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NON-MARKET VALUATION 

A principal task in land  use  planning is evaluating the costs and  benefits of allocating 

land between  alternative uses. Other background  studies  review  selected  techniques. The 

purpose of this background study is to evaluate  methods  for  estimating the economic  values 

of goods and  services  for which there are no observable  market  prices. The report begins 

with a discussion of economic  value,  followed by a review  of alternative techniques for 

evaluating  non-market  goods and services.  Several case studies are included to illustrate 

the application of benefit-cost analysis in assessing  non-market  values. 

1.0 J” 

Land  resources  provide  a diversity of services ranging from growing  harvestable  crops 

such as timber to providing  wilderness hiking. Analysts have  identified  several types of 

value  in their attempt to assess the total benefit of alternative land  use poliaes. Although 

there are different classification systems,  value can be  conceptually  divided  into  the 

following  categories. 

1.1 I Ice Val= 

Use  value is the value  derived from the present or anticipated  direct physical  use of 

the resource.  Direct  uses  include  activities such as growing timber, fishing and hunting, 

scenic  wilderness hikin& and generation of  knowledge through sdentiflc study.  Use  value 

normally  forms the basis of benefit  estimates  because it is more  amenable to economic 

measurement. 
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Existence  value is the value  derived by people knowing that something exists even if 

they  have no interest in physically using it (Krutilla and  Fisher, 1975). People may  be 
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willing to contribute to an environmental fund. for  example, to preserve  endangered 

speaes even if they  have no interest in ever viewing  the speaer 

Existence  value can be subdivided into vicarious  consumption by which  value is 

generated by the howledge that others are benefitting  from the resource  and  stewardship 

by  which  value is generated by knowing that a resource is being  managed  in a responsible 

manner.  Bequest  value.  a  subcategory  of  existence  value, is derived  from knowing that a 

resource will be  passed on to future generations. 
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Option value, fint identified by Weisbrod (1964), is the value  derived from reducing 

risk In the case of land use decisions,  society  derives  a  benefit from a decision which 

leaves future options  open.  Irreversible  land use  decisions  such as logging a  unique 

wilderness area, for example. will be discounted  relative  to  decisions such as presemation 

which leave future options  open. 

A related concept is quasi-option  value  which  reflects  people's  willingness to pay to 

defer decisions  which  foreclose  options in the  anticipation that society will be able to make 

a  more  informed  decision at a later date. It may be  prudent, for example, to postpone 

harvesting  timber which requires  high  infrastructure  cost until future timber  prices are less 

uncertain. The difference  between  quasi-option  and  option  value is that option value may 

indude a  permanent  prohibition of land use. 

1.4 & . .  
V 

Option and  existence  values are normally  excluded from benefit  estimates  because 

they are more difficult to measure  than  use values. Recently,  however, attempts have  been 

made to estimate option and  existence  values to ascertain their  relative  significance.  Waish 
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and Loomis (1989) estimate that option  and  existence  values  for  wilderness  preservation 

are approximately  equal to use  values. Siar results  were  obtained in studies by Pope 

and Jones (1987) and  prince (1988). While the estimate of option and  existence  values is 

difEicult due to  the  inability of consumers to distinguish  between the various components of 

value,  the  research shows that the exclusion  of these can result in a  significant 

underestimate of benefits. 

20 -GENT VAT ,-D CVb5) 

21 lnnoduaion 
One of the most  popular  techniques  for  estimating  non-market  values is the 

contingent  valuation  method (CVM). CVM attempts  to  simulate  market  behaviour by 

asking  consumers  through  a social survey  what  they  would be willing to pay for a good  or 

service. The value of the good is estimated by multiplying the average willingness to  pay  by 

the  number of consumers. 

The  method was first  used by Davis (1963) to estimate the benefits of outdoor 

recreation in the  United  States.  Since Davis‘s pioneering work, CVh4 has been utilized  to 

measure  a  diversity of public  goods  including reaeation (Walsh, Miller and Gilliam, 1983), 

bunting  (Sorg and Nelson, 1986), fishing (Sorg, et al, 1985), wilderness  preservation 

(Walsh, Loomis and Gillman, 19&Q), and  environmental  quality  (Jackson, 1983). 

