS

Economic walues of Dall shesp hunting were peasured using a
quastionnaire preparsed by ADPEG bioclogists with help from economic and
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Bocial research experts from the Univereity of Alaska. The questionnaire
was mailed to all hunters who legally hunted Dall sheep in Alaska during
the 40-day season of 1983. We did not survey about 75 hunters who hunted
in the 9-month-leng subsistence scason. The design of the gquestionnaire
and the mailing strategies are described in Watson (1984).

The guastionnaire asked 2,517 hunters about thelr hont expenditures
{value=in-axchange) including costs of transportation, cquipment; and time
off from work without pay (foregone incomw). Becausc many nonresident
hunters come to Alaska for reasons other than for hunting Dall sheep, they
woere asked what fraction of the total expenditures could be attributed to
thelr sheap hunt.

To estimate hunters' consumer surplus, the guestionnaire asked how
puch more they would have been willing to pay before deciding not to go
sheep hunting. Their answers, when added to their expenditures, would
antimate Fotal value=in=nae . Value=in-use wos also estimated using the
alternative question of how much would they charge for the sale af their
opportunity to go sheep hunking. Thia was presented as & geries of
questions which werse time and area specific.

The questionnairés weére coded and eéntered inte a computer system for
Analysis using SP8S-PC (Morusis 1984) software.

RESULTS
Questicnnaire ReppaneEe

Ninety-twa (4%) of the 2,517 guestisnnairez malled ta huntere ware
raturned as undealiverabla. ©OFf the remaining 2,425 guestionnaire=s, 2,127
[BE%) were returned by the hunters (Table 1). Two percent of the raturned
gquestionnalires wore not usable in the analysis. Most of thoze ware from
residents. The results represent only the sample (although a large one) of
gheep hunters who provided usable Information and do not necessarily
represont the values of all sheep hunters.

FExpenditures

Hunters spent at least 55.2 million on sheep hunts in 1983, They
purchased hunting licenses, camping egquipsent, oguns and ammunition,
transportation, foaod, lodging, and other items. Somo hunters also took
time off from work without pay to go sheep hunting. This cost hunters 51.4
million in foregone income. In addition to the expenditures listed above,
nonresident huntera apent over $682,000 honting other game species,
visiting relatives; or vacationing. This brought total expenditures
associated with sheep hunting to almost $5.9 million. Almost 5% million
[e5% of the total expenditures) was spent within Alaska.

Nonresident hunters accounted for about half of the expendituras even
though they accounted for only 17% of the hunters. Honresidents had higher
transportation costa and; by law, had to hire a guide unless hunting with a
regident relative within the second degres of kindred,

Resident hunters spent an average of 51,519 on each sheep hunt
{Table 2). Hinety-=ix percent of this was speant in the state. Nonresident
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Table 1.

NUMBER AND PERCENT OF ALASKA'S 1983 DALL SHEEP HUNTERS. BY
RESIDENCY. WHO RECEIVED AND RETURNED QUESTIONMAIRES AFTER
FIRST MAILING, REMINDER POSTCARDS, AND SECOND MAILING.

RESIDENTS MNoNRESIDENTS  ToTaL
ToTAL QUESTIONMAIRES 2035 390 2425
DELIVERED 20-27 Fee 1984
RETURNED By 12 Mar 1984 1052 (52%) 182 (47%) 1229 (51%)
(REMINDER POSTCARDS SENT)
RETURNED BY 30 Mar 1984 1415 (70%) 239 (61%) 1654 (68Y)
(SECOND MAILING)
RETURNED By 25 APr 1984 1756 (86R) 307 (79%) 2063 (85%)
RETURNED BY 15 JAN 1385 1806 (89%) 351 (80X) 2127 (88D)
NUMBER USABLE IN 1728 (85%) 351 (90%) 2079 (86%)

ANALYSIS
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Table 2, Hean expenditures by commodity for the surveyed resident and
nonresident Dall sheep hunters of ARlaska in 1983,

Residents Wonresidents®

Commodity fn = 1728} (n = 351}
Camera and film 5 93 F Iy
Camp gear 184 230
Entertainmant and restaurants 27 137
Forgone incoma 535 1,427
Guidea fono ao 4,477
Guide tip 1 196
Guns and asmunitien 183 518
License and tag fees 18 570
Lodging 14 106
Miscellansous 126 119
Taxidarmy 103 449
Tourism and gifts 5 243
Travel in Alaska 258 224
Travel to Alaska == 973

Avarags total E1.567 59,850

® Nonresident expenditures not adjusted to reflect anly shesp hunting
costs.
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hunters epant an average of 59,850 in total expenditures with 57,780 (794}
spent specifically on their shesp hunt, Ssventy-sight percent of their
total expenditures went directly into Alaska's sconomy.

