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Estimating the Economic Impacts 
of Recreat ion Response to Resource 
Manage ent Alternatives 

Donald B.K. Englislr, J.M. Bowker, 
Jollri C. Bergstrorn, arrd 13. Kcrl Cordcll 

hlatlagillg forest resources itivolves t raclcwffs aticl ttiaking 
decisiotls aniotig resource 11ialiagcttlc.rlt nltcr ixatives. So111e 
alterriativcs will lcatf to clla~igos it1 t11c levcl of recreatiorl 

\.ititittion ant1 tlie anioultt of n*sot:intc~tl visitor spetlclitlg. 

l'iins, tlie alter~xati ves call affect local ecorioiiues. This 
paper reports a itlethod that  car1 be useti to es t i~nate  the 

econoituc impacts of such alter~iatives. hIt>tlrucls for derivi~rg 
representative final deinariil vectors and for e\t ilil,itittg 

visitation I . C S ~ ) O I I S ~  t o  ~ t i ~ ~ i i r g ~ i t i t ' t ~ t  a l t ~ r ~ i a t i w s  iile preser~ted. 
Tltese irletltocls are illustrated i t i  t w o  etiil>iiic<il c.t,rtiiple~ tliat 
involve tlelayit-ig water-level ~ I ~ L H < ~ C > W I I  iit ~lioi~tttiiiil rese~-v~lirs. 
Otie exal i~~ple  is for four reservoirs i t 1  wcstert~ Nortli C:aiolina; 

tlie otlter i s  for two reservoirs i t i  ~~or t l rc t t i  California. 

I<cywortIs: l<coiio~nic iii~j)act, recreation, reservoir level, 
resotlrce i i~anngct i~ei~t .  

In t roduct ion 

Ili devclopirig ancl artieritling ~iiari:tgertietit plans for 
their forests, planners for the National Forest System 
(NFS) account for the coriseqr~er~ces of proposed 
~l~anagertiet>t clta~iges on tlte forests ant1 their 
users anti the surrouxicli~ig cornr I lrtni ties. Itecently, 
attent ion 1i:ts foctlsed on c11:tnges in  recreat,ion 
ol:j~orturtities anti their ef ic ts  on local economies. 
r ,  l liis paper tlcscribes n. gc'neral ~ilethoci to estimate the 
regiorlnl ecorio~nic inipacts of resource rnatlagernent 
alttrnatives. Two stuclics 011 the reiativrlship aniorlg 
reservoir leveis, recre;ttiori use, anci the local ecorlorrly 
illrlstrate r~letltod al>pIicatio~i. 

Theoretical  Backgrounc! 

Regionaf econonlic ir-npacts of a project or policy 
are the clianges in the ecorior~iic activity within the 
region thac result from that project or policy (Randall 
1987). Regional economic impact analysis focuses on 

esogeriot~s ch;tnges in final ciemancf for goods and 
services prodtlceci in that region (Stevens and Rose 
1085). Impacts include and are often rneasured in 
c l ~ a n g ~ s  in the real value of industrial output (goods 
ancl services), ernployrilent, and proprietor and 
lioriseliold iticoilie the region (Sassone and 
Scltaffcr 1978). Most ecorlornic impact is assessed 
tltroilgil sorilc for111 of general cquilit>rium model. 
S t,;irti~lg fro~tl all initial etluiiiLrirtlri, these ri~odels 
itssilrrle ;tn c~xogctions cf~a~lge car~secj by the policy 
or project ii~lticr study and crtlcitl;it,e tlie resulting 
1iyl)otlietic;~l c~cji~ilibriuri~. 