The  extensive  research on CVM has  resulted  in  its  widespread  acceptance  and 

credibility as a  method  for  estimating  non-market values. R e s e a ~ h  by Randall et al. 

(1974), Hoehn and Rand (1987) and Cummings et al. (1986) supports the  theoretical 

basis  of WM. Various manuals and  guidelines  employed by government  agencies 

recommend  the  use of CVM in project  evaluation.  Commencing in 1979, for example,  the 
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US Water  Resources Council (1983) included CVM as an appropriate technique  for 

estimating  project costs and  benefits. The US Army Corps of Engineers now uses CVM in 

a number of its  project  evaluations and has recently  published  a  handbook on CVM 

(Mow and Dunning, 1986). CVM is also accepted as an appropriate method  for 

measuring  benefits  and damages under the  comprehensive Emironmental Response, 

Compensation  and  Liabilities Act (1980) and  in civil litigation In British  Columbia, CVM 
is a recommended  technique in the province’s (1977) 

i and has been utilized  in  numerous  project  evaluations, largelyh hydro development 

2 2  C V M T e c u  - 
Although  the  concept  underlying CVM is relatively  simple,  a  number of different 

survey approaches have been developed to elicit  consumer  responses. The simplest 

technique is an open ended  question asking people what they are willing to pay for the 

public  good. This approach has been criticized  because  respondents  often  do  not  have 

f i d e m  information or experience to accurately estimate the value. Further, this 

approach  does not simulate  market  behaviour very  well. In normal markets,  people are 

presented with a good for sale at a  specific  price;  not  a  question of  what  they are willing to 

Pay. 

Another  technique is the dichotomous  choice  method  in  which  consumers are asked 

whether  they  would  pay a specific  price or not Advocates  of this approach  argue that it 

better simulates red market transactions in which people either purchase or don’t  purchase 

goods at the stated selling price  (Bishop et aL, 1986; Bowker and  Stoll, 1988). This 

approach is more  expensive  because it requires a larger  number of observations  to  achieve 

the  same  level of statistical  reliability as the other techniques  (Mitchell and Carson, 1989). 
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A third technique  developed by Randall et aL (1974) is an  iterative  bidding  process  in 

which the  consumer is asked  whether  they  would  pay  a spedfic price  for the good  in 

question. If the  answer is affirmative, the  interviewer raises the amount by successive 

increments until the response is no. The amount is then  lowered by d e r  increments 

until  agreement is reached. Advocates of iterative  bidding maintain that it is easy for 

respondents to understand,  given  that it is based on a common auction  process. Also, the 

iterative  process gives respondents  the  opportunity to better contemplate their answers 

(Hoehn and Randall,  1987; cummings, Brooiuhire  and Schulze, 1986). The principal 

problem  with this approach is that the  starting  point of the  bidding can influence  the 

respondents  answer  (Roberts,  Thompson  and  Pawlyk,  1985). 

A more  recent  approach  advocated by Mitchell  and Carson (1989) is the  payment  card 

which  provides respondents with a  range  of  values on a  single card Often  some  specific 

price data and  included  such as the cost  of  providing various public  goods. The 

respondents are then  asked to choose the  value which  best represents  their willingness to 

pay. The  alleged  advantage of this approach is that it has the same advantages of iterative 

bidding,  while  overcoming  the  problem  of  the  starting  point  bias. The method  can  still  bias 

the result by the  range of values provided on the card. 

23 
Advocates of CVM cite a  number of advantagcs. First, CVM is consistent with the 

theory of individual  choice  and  welfare  measurement (Smith, 1987). Second, is 

flexible. The technique can be modified to incorporate  changes  in  quality,  quantity, 

alternative  payment  mechanisms, market structures and types of tradeoffs related to most 

non-market  situations. This flcxiility is reflected in the wide  application of CVM to 

different types of valuation  problems  ranging - from expenditures on reducing risk to 

wilderness preservatioa Third, CVM can incorporate  non-user  values Such as option and 

~ existence  values into the valuation. As discussed earlier in this report,  thesc  values are 

significant Finally, CVM is relatively  inexpensive. 