Hunter expenditures were alsc analyzed by hunt area using the eight
major mountaln ranges as arva designations (Tabla 3). More money was spent
for sheep hunts in the Wrangell Mountaine than in any other area doe to its
popularity with resident hunters and the number of guides operating in the
area, Resident hunters spent more on hunting in the 8rocks Range than in
any other location due to high transportation costs. MNonresident hunters
paid the highest average cogts (excluding the Unspecified Area designation)
for permit hunts in the Tanana-Yukon Uplands, although the sample size Ffor
nonresidents in thie arsa was very low and resident hunters incurred little
mora than average costs there. The Arocks Range had the sacond highest
Costs to nenresidents. Both residents and nonresidenta mpent the Lleast
amsount of money on shoep hunting in the EKsnai Mountains,

Consumer Surplus

As a group, hunters would have been willing to spend at least anothar
4.4 million before deciding not to go sheep hunting in 1983. Residents
would have spent another 1.3 million (x = 3821) while nonresldents would
have spent 53.1 million (x = $9,897) (Table 4).

Yalue=in=uss

The wvalue-in-use of sheep hunting, when defined as the wvalue=in-
exchange (c¢osts) plus ceonsumer surplus (net benefits), for survey
respondonts was over $9.6 million. When value-in-use was defined by the
amount hunters would have to be compensated for the sale of their
opportunity to go sheep hunting in their 1983 hunting area the Ffollowing
Yoar, the gtatewides total wvalue=in-gse was over 23 billion (Table 5,
Fig. 3). When their foregones opportunity for sheep hunting the following
year was not limited to their hunt area but was expanded to hunting
anywhere in Alaska the following year, they asked for over $4.5 billion in
compesnsation (Table 6). TIf these respondents had to give up hunting in
their 1983 hunting area forsver (as might be the case I1f an alternative
land use wera ko preclude sheep and/or shesp hunting) , the total amoont of
compensation required would be at least 516.6 bhillion (Table 7). And when
this situation was expanded to preclude hunting anywhere in Alaska, the
lowest price charged would be over 528 billion (Table B).

Hany af the hunters indicated they had Aifficulty answering some or
all of thess apecific queaticons. ‘They Indicated this aither by not
answering the questions or writing "priceless" instead of a price. The
numbar of such hunters increased from 18% to 57% through the question
geries. HResidents and nonresidents had similar percentages of "pricelesg”
angwers or no response until asked how such they would charge for the gale
of all of their future opportunities to hunt Dall sheep in Alaska,
Sixty-twa percent of ths residents gave such answers while 338 of the
nonepesidents sald priceless or gave o Answer.

Indications of value were also inferred from comments written on the
back and in the marging of the guestionnaires., These fincluded “shoap

137



TIPS TRUSTIUN FINUST = dNO

pes’e 08L'L LES'T =X

(6E0°Z) £66°90Z°S $ {zegl ove'ZBS'ZT § {los'T) eso'wZa’‘z § 305
£€z2’s E9Z'ET T6L'T =X

lot) cze‘zs fe) o6L'et L) Les'zt Tady potjioedsun
YES'Z E08°L 689'1 =

(ge¥) PaP ILL"T l1a) zZwo'ze9 fitr] Zwer'rol S3H TTebuwapy
FE9'E 098"6 ZTLS'T =X

(ov) L9v'6L lz) oze'st (8€) L¥L'6S spueTdn uwoynj-eururl

9E6"T Q£6'9 £TZ'1 =% SIW TURIUM

{ooz) oez'esE (sZ) oOsz'eLl {sit) oZo'vie ‘e TInyD ‘rulesyvl
9L6 L6y IZL =

{EET) swB'BZT (8) esc’sc (sz21) wBLo'06 sbury ulW jeuey
9L0"E £L9'9 ¥aL' T =%

(Bsz) cze‘sis (6E) sBzz'osE {652) w@er'ast abury u3W youbnyd
EBO'Y L8s"'e T6L'Z =X