' lhe direct, ir~tiircct, and induceci effects of the 
exogenous cllarige represent the total economic impact 
( R  icli~tr~lson 1973). For example, when recreation 
visit:ttiott iiicrcases, direct effects are the first-round 
pi1 rcI~:~wsi~l ~:t(le by bttsinesses to 11ieet the increased 
tlc~ri;i~itl for t lieir products by recreation visitors 
(I3clrgstrori1 ai~cl otllers 19'30). I~ldirect effects occur 
:is tile first-roi111t1 inp~t t  st~ppliers ri~ake adclit,ional 
1)i1rclr1ases to riieet iricreasecl clcrnands of their clients. 
'l'lie clircct arid indirect efrects result in an overall 
prociuction increase that can lead to rriore local or 
regional etrijjloyrrlent ancl income. As residents spend 
their itrcreasctl inco~xe~ further rounds of economic 
activity are generated. These are the induced effects. 

Regionztl eco~torriic irtnpacts of recreatiorl are based 
primarily otl visitor exj3enditures associatecl wit11 
tile l l ro i l \ ic t  iori of recrr:ztion trips. The money 
tliat vihitors hperltl for itfirtls such as food, lodging, 
ancl tr;tr~spor t i t t  ion hecort~i.s ft~el for the local 
ecotrotriy. hl;znagerr~e~it aIternatives that affect the 
an~otlrit or type uf  Inoney spcnt will then affect the 
focal ecoiiorrly. \'C'hcn assessing ecorloniic impacts, 
recreation is considered a basic exporting industry; 
titerefore, only nonresident expenditures are included. 
Resident spending for recreation trips within the 



regiori re1)resc1tts a transfer of rlioney within the 
region anti does rtot corttrik,ute to econor~~ic growth 
(t2lw:trci ar~ci 1,ofting 1985; 13ergstrorr1 arlci ottiers 
1990; I3ockbt;~c.l i t r t t l  3lcCor11ic.11 1!I)X 1 ; CorcIcll artrl 
otltcrs 19'32; I,ical>er a11tl ot ttcrs 1989). 

Ex post verification of the psedictiorls developecf from 
these  neth hods is seldom done, often for the same 
reasons that  initial baseline visitatiorl ctata are not 
collected. 

Ifowevtar, ;L I I I ; L I ~ ; L ~ C ~ I I C I I ~  ; ~ l t ( ~ r ~ ~ i t f i v e  ci11i c;titse 
rcsi(1cr1ts tc:, switclt t rilt cl<t:,t,i~~;ttio~~s fro111 ;I bite 
o~ltsiclc t llr rcgior~ to on<. i r ~ s i c l t .  t lic rcgio~t. \liltcr~ this 
occurs, t l ~ e  rc.gio~l;ll cco~tnrt~y cxpt~rit~rices a rcductiott 
in its irnyortirtg of recrcatiorl service (less local 111olley 
'1e;tks' out of the ecoriorr~y). 'I'lie ovc1r;ill result is a 
net ir~crcase i r r  trtoney spcr~t  ort rc.crtb;~tiorl i t 1  tllc local 

r \ ecortorlty. 1 l~cse switc1rr.s i l l  clcstir~;ttioli procfilce ;t 

positive economic impact; however, most studies (lo 
not include them. 

Method 

To estimate the regional econornic impacts of a 
resource ~nanagement alternative, a planner must 
have three sets of information: (1) an indication of 
the magnitude of the changes, based 011 the expected 
size of the visitation change, positive or negative, for 
each alternative; (2) an indication of the nature of 
the changes for each alternative, measured by some 
summarization of the profile of expenditures rnztde 
by the various types of recreation users; anti (3) an 
economic model of the target econorny. 

Visit at ion Changes 

Accurate estimates of visitation response to resource 
management alternatives is oft,en the lliost ciifficult 
i~lformation to obtain or estimate. &lost pul>lic 
agencies do not collect visitation data a t  their sites. 
The dispersed nature of niany ac tivi tics ancf the 
variety of access types and locations usually rliake 
collecting this data  proliibitively expensive. Thus, 
baseline estimates of current recreation use anti how 
use varies over the year frequently rely on gerieral 
observations by managers and field personnel. 