24.1Hypothetid Bias 

CVM requires  respondents to speculate on their behaviour  in  hypothetical  market 

situations.  A  potential  problem is that because respondents don’t actually make  a 

purchase,  they  lack  the  same  incentive that they  have in a n o d  market  situation to 

undertake the research  and  contemplation  required  to give accurate responscs  (Freeman, 

1979b).  Some  researchem  suggest that this problem can be  minimized  by  ensuring that the 

question be based on a  believable scenario fuIEy understood by the respondent. It should 

also be  emphasized to the respondent that his answer will be an  important  factor in the 

decision (Hoehn and Raadall, 1987). If respondents are convinced that their answer is 

significant,  they will be more  likely to seriously  assess  their  willingness to pay. 

2.42Strategic Bias 

If respondents think that  their  valuation can influence  the  result,  they may overbid  or 

underbid  depending on their  preferences. In forestry-wilderness  tradeoffs, for example, 

those  in the forest industq have an incentive to understate  their  valuation of  wilderness 

while  wilderness  preservationists may exaggerate their value. If respondents think that they 

may be required to pay their valuation,  they may have an incentive to understate.  Attempts 

to  reduce  hypothetical  bias by emphasizing the significance  of  the  respondent’s  answer  in 

the  decision making process may therefore  increase  strategic bias. 

A  number of studies testing  for  strategic  bias  show,  however, that it is not a significant 

problem  (Rowe, d‘Arge and  Brookshire,  1980;  Brookshire,  Ives  and Schulze, 1976;  Bohm, 



7 

1984). Further, the potential strategic  bias can be  reduced by eliminating extreme 

responses  (Randall, Hoehn and  Brookshire, 1983). 

2.43htrumcnt Bias 

Research shorn that the  valuation of a non-market commodity maybe affected by the 

method of payment  speciiied in the survey (Greedy, Wslsh and Young, 1985; Brookshire 

et at, 1981). Respondents, for example. may be willing to pay more for a good if the 

payment is made by an entrance fee instead of by a  general tax increase.  Based on their 

extensive  review of the  evidence, Cummings et al. (1986) conclude that the method of 

payment is an important factor  affecting  results. Arrow (1986) and Kahneman (1986) 

conclude that the  search for an "unbiased"  payment  vehicle is misguided  because the means 

of payment is itself an integral  part of the evaluation. Cummings et aL (1986) therefore 

condude that the influence of the means of payment on the  respondent's  valuation is not  a 

problem. 

2.4.4Starting Point  and Range Bias 

If iterative  bidding is used  to  solicit  respondents'  valuation, the starting point of the 

bidding can influence the  result This is especially true when the respondent is unfamiliar 

with the good and is consequently  more  likely to be influenced by the survey  design.  The 

evidence of starting point bias is mixed,  however,  with  some studies finding no evidence of 

bias and others. finding substantial  evidence of bias. After an exhaustive  review of the 

evidence, cummings et aL (19W207) conclude that starting point  bias is a  potential 

problem 

Mitchell  and Carson (1989:241) suggest that there is no satisfactory way for 

compensating for this problem with iterative  bidding.  They  recommend using payment 

cards which present the respondent with a range of values.  Although the range may 

8 

2 4 5  Willingness to Pay Versus  Compensation  Demanded 

Economic  theory  suggests that the  amount that consumers are willing to pay 

for a marginal increase in consumption  should be about the same as the amount they are 

willing to accept W A )  as compensation  for an equivalent dedine in consumption. The 

research  summarized in table 1 shows that W A  amounts exceed WTP by a  wide margin. 

To date there is no satisfactory explanation  for  the  divergence  in WTP and WTA. 

Table 1 

Measures of W"P and WTA 

Hammack  and Brown (1974) 
Banford, Knetsch,  and 
Mauser (1979/80) 
Sinclair (1976) 
Bishop  and Heberlein (1979) 
Brookshire,  Randall, 
and Stoll(l980) 

Rowe,  d'Arge, 
and  Brookshire (1980) 

Comey, Hovis, 

Knetsch and Sinden (1984) 
Haberiein and  Bishop (1986) 

and  Schulze (1987) 

$247.00 
43.00 
2200 
35.00 
21.00 
43.64 
54.07 
32.00 
4.75 
654 
353 
6.85 
250 
275 
1.28 