(L92) E81'060'T (o) 909'es9 (T6T) LLS'LEY sbuvy sxo0lg
SES'C BBL"L SU9°'T =X

{0ST) EZL'EFS (ak) SZ9"18E (101} 860"Z91 LAHO 3o Jsan ‘ebuwy Ny
581’2 SEB"L SEF’'T  =x

lEvr) L96'8% $ i6k) TIG'EBE § (reE) 950°S85 % LAHO Fo asea 'abuey ¥y

(u} Te3zol (U] SIULPTEOIUDH jul EJULPTESY UOTIRIO]

* [eeae jJuny puw Soudplsel

&) srojuny desys TIvd Eg6l §,UySvIY JO ofdwws oyl JOo soan3iTpusdxs abeasaw puvw TE30L ‘[ eTqel

138



AIed TeuoTIEN TIEURd = dND

SOE‘Z L6E'6 128 =X

(STGT) BBT'CTIH'F & (ETE) SZL'L6O'E % (Z09°T) 29%'SIC'T 3 T30l
ooz'1 s08 6Z5'1T =X

(T1) o0Z°'cl {5} szo'y (9) GL1'6 eaxy payjioedsun
0101 el 1948 =X

(zor) BIv'99F (oL} es8'BIl (Z6E) OLS'LEL 53W Trabueiy
£rd 529 558 =X

{oF) LEL'EE iz) osz'1 (8E} LBP'EE spurpdn uoxni-ruvLEy
zL9 9LL'1 EBS =t

(LBT) S89'SZT (rZ) sr9'ot (E9T) 090°56 83W BPURIEN

fRulT oYY feulesyTEl
¥EL OsL'E BLS =¥

{ZZ1) <£15'68 (9) oos'ze (91r) E10°L9 sbuey uaW TRUSY
5L PEZ'1 EB9 s

(z82] Z&9'1IZ (FE) OCOC'ZP {(B¥zZ) IBE'691 abuwd u3lN Yavboayd
899' 11 TE9°9¢E DE0* T =¥

{15Z) 0Q09'8Z6'Z (GL) SEZE'LEL'E (9LT) SsLZUIB1 sbuwy syooag
¥O6 L1l £9L =i

[Bf1} SSLSIT (ev) OO0E*GS {t6) SS#'6S giid 3o JEBA *wbuwy AV
FE6 O1E" T 156 =%

(zzy} ®©ES'6IF 3 {0s) E15°59 § {ZLE) SLO'¥WSE 35 paNa 3o 3sre 4 pburd Ay

fuy Trice (u) s3usplEazuDH (u) s3usprssy LBOTIEI0

838023 EART TV3I03 2
g,eqoeTy jo epdwues oyl Ag wearh (AousprEsed pur PRIP A BlS0D pesPeloul eEeleae pue [EIQL

LLBUTIUNY deoys ob 03 J0U papIaep Bavy PIOOA NOA BIOJOG ULBE DARY O3 BaAPY
ned ﬂ-.—__rn.F .-IuIm..._ﬂ -rn:.._.l .I..nm_._.._

ruorieenb py3 03 esucdsel ur sisjuny dovys TTed

roRTqRL

139



(28.4)

no
g
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Figure 3. Total dollar smounts the sample of Alaska's 1983 Dall sheep
hunters gave in response to the following questions:
What i= 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 19284 to hunt Dall sheep in any mountain
range in Alaska?

C....all of your future opportunities to hunt Dall sheep in your
18683 hunting area?

D....all of your future opportunities to bunt Dall sheep in Alaska?

