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ABSTRACT
The economic value of wildlife is partly reflected in the Texas hunt
lease and rural land markets. The results of.an extensive survey of Texas
"hunters, and a land valuation mcdel are utilized to develop estimates of the
value of wildlife in Texas. Although the value of wildlife cannot be pre-
cisely calculated, these estimates clearly indicate that wildlife is an enor-

mously valuable natural resource.



" Tue Economic VaLue oF WILDLIFE RESOURCES IN TEXAS

Properly managing lands with-wildliferiS'difficult unléss some under-
standiﬁé éf the relative value,cf'kildlifé to sﬁciety is obtained. The value
of wiidlife resources to séciety is difficult to measure becagse these
resources are publicly held ﬁith iittle or nd market transactions available
| to reveal their relative value. Past attempts to determine the value of such
resources have largely concentraﬁed on demand. Meyer'pointé ouf that}“will-
ingness/ability to pay, revealed»by di:ect_questipﬂing; indirect observatioh,
or expenditﬁre-participatiCn relationships (travel/transfer cost), hévev
- formed the basis foﬁ thevvaluation of public fish and wildlife recréation for
at least tﬁo decades” [1979, pP. 224]. Although these attempts provide useful

informatiéﬁ [Schulze, d'Arge and Brockshire 1981], accurate data on what
_individuals actually do pay for access to these resources (within a reason-
‘ab1j develcped mafket; and wherevfree public'acéess to wildlife.resourqes is
not readily available) would be a more reliable indicator ;f thé valué.of
these resources:}_Because almost all of the land in Texas is privately owned,
and becauseba market fcr buying énd selling the rights tb‘access wildlife on
priﬁate land has develbéed,,thié can be doné with SOmé sucéess in Texas.
There are basically only four ways to get access to wildlife in Texas.
One way is to use public land. In Texas there is very 1itt1é public land;
much of it has poor hunﬁ;ng;'and'if is oftén over crowded. The second way is
| t§ be invited onto pri§ate iand by family, friends, or aséociéteg,v A‘third
way is to pufchase a hunting or recreational lease directly from the landlord
or to belong}td a sportsman ciub, a company, or some cher organization that
has purchésed tbese righ}s. The fourth way is to obtain title to the iand

itself.



The value of wildlife is reflected in the Texas hunt lease system and
rural land market. This paper will explore the Texas hunt lease system and
rﬁral land market as it relates to the actual buying and selling of the
rights to access #ildlife. First thé lease system in Texas will be briefly
described. Next the results of an extensive survey of hunters and how much
they have paid for huntihg'leases will be repoftéd.‘ Finally, the effects

that wildlife has on land values will be discussed.

Texa,s. Hunt Leaée System

When Texas entered the Union in 1845 it retained title to'all_public
land. However, the state government quickly proceeded to give'away most‘of
its real estate. By 1898 it had divested itself of all unappropriated land
[Fugua 1980, p. 13].  Today, Texas has eight general types of habitat and
»fifteen unique ecosystems that cover over 262,840 square miles including
approximately 3 million wﬁite-tailed deer on approximately 77 million acres
of deer range [Texas Parks and Wildlife Department 1971 ané Texas Spcrtsman
1982]. Almost all of this is on privately held iand.

Texas wildlife is regarded as being held in trust by the state for the
use’ofbthe public,'bﬁt access to this wildlife, for the moét part, is cont-
rolled by private landowners. As Teer and Forrest pcinted‘dut, "control of
access has, for all préctical purposes, transfered the custody of gameAani-
mals from the State to #he landowners" [1968, p. 194]. Because the wvalue of
this wildlife, particuiarly for hunting, has been recognized by ﬁandowners
and hﬁnters,”é market dr leasing system for trespass rights to»aécess wilg-
life on private property has developed. Four general types of leasing
arrangéments can be i@éqpified.» | |

The first and most common type of leasing arrangement is the annual or



‘seasonal lease. Under this arrangement the landowner provides a hunter or
':group oﬁ huntergythe privalege of hunting on the land for a particular hunt-
ing season or for a full year. Annual leases often allow the huntgrs to hunt
mﬁltiplé épecies within their respective seasons throughout the year. Sea-
sonal leases genefallf allow,hunt;ng limited species during their hunting
season. The hunters and the landowner will agree on the services provided by
the'landowner, and harvest quotas for the hunter (within the established
State and County game regulations). In addition, this arrangemént may also
includevprivileges to engage in other non-hunting activities. such as wildlife
and\natu:e photography, camping, horseback riding, étc.