31.00 

X I 2  

$1044.00 
120.00 
93.00 

100.00 
101.00 
6852 

14260 
207.07 
24.41 
71.44 

114.68 
46.63 

1050 
450 
5.18 

SU.00 

4 2  
2 8  
42  
2 8  
4.8 

2 6  
1.6 

6 5  
52 

132 
10.9 

16.6 
3.8 
1.6 
4.0 

16.5 
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Should WTP or WTA be used in benefit  estimates? Knets4 one of the leading 

researchers in this area,  suggests that WTP should  be  used  when  considering  supplying 

more of something and WTA when  withdrawing  supply (Knets4 1984). Cummings et al. 
(1986:218) prefer because WTA values are less stable  and tend to converge  towards 

WTP values  during  successive  rounds of  valuation. They caution,  however, that WTA 

should  not be rejected out of hand (Cummings et aL 198621). 

24.6Aggrcgation  and Sequencing 

It is tempting  to estimate the aggregate  value of a commodity by summing  results of 

various  commodity  estimates. For example, the value of wilderness areas could  be 

estimated by adding  up  individual CVM estimates for each separate wilderness  area. The 

result,  however, would be meaningless  because  consumers view different  wilderness areas 

as potential substitutes. Summing the results  would  be  equivalenS for example, to asking  a 

consumer wishing to purchase a new car what he would be willing to pay  for each of three 

different cars he is shown then adding up the three values to estimate his willingness to pay 

for a new car. This problem can be avoided by simply not  aggregating  individual CVM 

studies. 

A related problem which is more  problematic is embedding.  Tolley  and  Randall 

(1983)  found that estimates of the value  of  improved air quality in the Grand Canyon 

varied by a factor of three depending on whether  the  question was  asked before or after 

questions  dealing with air quality in the residents own city. Kahneman  and  Knetsch  (1990) 

in a series of CVM valuations also show that the valuation of a commodity is significantly 

affected by whether the question is asked  separately or in conjunction with other related 

commodities. The results show that respondents  were willing to pay  similar amounts for a 

narrowly  defined good such as breast  cancer  research as they are for  a  more  inclusive  good 

such as cancer  research. As in the case of WTP versus WTA, it is not dear which is the 
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correct  value.  Kahneman  and  Knetsch condude that there is no satisfactory  answer  to this 

question.  They further condude that the reason for these anomalous results is that 

respondents are actually valuing the non-market  commodities in terms of moral 

satisfaction;  not in terms of the value of the commodity per se. They condude, therefore, 

that CVM is a  fundamentally  flawed as a technique for estimating  economic values. This is 

a signScant and  recent  challenge which  should be closely monitored. 

2.4.7Forecasting 

Most non-market goods generate a 5ow of services over  time.  Consequently, 

estimating the present w o h  requires  forecasting future values  and capitaliring them at an 

appropriate discount  rate.  Forecasting future prices is difficult at the best of times. In the 

case of non-market  items,  forecasting is particularly  difficult  because CVM estimates are 

usually  not  available in a  consistent time series amenable to standard forecasting 

techniques. A related question is how long the results of any particular CVM valuation are 

relevant. 

After  reviewing the literature, Mitchell  and Carson (1989: 285) condude that values 

for public goods have been relatively  stable.  While these limited  studies  provide  some 

comfon, lack of consistent  time series of non-market  values impedes confident  forecasting 

and value  estimation. 

2.4.8Reliability 

One of the best tests of the reliability of CVM results is to compare the CVM 
estimates to actual market values. Given that CVM is used to estimate  non-market 

commodities,  such  comparisons are difEicult. Nonetheless, a number of comparative 

studies  have been under taken using various valuation  methods. The results are 

summarizcd below in Table 2. 



Tilayer (1981) 

Brookshire, 
et aL (1982) 

Brookshire, 
(1985) 

K i p  and 
Hckrlein (1986) 

TCM 

TCM 

TCM 

arb bid 
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I The  results  indicate  reasonable  convergence  between CVM results  and results using 

other methods.  Given that CVM measures  non-user  benefit  values such as option  and 

existence  value while other techniques such as travel  cost  exclude  these  values,  the degree 

of convergence is impressive. Also interesting are the results of recent  experiments 

(Bishop,  Heberlein, Kealy, 1983; and  Heberlein  and  Bishop, 1986) in  which hunters were 

offered real dollars  for hunting permits,  creating an actual market to compare  to CVM 

I results. 