140



Jyawd TeuoTIvH FIVUSsd = JdRd i

ELE OLE" T

PEPPE

ES¥Y 9SL"Z =X

(BP9'1) OFP LOD'LYL'E S {9gz) o9zr'ZO0'L 3 [ESC"I} ¥I0"SOQ°OPZI‘C 3 eI
s0Z'\ SZT'z ooB* 11 =X

(B) SL9°59 £) sL9'9 (5) ©00*'6S waly peyjroodsup
CLT*OFE »05'C THL" pOF -2

(OTE) TES‘PPE‘'LOT [L9) BEL"PEZ (EFZ) E6L'6DT"LOT 83H TTebueay
PIE'E PEE'E =X

(£E) O0OL'GOT (o) (EE) 0OL'60T spuerdn uoyni-vuRURl
GEG'EY CEZ'Y LOO'EL =X

(+LiT] ®#9P'SZI'TY (EZ) OSC"T0T 151) PIT*PEQ'TI ¥IW PuRIEy

TUuIT oW CeUIeeNT el
SILTZT SE9"L LHE"EL =x

(*TT] oOL'0SP'1 (3) osLST (H0T) OSE*FER"T wbuey uaW TEULY
206" LE The'E BEZ'EFR .

(¥SZ) GOZ'LZ9'6 (*E) o©O0Z*'0O11 (0ZZ) GOO*LIG'6 sbuwy UK yowbnyy
PSOTLSE Y E5Z'LL 9E8" 019 =¥

(t€z) Z10'BT9°900'1 (£9) GLe"OFE'P (¥91) LEQ"LLL"TOO"T sbuey S300IQE
FIF'OLL 13§ 14 GFE'SZL"L =X

(CCT) BIv 99k Z01 (EF) OS0"OPI'T {06) B9E"9ZE"T0T pAH0 3O JEam “abuwy NV
S98°0LT S EGR"Z1 FOL " GEL"S =4

(18E) TLL*661°8B0O0"Z & (E¥) BB9"Z55 & (BEE) EFD"LPO'LOO'Z & _dNQ JO Isee ‘abuwry v

(u) Te30% (U} BIUBPTEAIUCH {u) BIuBpTEaY uoy3Ed0]

LLPRlvw BUjJuUnY fE5T ANGA U pEsT Uy deeys [Twq 3uny o3 Aajunjacddo Inof Jo aTee @iy I0j

abavyo prnoa nod sotad Jsomoy eyl 8T A0UM.

H,ENSETY JOo arjduvs oyl Ag usath (AouapiEss pur weiv Jjuny Agj @57ad ebeasar pur TeI0L

ivoyisenb eyl o3 s@ucdsea uy szaquny deays (1v E8EL

S eIqQuL

141



Hied [UUOTieH TIvUL] = JHG §

S IpLE QEZ BT SIT*EBE"E
[BF2 1) OQO0"tEG LISV 5 {9.f) FBO"GBI'9 5 (ZLE"T) SI6°PEZ TIS'VF $ 3oL
GI6'E oos'e OSEL"ET
(L] Dos‘E9 (E) DOS"L (¥} 000%ssS waay petjieadsun
ERF E9L L 010" ¥ [IB"pEE"E
[(FRE] BT LLT T90°T (€9) Z19°8rC (ZZE) LOD"GEG"O90°T F3W TTebuway
LLF* 9L LAV OE
(1€} oOO0B'OCT'I {0} {IE)} OOB"DEL"T spurTdn UONNA=-FUEUEL
ore’ 118’9 LLL'D BEL'ELB"L
(91 B9T'9pi ‘011’1 (ZZ} TOT'6FI (TPT) 290" ERT°ONTL'I S1W EUEIEN
. BU3TINMD # FUujeasIeL
Lug'aLn L9E'E 5I9°ZE6
(6TT) OEL'Sel’'pOl (8] oODZ'DE (EIT] OES"SSZ"FOI ebury wiW Teuay
CETR T #8a1’E 591" 06
(BCE) SPb'Si9'BT [EE) SBE'TOT (902)] 090"wLS"HI abuey w3lW yorbnyd
LG 'BLY IVB EL SEZ'159
(BTZ)] SES"LBO'SOT (s8] OTi‘G6i'¥ (PST) SEZB"LGZ 00T abueg s¥oo0ag
ZIv'Z18 BFB'LE GEE'EZLZ'T
{S€1) zZ¥p" 55" 10T (EF) OSk'LBT'1 (E8)] EBB*ESE"0OL gdNd 30 350a *abuwd WY
orTia95" oFE’'E LBT'BTIE 9
{Z9€] T19L'999'510°Z 5 (£r) 91’591 5 {6TE] SE9*TOS*STI0'Z § gafid #0 3sva fabuwy WY
[u} TeIOL (u) SuapTSaiuoy (U} EJULpTSoY UQTIHo]