Estimating visitateion changes resulting fro111 resortrcp 
management changes is even more difficult. Such 
estimates can be developed through user surveys, 
expert panels, or behavioral models. Unfortunately, 
the nonmodeling methods rely on individuals' 
opinions about contingent future states and are often 
considered far less reliable than behavioral models. 

Current users can be surveyed for their expected-use 
levels in different management scenarios. Somewhat 
expensive, this method is subject to  strategic 
responses by users and does not irlclrltle potential 
response from nonusers. This method could provide a 
lower bound to visitation increases, since visitation 
increases from current nonusers would not be 
incluclcd. 

Expert panels are groups of individuals knowledgeable 
about the site, its resource attractiveness, arld its 
rise ~);tttertts. 'I'liese prznels can be asserlibled and 
:tskecl to esl i l l  late aggregate visit atiorl response to 
select cd 13 t;tri;~gc~rierit or resource cllanges. This 
r~ietlloti 11t;ty also be susceptible to strategic behavior, 
a~tci its results are uot always considered reliable by 
rt-rn~l;tgcrs, policy makers, or rcsearcliers. 

i2lotlt~li11g eittails predicting aggregate changes in trip 
I>el~:tvior of recreating ~touseltolds within the market 
arca of t hc. site in response to cllar~ges in management 
;ict.ion. Accliliri~ig sufficie~tt data for these rnodels 
call be cxpc~isive. In acidition, detert~iining 
i~cctirate visit;ttio~i-resl)ot~se rrieasures can be quite 
cott~ples, because site demarid in most inodels 
(1~j)encis sir~l~ilt;trleously 011 the availability, quality, 
iind prosinlity of both target arid substitute sites 
(1~cscri11i;tier and  Leiber 1985; &lcCollurii and others 
1990). \iritllout good baseline visit,ation data,  models 
of site clerriar~tf (see, for esarttple, li_'i~n and Fesenmaier 
1990; I'ctersorl a11ci others 1983: Peterson and others 
1985) that  include resource ainoiitits or quality levels 
i \ >  s i t ~ - ~ i c r t ~ i \ ~ ~ ( l  pre~lictors c;tiiliot be tlevelolted. 

Iloir~vt.r, gt.~~c.r:tl rtiotlcls of rccrcation cler~laritl caIl 
l ~ e  tiscti to ifcvtllop c3titli;ltc.s of possillle cllariges in 
recrcat ioil m e  or visit ittioll oil ti;itio~l;tl forests in 
rcsj)olise to proposed ~~ l r t i~ngcmcr~ t  cl-tanges. National 
and rcgional ~ t ~ o d e l s  of recreatiorl denland have been 
developccl for use in the Forest and Rangeland 
Renewable Resources Planning Act of 1974 (RPA) 
(Corticll aitcl ot licrs 1990; English and others 1993). 
'l'liese niodels estimate the total number of trips 
ernanatitig from an origin without regard to  the 
destiitation. 



13y tlsiiig reporteci coefficients for the explanatory 
varia1,les for rricreatioil corlsurrtlition (Er~glish 
ancl otllcrs 1993) and valt~cs for those variables 
ap~xroiwri;ttc to tlie r11;irket area of the forest, ari 
esti~riate of tot;tl trips gcricrateci from that rnarket 
area can be o i j t a i~~ed .  Ctlartges in tile number of 
geliierated trips per unit c11;tnge i n  resources can 
also be calcirlatecl by rcisource v;iriable. hlultiplying 
the c l ~ a ~ l g e  i t )  trips pc.r r ~ r i i t  c l~a~ ige  i r i  resources by 
the size of e;~cll resourcc cliai~ge ~)rol>osed in the 
r~~arl;tgcrr~erit ;tlteriiativc yic'lils tlit: clrange in total 
nnnil,cr of t'rips generated i i t  tlie rriarki~t area caused 
by the proposed alterr~ative. 

