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Cenwal to effective policy development and management of 
mmd resources is an understrulding of the Wade-offs 
st9kehoiders arr willing to accept and the values they hold. 
Although market prices reflect society's preferences to some 
de-, ' b y  clearly do not encompass all values or costs. 
Conjoint techniqws offer a means to estimate and analyze 
s e e b l d e r  preferences. 

Iamtduetbn 
Demands on the planet's resources are intensifying as the eanth's 
ppulati.on e x p d s  by an astounding 93 million annudly (Bwtei 
1994). Gmwth in the consumptim of many resources exceeds 
population growth aM;f per-capita consumption for many g d s  
wiU continue tcs rise as countries t i e  China and India 
indus&aEiim and demand a higger slice of the consumptive pie 
(IDuming 1994). &se trends have led to a host of envimnmentd 
concerns: lost biodiversity. species extinction, global warming, 
reduced water availabiiity and quality, arid many others. 

Pmalleling increased demands for goods is a realization that 
quality of life depends on more than pure consumption. This is 
mflscPcd in society's views a b u t  how resources should be 
managed and is evident, for example, in the USDA F ~ m s t  
Service's enlphasis on ecosystem manwrnent. Society is 
demanding more preservation. more envhnnnenbl protection, 
arid enhancedl management for aesthetics, biadiversity, and 
wadlife bbiraa,  but we also want to consume and recreak more. 
lin short. we want mare of eveqthing h m  a shrinking resource. 

Difficult ctlosces must be made. Msion-makers need guide- 
Ximles for determlfrlng rbe optimal way to aillacate ir~ccreaslngiy 
scarce mwurces. Hn a capitalistic society we generaHy look first 
to the market place to help aii~crate a s o u w s .  Markets work to 
allocate! some gcxxls efkiently hut fail dismally for others. There 
a e  many exampi= where snwirket? fail to provide the appropriate 
aillacaeon signals (prices). Two types of market failures that are 
of concern to nesuurce nlanagen have to do with the public g d  
or common p c ~ p r t y  nature of forest-related benefits and the 
gxesence of externalities. Both interfere wi& the ability of the 
price system to aHocate resources efficiently. ';fhe nonexclusive or 
cwsnrnon nature of public gtmds (e.g., rhc air or water purifying 
benefits of forest c~casysreml povidcs an incentive for 
individtairlt; to "free ride" by refusing to pay with tbe k p e  that 
o rh r s  will provide this benefit. Externalities refer to interactions 
among finns or individuals that are not fully reflected in market 
prices. For example. dmage  SO water quality, scenic vistas. 
wildlife habitats, or lost biodiversity are costs: to society that are 
nat h U y  accounted for in the market price of timber or recreation. 
There s e  many olher examples of externalities that, in general, 
refer to costs or k r ~ ~ f i t s  that we nor fully reflected in market 
bansactictns. " k c  presence of market failures has k n  a strong 
agurnefif in favor of public ownership of forest. land. Public 
owneship effoctivcly rcmoves land fmm dired response lo 
market signals. 

means to analyze dwlions  that involve a wide m g e  of 
biophyskat financid wclal, and mord variables. 

Cenlrat to effective jx~frcy development and dec i s ion -mag  is 
an undentiarrding of the! trade-offs st&ehol&rs me w a h g  @ 
accept and the values they hold. Society has exprp.sd that 
no&afket benefits nnd &sts arr; im&tant andmust be 
considered. A means L needed to b a d a t e  society's preferenms 
into meaningfd goals and guidelines for deicisiod-makers to 
follow. Conjoint techniques offer a ml for increasing om insight 
in this area. 

Conjoint Amlysk 
Conjoint analysis, a technique used to measure psychological 
judgments, is frequently used in marketing studies to measure 
wnsuma preferences (Green et d. 1988). Respondents are asked 
to make choices between alternate products or scenarios with 
varying levels of selected attributes. For example, in a typical 
marketing application, an aumobi l e  manufxhner might be 
interested in consumer's preferences for certah features or 
attributes. The manufacturer may want to examine prospective 
consumers' willingness to acep t  decreased gas mileage for 
increased cargo space or their preferences for reduced piax or 
increased warranty length. Prospective consumers muM be &ed 
to choose between or rank theheir preferences for vehicfcs with 
various combinations of cargo capacity, gas mileage, warranty 
length, pice. and other attributes of interest 

Ttrese data, which outline a respndent's preferences or the trade- 
offs he or she is willing to make, can be used to w n s w t  a 
predicted set of utilities for various factor or attribute combi- 
nations. Although the respondent evaluates complete bundles of 
attributes, conjoint techniques can be used to solve for the pwial 
utility function for each attribute that is imputed fmm the overall 
trade-offs. These partial utilities can be combined to estimate any 
combination of interesf thus providing high leverage between the 
options actually evaluated and those that can be evaluated after 
the analysis. 

A simplified hypthetical example will be used to illustrate the 
potcntiaf uxfutncss of conjoint techniques to resource or 
recreation maqagers. Suppose we are intemste8 in mmaging a 
site for bird watching. Through discwsions with ex-, user 
surveys, or focus goups we might discover that the foBowing 
attributes are: imgormt to bird wakhers: 

* totd number of absenations (birds); 
number of different s p i e s ;  

* condition of the understoq; 
presence of interpfetive infomation on the site. 