‘Eoir IUNY [R5l  Sjluspucdsel uD poER ACTUY PUIEY]
By GAPNSETY Ui ebuea upejunow aue uT desys TTeq 3uny o3 Feel 4l A3tunjacdde anch jo eres oyl
103 wbapys p,nok eotad Jsemol oy3 ST JeyM, fuolisonb oy3z o3 esuodses uy saejuny deeys 1TV caal

8,248y J9 oldues ayl Ag ueath (Soueprsea pue eaie juny Ag) eopad sbeasaw pue TE3ICL "9 BIGQEL

142



¥yivg TRUDTIUN JIEUSd = AN

L3
OEG'856°01T GZI'S8T GEG'OZT’EY =X
(PIS'T) LIG'GIB'I6S"9T &  (£SZ) TISL'ifa'ey § (1892'1) oS91*Z8G6"PFG als 12308
985 LTT L99"y 000 kLl =x
{(6) ooo'BS0’'1 [E} ©00'¥T i9) oo0'prO'1 Uaiy pajjioediun
6C1'PeE'S1 6L 0% GFE"PER'HT =X
(BSE) 960'860'069°S LS} BEI005"T (10E}) EO00'BGeI"LE9’S EIH T1abueay
r19'6L F19°6L
(6Z) sra'soE't (s} (6Z) GEZB"BOE"Z spuwTd[] uoyni-elUeung
ZoL'06s'E 6E£5"811 I9E°'SKE" b =X
(S¢T) €BF'099'0ZS {EZ) oOor'azi'l (EZZ1) EBO"PEG"LIS HIW eUElEy
TRUITTNYD "euloeaNIUl
TI1'Z6 00T'y 56896 =%
(ie) ooB'vEe'd {5} 00s'0Z (Z6) OCOE°PI6'@ abuwy u3ay Feusld
EPT ZER'ET BaZ'9 GIE"BOT1 6T =X
(LZZ) sSTP'960'6RO'E {9z} OSL'T9T (T0E) SLo'zee’ero’t abuwy uly yowbnyy
9EB'ZTT'TT 086 ' L09 CTE9'S9L9T =X
(CeT) ooo'vAL'PST’Z {19 o08'980"'LL (1T} OQO8"Lea’LIl’Z abuvy syooig
650'66 £oc'es 1E2'0L1 =x
(LTIT] E£E6'6GES'TI {o¥) STI'ZEc'2 (Ley BOB'LSL'G g N0 3O I5La *pbuwg AV
ZEL'9ST'ST 056" T¥ T65°850"LT =X
(O¥E] SSL'@AZ'EST's £ f8f) a80"FES"'T 3§ (ZOE) L[99°p69"TST'S 3% _-_EE 30 jsva ‘obuey Wy
{u] Te3CL (8} suapisaIucl (u) SJUapTIwy Uopel0]

duj #bavys p,nof sojad IzesOl BYY ST UM,

B uysey Jo oldurs oyl A&y death [Aousprsed pue fwie Juny Agp sopad abeieaw puw TEIOL

LiVeae BUjjuny EgsI INCA uUT dosys Treq 3uny 03 soj3junidoddo

sanang Jnod Jo T1® Jo a(us 8y}

tunijsanb syl o3 osuodses ur szajuny desys [T C8ET

LORTERL

143



NIvd TPUOTIRN TIRUSD = ANO

(TLe'1)

(g}

(IZE)

(sZ)

{DET]

{68]

[E86T]

[9LT]

[ETT)

(STE]

ceL'EIL' 0z

[

LYE*EOC ZIP BT $

0D0*ESE
000" ZL0%2

LO6" 99692
EPO°LLE"9S9"E

FOB'RTL
001"G66"E

ELB " OEL ST
CEE 905 PPOT
GYE"B99"EE
DEO'EBV LTO"E

IZL BLE ST
ZES"SPOBIT E

LEB'SZD BT
SEZLYSZLTE

SET' 60T
BSTEELF EE

0Te’' L9L’ 6T
957 ' 098 9LE'6

=

1

e

T

o

=X
E]