- The second type of leasin§ arrangement is day-hunts. Under this
arrangement the landowner allows hunter access to wildlife on the land on a
pér-day basis similar to arrangements made with trailer parks, or other such
- recreation facilities. Agéin éervices provided by the landlord and hunter
éuotas must be agreed ﬁpon. - N

A third type of leasing arrangement is where the landlord charges hun-
ters directly for the animals bagged. Charges may differ by sex, size, ant-
le;,development, or other sﬁch characteristiéé. Often there will be a base
per-day or per-season charge for accessvto the property and an additional fee
depending on the animais taken. |

The fourth type of leasing arrangement is where the léﬁdowner sells the
rights to access his land fordhunting or other recreational actifities,to an
outfitter, a recreationai or spcrtsman club, ¢r some other such organiﬁation
andvallows them to manage access to the land fér hunting or othe; outd§or
recreation for a predetermined period of time and within an agreed upon set

- of conditions.
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Under all léasingAarraﬁgements; the price of the lease depénds on the
sefvices’oféered, the game species that can be hunted, the quality and quan-
tity of wildlife, the aesthetic appeal of the land, the number of acres of
léndAinvolved, the diétance from metrbpoiitén areas, and qther such factors.
Sbme sérvicés that can be provided by the landowner aré lodging, meals, guid-
ing, tree stands,‘mapsbqf the ranch, target ranges; cémpsites, etc. Landown-
ers can buildAdeer-proof'fen:es arouhd their property, provide supplemental
feed to the wildlife, do pépﬁlation counts and try to maintain a given sex
_ratio or age distribution,1estab1ish populations of egdtic game,‘or other
“such practices that help provide a marketable wildlifé resoufce to outdoor
recreaticonists interested in accessing wildlife, |

Thisvleasing market in Texas is generaliy not.centeralized or formal.
Landlords,sometimeS'advéttize-in.newspapers-or magazines and lists ofblan¥v
' dqwners willing to giQe leases can often be obtained locally. However, a
large share of the'leasiﬁg arfangements are ﬁade throughvfriends, relatiVes,
and associates and are often informal. 1In addition, because wildlife is
viewed not qnly as-being aesthetically desirable but also és a source of éco—
nomic returns to the land, most laﬁdowners zealously protect.thesé resources
by enforcing trespass laws. Although both hunters and’lanéowne55»are
expécted to comply witﬁ State andvCounty,game'regulations; Texas wildlifé is
primarily controlied by pfivate landowners, and, for the most part, must be

accessed through them.

-

- 'Hunter Survey -
A telephone survey of 3,08; hunters was conducted from February to May,.
1982. Participants were randomly selected from a list of individuals that

purchased hunting licenses during the 1980-1981 hunting season. This list



was compiled by the Texas Parks and Wildlife Department (TPWD) and used to
identify hunters participating in the 1981-1982 hunting season. The sample
was selected by proportionally‘selectihg,licenSed hunters from each of the
‘four administrative regions of the TPWD. Tﬁe‘study'wasvnot soley an attempt
to examine the prices paid for hunting leases, buf was‘élso an attempt to
assess hunte:s' attitudes and preferences ccncefning’Texas wildlife and wild-
life regulafory policies [Themas and Adams 1982].