Mitchell  and Carson (1989) and Cummine et al. (1986) caution  that while such 

comparisons are encouraging,  they are not  definitive.  Most  comparisons are between 

hypothetical  values  estimated by alternative  techniques. There is therefore no a d  

benchmark of market  values  for  comparison.  Second,  the  convergence is strong for only 

those  goods  which are well  defined  with  which respondents are familiar. The results  are 

not as encouraging  for less tangible goods such as dean air. F i y  the results still show 

si&cant  divergence.  Based on the  evidence, Cummings et aL (1986) condude that CVM 

estimates are accurate with  plus or minus 50 percent of market values. 

~ 

2.5 - f o r m  . .  

The foregoing discussion indicates that there are alternative approaches to conducting 

CVM studies each with advantages and disahr;intagcs. To improve  the  validity  and 

consistency of results, the U.S. Government has published  detailed  guidelines  for CVh4 

studies. (Water Resouras Council, 1983) Subsequent to the publication of these 

guidelines, Cummings et aL (1986) assessed the validity of alternative  approaches in a 

major  conference.  Based on their analysis, the  authors  suggest the following guidelines  for 

(Yh4 studies (cummings et aL, 1986167). 
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1)  Respondents  must be familiar  with the commodity being  valued. 

2)  Respondents  must  have  had  prior  valuation  and  choice  experience  with  respect  to 
the commodity either through direct market  experience or hypothetical  market 
experience. 

3) Uncertainty  regarding  payment  mechanisms  should  be  minimized 

4) willingness to pay  should be employed. 

Some  guidelines  proposed  for  consideration  but not formally adopted by the authors 

are as follows: (Cummiqs et al. 1986,231). 

1) CVM value  should related to use with minimum ideological content 

2)  Results  should be considered  unique  to the payment  mechanism  specified. 

3) CVM should  exclude starting points  or any other information  which may 
influence  the  respondents valuation. 

4)  Respondents  should be given as simple  a  choice as possible. 

5 )  Outliers (extreme  responses)  should be excluded. 

6)  Subjects  should  view the response as an important  consideration in policy 
making. 

Mitchell  and Carson (1989301-303) also propose "best standard practice"  guidelines 

for  evaluating C" studies. 

3.1 Innoduction 
A popular aitemative to CVM is the travel  cost  method. The travel cost method has 

been refined since its initial applications in the pioneering  work  of  Davis  (1963)  and 

Clawson and  Knetsch  (1966).  Like CVM, it is now widely accepted in various guidelines 

and manu& such as the US Water Resources  Council  Guidelines  (1983) and the British 

Columbia  Benefit-Cost  Guidelines  (1977). 
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~ The  underlying  concept of the TCM is quite  simple. Travellers to recreation sites 

incur  measurable  travelling costs which can be used to estimate the willingness to pay  for 

the site. The method can be best illustrated by an example  based on Qawsn and Knetsch 

(1966). 

Step 1: Collect data on the number of visits and the origin of the  visits by surveying 

Step 2 Divide  visitor  origin into zones of increasing  travel costs and estimate the 
travel costs incurred  for  each  zone and the number of visitors originating in 
each zone. 

visitors to the site. 

Step 3: Obtain the population per zone  and estimate the number of visits  per unit of 
population. 

Hypothetical  information h m  these first three steps is summarized  in the following 

table. 

Table 3 

S u m m a y  of Visitor Data 

Zone Po dation Cost per Visit Number of Visits for per 

1 1,OOO s1 500  500 

2 4, OOO $2 1200 300 

3 10,Ooo ss 100 

In !io ne From Zone Visits lo00 population 

This data can also be  summarized in the  following  figure  showing the relationship  between 

costs per visit and the number of visits per lo00 population. 