(owE)

(E]

{os)

(o)

{Tz)

sl

[sZ})

(a5}

(ER)

(HE)

EBT'Sel =X
BEE'EFE' 9D 3
EEE’ET

000" LE =
OLE'TE =X
105'890° T
000 '8T =X
000’86’ €
095'9 =X
oo8'ZE

0os's =
005 "Iz
GET'E£99 =%

09L'sis 98

PRGBS =X
SEELLV'E

PLP'69 2 =X
To0"o¥e'z $

(IeT'n)

(5)

(1)

(5Z)

{EDT)

(ra)

(OLT)

{0ZT)

(DL}

[LLED

886°6L0°52 =X
656 "Cay gL "aTS

000 °LO¥ =X
000'et0’z
#0rBLE 1L X
ol Tt
FOB ETT =%
001" 666" 2

BE0°TIL'HT =X

EEE"HOLOPO"Z
GOE°LTIO"PE =X
OBE"OSY " LTIO"Z

BIP'BZE'BT =X
Z60"TEB'SIT L

90" EET 9L =%
GESTL6"GET"E

9ZZ 662 aX

T30

®aIy paritasdsun

14 TiobuRIM

spueTdn UONNE-TFUTURL

W wUTIEM
"PUITTONS "PUl0SNTRL

obury UlW Teusy

abury my yowbougn

abury Bxo00Ig

EEB'SYE 0L T ANG 30 3som ‘ebuey v

06 IFYB'EE =X

SST 0ZEZ RLE'E S gand J0 J9%0 ‘abury RqV

(u) TwIaL

(U} BIUSpFEIIUCH

(u} sIuspIsaY

UOTITO]

LTXERTY Uy deays [req juny o3 sariTunjIoddo Banyng anod Jo TIE Jo aTes oyl

o3 sbavys p,nolk eoTzd Jmemor Byl BT IFUM,

goTysanb ayz o3 esuodses uy siajuny dooys T[90 CHGT
8, 9yEeTy 3o atdues oyl Ag usarb (fouspyssa puw waav uny Ag) 2otad ebezese puw TEjcL g OTgUl

L4k



hunting is a priceless experience,™ "hunting is a right and can't ba &Ecld,”
or "I don't like these guestions and I refugse to angwaer thom."
Thirty=threes percent of residencs and 16% of nonresidents made such
commants regardless of whether they answerad the questions.

DISCUSSTON

S0, what is sheep hunting worth? All of the values obtained in this
study represent soese portion of the Full value of sheep hunting, sheep, and
sheep habitat to hunters. Tt is important for those making land use
dacisions to remember what is being seasured and wheather benefits are being
included as well as costs.

The wvalug-Iin-gxchange or expendltures method moasures only huntezs'
cogts. The §5-6 million dollar figure 1s improssive, especlally when onae
remambars it 1s a minimum amount and iz spent annually by approximately
2,600 people who harvest cnly 1,100 sheep. The cost per sheasp for huntors
rasponding to this survey was ovar 56,400 including the oxpenses of
ungycceanful hunters. &n ipput-outpot model designed for Alaska's current
ecanomy would be able to translate these expenditures into jobs and income
levela. Such a model does not yet exist, although there has been scme
progress (J. Wettleton, University of Alaska, pers. commun.j .

One must be cautious when comparing expenditure wvalués., They are
useful as "wow™ figures, and may Iindicate the effects of resource
panagemont decisions on losal employment and income levels. Huk they
BaARUYe only co&6ts And not benefita of particular activities ar land uses.

For example, Wyocaing Game and Fish estimated hunters spent 52,500 per
bighorn sheep ([Ovis canadensis canadensis)] harvested in 1982, with total
expanditures by hunters in the state reaching nearly $500,000 (Thorne at
al. 15985). If hunters in Alaska apent at least 56,400 per Dall ram
harvastad, then is Dall sheep hunting mors important than bighorn sheep
hunting? More jobs may be supported and more income may change hands in
Alaska, but value measurad in terms of costs does not measure the benefits
gained. Loomis ot al. (1984) give examples of how misuse of expenditure
inforsacion can aven b detrimental to wildlife.