Inférmation on hunter charaéteristics such as age, sex, race, education,
incbme, and residence was obtained. The average age of the sample was with
ages ranging from 9 €0 8§ years. Ninety-four percent 6f the sample hunters
were male. Alsp, 94 percént were white with approximately four percent beingv
Hispanic and two percent being Black. Slightly over 50 perceﬁt had at least
scme college education. Another 30-pe:cent had finished high schoocl. The
" average family income qf the sample was between $25,000 and $30,000. Almést
30 percent had total family iﬁcomestof over $40,000. Sixty-two percent.
reported liVing in ﬁrban areas.

Of those sampled, only 75 percent actually hunted during the 1981-1982
season. Whiteétailed deer was the most hunted game speciés (hunﬁed by fs% of
the hunters) followed by dove (54%), quail (43%), squirrel;(BG%), rabbit
(35%), turkey (25%), duck (21%), Javalina (13%), geese (10%), and mule deer
(5%). Aﬁtelope, pheasant, raccoon, and fox were also hﬁnted by a relatively
small number of'huntefs; Whi%e-tailed deet, mule deer, and»turkéy were mést}
commonly accessea through hunting leéses. .Approximately 40 percént of those
surveyed that hﬁnted thése‘speéies purchased é‘lease to do So; 'This compared
with 35, 24, 21, 19, and 15 percent for javalina, geese, duck, quail, and

dove respectively; Those that hunted without a lease generally hunted on



their oﬁn laﬁd, or had free access to private land by invitation from friends
and relatives. Less than 10 percent of those'surveyed that hunted white-
tailed deer, javalina, turkey; dove, or quail didvso on public land.  Water-
fowl was most commonly hunted on public land; however, only 27 percent of the
éeese hunters and 19 percent of the duck hunters surveyed hunted on public
land.

The cost of the hﬁnt leases ranged from one to‘over 5,000 dollars. The
average cost of a white-tailed deer lease, as reported by those surveyed, was
393 dollars. The average cost of a mule deer lease was 902 dollars. The
average cost of leases to hunt duck and geese was 626 and 758 dollars respec-

tively. The cost-of-lease data ﬁo; dove, quail, squirrel, rabbit, turkey,
and javalina was confounded-by the fact that the leases commonly included the
rights to hunt multiple species. /Howéver,vthe costs of these leases were
‘notably high. The éverage cost of leasés that iﬂcluded thevrights to hunt
'theseVSPecies rénged from 293 dcliars for squirrels to 647 dollars for'qgail.

It is élear thét hunters aré willing, able, and do pay significantly to

obtain access to wildlife in Texas. In the 1981-1982 season, it was esti-
mated that over 300,000 white-tailed deer were harvested by 533,130 hunters
[Texas Sportsman 1982]. Assuming that 40 percent of these;huﬁters purchased
leases at an averagebcést of 393 dollars per lease, the total amount spent on
hunting leases to access white-tailed deér during the 1981-1982 hunting sea;
son was approximately 84 million dbllars. When the amountvspentfbn leases to
hunt dove, quail, mule-déer, water-fowl,}java%ina, and o;her gamé spec{es is
included, the total amount spent on leases to‘hunt is conservatively esti-

mated as being over 100 million dollars.



wildlife’s Effect on f.and Prices

The value of wildlife is also partly reflected in the rural land market
in Texas. Wildlife contributes to the value of land as a result df its
natural aesthetic value; the value of owning the rights of ingress to the
land for hunting by the landowner, friends and relatives; and the potential
of providing income from hunting leéses. The effect that white-tailéd-deer
have on rural land prices can be approximated by using a land valuation model
estimated by Pope [1983] ﬁo evaluate the agricultural pfoductive and éonsumpf
tive use compcnents of rural land values in Texas. This model is briefly
presented in Appendix A. In this model, factors relating to population den-
sity, proximity to the three major metropolitan areas of Texés, and differ-
ences in ncn-quantifiéble aesthetic qualities collectively explain the larg-
est portion of’the variance in land values.