The two approaclies that  detcrrrline how rriarly of 
these total  trips occur on the forest are based on 
different assumptions. First, because the only resource 
change is on tlie forest, one could assurne that  all 
increases or decreases in trips will occur on the 
forest. This  approach also assllrtles that  no location 
or activity substitution occurs. For example, if a 
forest increases the amount or quality of a resource, 
additional trips to the forest are assumed to come 
only from new trips generated in the area. No 
increases will come from people switching destinations 
from another site in the area, such as a state park, or 
frorn people switching trip activities to take advantage 
of the improved resource base. 

A second, rrlore conservative approach is possible if 
estirliates of current forest use are available. With this 
inforn~rttion, the forest's rriarket share of trips can 
be calculated. Assuming this market share remains 
const;trit, the total-trip increase on the forest is equal 
to the ~,rotluct of the total-t rip increase in the rriarket 
area ant1 the rwtrket stlare fraction. Tliis approach 
leacis to less volatile changes in recreation use when 
cotnpnred witti t Ile first approach. 

Total filial denlalid cfiallgcs for a resource 
managerncnt nl t ernative are cfeterr~iined by 
rr~ultiplyirlg the cllange in the niirnhcr of trips for 
a riser type by the per trip vector of sectorial final 
dernancl changes. The result is the set of final 
clernarld event changes rlseci as input for the IRIPLAK 
rnocfel of the target econoniy. 

Vis i to r  E x p c z l d i t t ~ r e  

Ex13enditilre cfatzt for visitors to a site or area are 
not alivays readily availabie. Froin 1985 to 1989, 
the Ptiblic Area Recreation Visitor Study (PARVS) 
collected expenditure data  for a variety of Federal 
locations in the Southeastern United States. Since 
then, a similar survey method, entitled CUSTOMER, 
has been used to collect expenditure data for 
particular types of users a t  USDA Forest Service and 
USDl Bureau of Land hlanagetrient sites. The  data  
frorn these surveys may be reasonably representative 
of the entire set of users of national forests and other 
public lands irl  tlte Southeast. IIowever, the s a n e  is 
r ~ o t  getierally true for the remainder of the country, 
primarily because the amount of data collected is 
inadequate and CUSTOhl ER sites are self-selected. 

For site-level analysis, the best data is collected by 
interviewing a random sample of users a t  the targeted 
site. If site-specific data  are unavaitable, expenditure 
data  frorri silirilar, nearby sites could serve as proxies 
as long as plaliners use their knowledge of the 
rcsotlrce area to cleterrt~ine if applying proxy-site 
data  is appropriate. Because expenditures for 
tii ffereri t cor~inlodities can have different types 
;tnd levels of impacts on local economies, obtaining 
experlditure data for major expenditure categories is 
recommended. Examples of these categories include 
public and private lodgi~zg, food and beverages bought 
a t  stores, food and drinks bought a t  restaurants 
and bars, gasoline and oil, recreation services (such 
as guides or equipment rentals), sporting goods, 
souvenirs. and clothing. 

Regardless of the source of the expenditure data ,  the 
j~rofiles of expenditures made by different user types 
n ~ u s t  be sritnrliarized. The most common summary 
is tlie average arnount spent per person per trip. 
Itlclutiir~g rt co~lfiderice interval is also recommended, 
so the range of expected irnpacts can be estimated. 
I f  the clistribu tion of expentiitures is Iliglily skewed, 
the median may be a more appropriate summary 
stitfist ic anti a rioriparametrie confidence interval may 
be estimated (Bo~vker and LIacDonald 1993). 

I f  the sarnpling plan irlvolves a random survey of 
visitors 0 1 1  site, visitors who stay longer may be 
sanijjled niore than those wlto stay for a shorter 
time. tt'hen this is the case, an appropriate weight 
rt~ust be assigned to each observation. A weight 
















