If the expenditure figures soem impressive,; the amount hunters werse
willing to pay in addition to their expenditure level is even more so. The
reason nonresidentn were willing to pay more could be due to at least two
factors. Reaidents tended to have lower income lewels than nonresidents
and were less able to pay should the price increase, In addition,
nonresidents were less likely to ba able to raturn regularly to Alaska and
may have thought of thelr hunt as perhaps a onee (or twice)-in-a-1ifstims
sxparisnce.

The alternative technigue (what is the lowest price...?) for
datermining valua-in-uss is not affected by income reéstraint. This ecan
explain part of the differonce betwean the two value-in-ufe amounts.

The differant results may also be dus to the latter tochnique's
tendency to provoke emotional responses especially when used for valuing a
public good or an activity vhich has high personal value. Tt is difficule
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Figure 4, Percent of sample of Alaska's 18683 Dall sheep hunters who
did pot answer or answered 'priceless" in response to the following

guestions:
What is the lowest price you'd charge for the sale of:
.. . YOUr opportunity to hunt Dall sheep in 1984 in your 1883
hunting area?
B....your oppartunity in 1984 to munt Dall sheep in any mountain
range in Alaskna?
C....all of your future opportunities to hunt Dall sheep in vour

1983 mnting area?
D....all of your future opportunities to hunt Dall sheep in Alaska?
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to may whather the high dollar responzes were given honestly or inflated by
emotion. Some degres of difficulty was reflected in the increaming mmber
of “priceless” and nonresponses received (Fig. 4). These responses, though
not usable in estimating an economic value, are an indication of the
impartance ahesp huntera place on the activity, and shonld not be entirely
disceinbad .

Is 528 billiomn, or B20.7 million par hunter who answered this
question, a reasonable amsunt of compansation for the loss of all of thess
hunters® Ffuture sheep hunting opportunities in Alaska? IF the average
compansation requestad for the loss of a year's opportunity to hunt shaep
i 52.7 million (Table 6}, then the average number of years For which
huntere want to be compensated (520.7 million ? $2.7 million par year) is
7.7 or B ysars. With a digcount rats of 108, the compensation would cover
12 yeara. If the average hunter is in his 30's or 40"s (Watson, in press],
12 mora years of the opportunity to go sheep hunting might approximate what
these hunters would bé losing in their lifetimes should thesy not be ahle to
hunt shesp again.

The 52,7 pillion amount may seem like an inappropriate value ta be
placed on the loss of a year's ocpportunity to hunt. But this figure is not
the remult of & court of law'n determination of an award for damagos. What
in being measured in economic terms are human wvalues. Obvicusly, the
opportunity to go sheep hunting iz extremely impartant to hunters.

The values cbtained hers are minimum values. The values of all shasp
huntors are not included; subsistonce hunters wers not surveyed and not all
who wore surveyed chose to respond. In addition to these values directly
associated with Dall sheap hunting are those walues held by nonconsumptive
UBars. These additional wvaluss must also be considersed in lapd nsa
decinions,

Futking dallar values on public goods is a difficult proposition for
economists, biologists, and for the general public who has to help them.
As an increaning number of land use decisions are being made on an economic
basis, it ls important to understand the benefits and the costs of land
uges. The best decislons cannot ba made without both bensfits and comsts in
mind.
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QUESTIONS AND ANSWERS

Bruce Smith, Wyoming: T'm interessted in how you might he ahle tn
apply this information to benefit either hunting or conservation
of vildlife?

Sarah Watson: I'm hoping te be able to apply this information
and T'm hoping to get planners to apply it. Our habitat diviasion
has heen working with me trying to make sure we use techniques
that are going to be comparable with alternative uses, like
mining or homesites. The techniques used here are being used
more and more by economiata. I undersatand there;s several
atudies being done in the lower &48; if anybody knowsa about them I
would appreciate references hecause [ would like tu compare the
values I've obhtained, to see juat how close or far off I am.
Most of Ehe walues are for comparative purposes and when you
compare the hensefits, the ane that has the higher benefita ia
probably the one you should invest in. Politics is not being
included in this decision and that is really something T ecan'e dn
anything ahout.
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