Net returns to land from agricultural production and hunt leases signi-
ficantly effects rural land values. Based oﬁ the capitalization rate ésti-
mated by the land valuation model, the contribution to land values from aver-
age annual net returns can be approximated by capitalizing these returns by a
rate of (1/11.84) or 8.45 percent. In areas where deer'léasing is common,
net income from hunting leéses, as an average, ranges between one to three
dollars per acre [Staté Property Tax Board 1981]. Based on a capitalization
rate of 8.45 percent, this income from deer leases contributes 12 to 35 dol-
lars per acre to the average ;ricerf deer range. If it is assuﬁed.that |
income from deer range a§erages 1.5 dollars pér acre, the total income‘from
these leases equals'appfoximately 115 million‘dollars -- an amount roughly
comparable with the‘to;al amount previously estimated‘using survey data.

Because the natural aesthetic value of wildlife and the value of owning



the rightsvof lngress to the land for hunting by the landowner, friends, and
_relatives isvnot captured by the‘inCome received from,hunting leases, the
total number of whiteetailed»deer_harvested,per sQuare»mile (DRH)'ls included
‘as a varlable in the model. This variable indicates not only the ahundance |
- of deer, but also the degree of hunter appeal. Based on the model, an
increase of one deer harvested per square mile correlates,with an additional
18.31 dollars per acre in the value of rural land in Texas. This is in addi-
tion to the value of the land from capitalized hunt lease income. For exam-
ple, 'in the 1981-1982 season, therevwere approximatelj 10 deer harvested per
squarermilevin several counties in the Texas Hill Country. This good wild-»
life potential is estimated'to contribute, on}the average, approximately‘ls3
.dollars per acre to rural land values.in these counties. In comparison, the
-average contribution to land values from traditional agriculture in these
" counties is less than 70 dollars per acre.

The total contribution of white-tailed deer to rural land valueshln '
Texas is estimated as follows:

o=z, (13.31)-<nnai>'<TRAi) + HLI/0.0845
. . v

where CD equals the total eontribution-of white-talled deer to land values,
DRH equals the number .of deer harvested per square mlle in county i (when
less than 93 deer were harvested in the county DRH —0), TRA equals the total
number of rural acres in county i, HLI equals total annual lncome from
whlte-talled deer leases, and N equals the number of countles in Texas.

If it is assumed that HLI equals 100 million dollars, the estimated
total contribution of white-tailed deer to rural land values_equals approxi-i-

- mately 4.4 billionfdollars. This equals approximately 29 dollarshper acre of



,rurai land in Texas and 57 dollars pef acre of deer range. If this 4.4
billion dollars isvannualized by multiplying it by the capitaiization ratevcf
‘>8.45 percent, the total annUalizéd value'iS-eétimatéd'as apéroximately 383
million dollars. This is roughly comparable with thé results obtained from |
previous surveybdata. If,‘baséd’on survey data, it is assumed that the aver-
age value of the :ights>to access deer for all white-tailed deer hunters in
Texas equals the average amount péid for a white-tailed deer leases ($393),
the total vélue of white;tailed deer for hunting purposes alone egquals
bapproximately‘210 million dqllars. The annualized value of white-tailed
deer; as feflected in land values, i§ expected to be somewhat larger than
that based primarily on hunt lease data. It includes not oniy the wvalue of

white-tailed deer for hunting purposes, but also their aesthetic value.

Conclusions

In Texas, the value of wildlife is at least partly reflected in its hunt
lease and rural land markets. By studying these markets, rough estimates of
the value of wiidlife in Texas can be made. Because required data relating
to other species is either not available or confounded with various problems,
mosi of the estimates in this paper are based'on data relaﬁing primarily to
white-tailed deer. However, these estimates serve to illuétrate the value of
wildlife in generél. ’

It is estimated that 6ver'100 million dollarsbis spent annually on
leasés to access wildlife for hunting purposes. Estimates of thé total
annual value of wildlife in Texés range from.ioo to over 380 miliion déllérs.
This equals one to over 3.5 percent of the total cash receipts from agricul-.