We 3ssume that one's bird watching experience is affeckd by 
both the number and diversity of obxrvations, the presence of 
interpsetive information, and the condition of the understory. 
Aesthetics, visibility, and p h a p s  the number and diversity of 
birds in the area couid he inflwrtwd by management of tbe 
understory. We also assume tbat o w  preliminary work indicates 
that the following ca&goriccpl breakdowns are meaningful: 

O to 10 2 or less No 

11 to20 3 t 0 5  Moderate Yes 

21 to 30 6 or more Dense 

31. ur more 

WFncn mmkeis fail to provide the spp~7priate signals, here may 
be? nao c l c a  guidelines for managers and they become caught in a 
lorre-lose ssieuarlon. No rraatter what they &, &ey f&iE to meet tkt: 
e x p t a b o n s  or desires of s ~ c i a !  hkemst gmup a d  cer t in  
publics. TbJs sirnation oAen l e d s  b expwsivc a& time- 
mnsuming litigariorn. Managas seek m sys.fjtematic and rational 



There are many ways to collect the nexzded dlata (e.g., in 
focus group, and mail survey). Sgtnple d s  migbt be p@. 
each caad d e p i h g  a specific bundle of atthibute levels. h b  
bundle of r a ~ b u t e s  ~ @ t  represent the outcome of e plltticular 
management strategy. Responden& could be &ed to choose 
between pairs of sample c a d s ,  rank the cards in order of 
preference, or assign numerical ratings to each card. Obviausly. 
numerical ratings p v i d e  the most information but afso place ttae 
greatest cognitive demands on respondents. l%e analyst must 
consider the overall situation carefully when selecting a sampling 
technique and choosing the combinations of attribute levels to 
include on the sample cards. Green (1974) provides information 
on exprionental design in the context of conjoint analysis. 

En this example we assume that respondents were askad IQ give 
each of 18 sample cards a numerical rating fiom 1 to 10. Figure I 
shows 3 of the 18 sample cards. Multiple regression using 
dummy variable coding generally is used to estimate the part- 
worth or partid utility functions, which may be depkted 
gaphically as in Figure 2. The part-worth functions can be used 
to estimate ratings for any combination of attribute levels. This 
provides Mgh bverage between the data actually collected (18 
different combkations of attributes) and those for which 
estimates can be developed (72 possible combinations in this 
example). 

Figure: 1. Sarngle 4 s .  

For illwtrative purposes, the estimated rating vdues for sample 
cards A and B in Figure 1 are calculated using the pm-wo& 
functions depicted in Figure 2 (see next page). 

Less &an 2 species = 0.0 6 or more species = 2.0 

Moderate understtrry = 1.3 = 1.5 

No interpretive signs = 0.0 Lnterpretive signs = 0.7 

Totd estimated Total estimated 
rating = 5.4 

Similar calculations can be perfomed to estimate the rating 
@reference) for any combination of attributes. Margina! rates of 
substirution among a*tributes or the trade-offs reres~nknts are 
willing to make dso can be calculated under various scenarios. 

prefepems and in understanding tble pn?fepenw of v d u s  user 
p ~ .  ?IBese t y p s  of andyses am somewhd mhgoars to 
ndenPrfictktion of market s e p e n b  in of camma 
p r e f e ~ n a r .  

T k  exmple  dtsd 9lusirats tbg use of conjoht tecbn@ws to 
analyue? prefemnces for various ways to meet m. sings? oltjaGve 
(b id  watching). Managers kquently must decide blow to 
hnds or land areas to meet multipk and often conflicting 
objacgves, kientificaldy based recornmendations olr e x p r t  
opinion m y  provide guidance in d ing bow and what land 
to manage to meet specific objectives, bat dekranihng the 
da t ive  innwrtarrce of objectives es ts  on h m a n  v d w .  
M b u g h  the analyses are more complex, conjoint techniqws can 
be used to estimafe preferences among objectives (e.g., bird 
wltlching, developed recreation, vsrious wSdliBe h&i&Ps. and 
tinmkr mamagernent). Results of these analyses p v i &  estjmates 
of the costs or made-offs in t e r n  of other objective6 h g E &  by 
the cb i ces  of the sample respondents. 

Conjoint twhniques also gravide a viable means for caEweing 
md analyLing public input. Respondents may he asked to express 
their prefenenms with respect to specific objectives and Band 
areas, or with respect ta more genmal value or alllocaLionaS. 
decisions. For example. Opaluch et d. (1993) d e m W  m 
a p p a c b  &at used paired comparisons to rank pokntial noxlous 
facility sites in terns of UKir social imparts. Conjoint malyses 
are p d c u l w i y  useful in providing respondents with ftsedbwk 
c o n m ~ n g  the a c c e p ~ l e  trade-offs and vdues that their choiwes 
imply. 

S ~ m m r y  
Difficult choices, often involvhg conflicting uses. must be made 
by resolrace! and recreation managers. Biophysical 
and technical expertise done is  not sufficient for c 
dkrnative management strategies. Human wants, 
and values must be considered. Conjoint W h n i q w  are well 
suited for e s ~ m a ~ n g  and malydng human pfeferences and 
values. Mmgind rates of substitukion or the &A-offs  pmple are 
willing to accept among c o a p e h g  us= can be estimated and 
used to faciEtate decision-making. Estimates odpda l t  d i k s  
that are hpl ied  by ahe respondeats choices can be? used to 
estimate the effectiveness of various wmgement  or laad 
dlocatios sh-ategies. Conjoint Lccbniques &so p v i &  a 
mechgnism for coltechg input &om swehokfers, as qm on 
Nation& Foresw and many other p b E c  lands. 
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R e s m k r s  or mmagerF, nray wan6 to study the relationships 
between preferences and demographic or other background 
hfomaGctn on respenden&. This is done by creating a mapix af 
amibute part-wortias and demographic or wiologicd variables 
by respndent. Thaie esthated relationship may be useid in 
forecasting the effects of demographic trends on future 