tural production in Tgkas in 1981, and rivals the value of some more tradi-

tional agricultural commodities. For example, in 1981} the total cash
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receipts for sheep, lamb, mohair, and wool equaled 114-million dollars. It -
is aiso eStimated that, in terms of its contribution to land'valﬁés, wildlife
is valued at over 4 biliion déllars and contriButes oﬁer'so dollars-per'acre
to the averaée value of_deé: range; In Some areas of Texas;the contribution
to land-§alues from wildlife is greater ﬁhan the contribution f?om tradi-
tional liwvestock production. vIn cqnclusion, althouéh‘the value of wildlife
in Texa$ cannot be precisely.calculated, by exploriﬁg the hﬁht lease system
and rural lénd market in Texas, it ié.clear'that wildlife is an enormously

valuable natural resource. ..
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Appendix A. Land Valuation Model

Data perﬁaining to the average market value of rural agricultural land
and‘averaée net returns to the land were-obtained for.all school districts in
Texas from the State Property Tax Board. Data pertaining to quality of hunt-
ing, population density, and proximity to major métropolitan areas were also
collected. The s;hool diétricts that were within oné of the 26 metropolitan
statistical areas of Texas and other school districts that were primarily
urban or urban fringe districts were déleted.,'Also, 15 regions of aesthetic
appeal were identified basédvon.differences in topography, vegetation cover,
access to the ocean, type of dominant agricultural activity and othef fac-
tors. Usihg»least-squares regreésion, the following land valuation model was
estimated: |

AMV = 11.84 ANR + 18.31 DRH + 295.47 APP—O'5 + 18.02 PDO'S

(14.54%**)  (3.96%**)  (3.35%%%) (4.05%%%)
- 0.426 [(aPP)(.pD)]1°"3 + 16893 (1/DD) + 24026 (1/DH)
(2.78%%*) | (9.17%%*) (7.42%%%) . .

+ 9263 (1/DSa) + 33.53V(Dl) = 5.17 (D2) + 6;54 (D3)
(6.50%**) (1.02) (0.17) (0.26)

+ 271.13 (D4) + 137.64 (DS) + 154.05 (D6) + 85.17 (D7)
(4.96***) . (2.28**) (4.78%***) (2.07**)

+ 41.63 (D8) + 21.87 (D9) + 67.42 (D10) + 293.58 (D1l)
(1.14) (0.97) (1.63%) (4.62%%*)

- 62.17 (D12) + 23%9.50 (D13) - 23.49 (Dl4) + 139.78 (D15)
(2.61%**) (6.61%***) (1.14) (4.79%**)

2

R? = .977 R®%(apJ) = .8s8t

MSE = 9366 - N = 592 - :

where:

AMV average markgt_value of rural land devoted to agriculture in 1981,

ANR estimated average annual net returns to land from agriculture in
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' 19817dollers ineiuding government payments and income received
from huntihg leases, | |
DRH =vﬁumber prWhite-tailed.deer harvested per sguare ﬁile in the
- county in‘1981 wheﬁ total deer haf&est for the county was more
than 92, otherwise DRH = 0, |
APP = estimated acree devoted to agriculture per person,in-lQSd based on
the number of students in the school districts, 7
PD = total population per square mile in the,eounty’in 1980,
DD, DH, DSA = the highway mileage from Dallas, Houston, and San Antonio
respectively, o
D1, D2, ... D15 = dummy variables that identify the regions of aesthetic
appeal. The variables equal 1 when the school district is kifhin
the region identified with the dummy variable, otherwise.they
eequal 0.‘ | | |
The absolute t- values are given in parenthesie beneath the estimated'
regreseion coefficients and ***, ** and * refer to stetisticel Significance
et‘l, 5, and 15 percent respectively. In the model there is no intercept;»

The R® for this model equals one minus the sum of squared errors divided by
the sum of squared deviations from zero. Rz(ADJ) equals‘ene.minus the sum

of sguared errors divided by the sum of squared deviations from the mean.



. mnm .wwn\l,....

e g&nﬂdﬂﬁl :

TR e ey

e