Figure 1 
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Step  4:Btimate the number of visitors at various  prices.  At SO entrance fee (the 
actual situation) the number of visitors are 2,700 from the three zones. If  the 
entrance fee was S1. the costs incurred by visitors  from Zone 1 is now SZ, 
Zone 2 is  S4 and Zone 3 is 36. Based on Figure 1, the visitors er lo00 
population at S2 is  400, at $4 is 200 and at 36 is 0. The hypothe t ia  P number 
of visitors  from  cach  zone if the entrance fee was S 1  can now be calculated by 
multiplying  the  population per zone by the visits  per lo00 opulation for 

visitor estimate at each  price. The results are summarized below. 
each  zone.  This u n  be done for succcssive increments, resuLing in a total 

Table 4 
Number of Visits at Alternative  Prices 

Zone 0 s1 $2 53 s4 $5 

1 500 400 300 200 100 0 
2 1200 800 400 0 0 0 
3 lo00 0 0 0 0 0 

16 

Figure 2 

A principal  advantage of TCM is that the data on site visits  necessary  for  calculating 

values is usually readily  available.  Consequently,  the  technique is relatively  inexpensive to 

use. Second,  TCM  uses actual consumer  expenditures to estimate non-market  values. 

3.1 a and P r o h b  

3.1.1Time Cost 

As Cesario and Knetsch (1970) conclude, the opportunity  cost of time taken to travel 

to ;I site should he included along with the out of pocket costs of travel. Failure to include 

time  cost  results in an underestimate of site d u e .  Estimating the opportunity cost  of  time, 

however, is difficult. Cesario (1976) concludes  based on a review of a number of studies 

that  the  cost of time is equivalent to between one-quarter and one-half of the  wage  rate. 

Freeman (1979b) correctly  observes,  however,  that  these  estimates  used by Cesario are 
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based on travel to work  which are not applicable to recreation travet Indeed,  studies by 

Sutherland (1982)  and Walsh, Sanders  and Loomis (1985) indicate  that  travel  time can be a 

benefit  improving  the  ,overall  recreation  experience,  not  a  cost.  Another  problem  noted by 

Bishop and Heberlein (1979) is that the wage rate overestimates  the  opportunity  cost of 

time  because it is unlilreiy that the time  spent  travelling to a recreation site  would 

otherwise  be  spent  working at the  same  job. The issue of appropriate travel time  costs 

continues to be an unresolved  problem  which can bias  estimates. 

3.12Mdti Destination  Trips 

Many recreation  trips involve  travel to more than one site. The problem is how to 

allocate the c o s t s  for  each  individual  component of the  trip.  Allocation of the full costs  to 

the recreation site would dearly bias  the  valuation of site benefits  upward. One solution 

developed by Beardslcy  (1971) is to allocate  travel costs in  proportion to the amount of 

time spent at each  site  relative to the  total  time  spent at all  sites. This assumes  that  the 

benefits  derived  per site are equivalent  to  the  amount of time  spent. An alternative 

approach  proposed by Haspcl  and Johnson (1982) is to divide  the costs evenly  between all 

destinations, with  some adjusment for  destinations  in  close  proximity.  One  possibility is to 

survey  VisitOK to assess the  relative  importance of  each destination in their  overall  trip. 

But if surveys are used,  willingness to pay questions might as well  be  employed. 

3.13 Substitutes 

TCM is usuaUy employed to estimate  the  value of a  single  site. The problem is that 

there are often  alternative  sites which co~lsumers can utilize (Freeman,  1979b). 

Consequently, the value of the singIe site can be over  estimated unless alternative sites are 

taken into account  in  the  valuation by using a  multi-site  travel cost model  (McConnell, 

1985). 

3.1.4Rexibility 

TCM is limited to measuring  only  user  benefits.  Therefore, it can s i p f i ~ t l y  

underestimate  the  value of a site by excluding important non-user  benefits such as Option 

value and existence  value. Also, it is difficult to utilize TCM to estimate the impact of 

quality and quantity  changes to the site. The costs of  congestion,  the  benefits  of  facilities 

improvement, or water quality for  example can not  be directly measured.  Instead,  these 

types of costs and  benefits can only be indirectly  measured by comparisons of site values as 

a function of site charactcristia Overall,  then,  TCM is not as flcxiile as CVU 

4.0 W-P-? 
The  price of a good is a function of a  bundle  of  attributes. The value  of a recreation 

site, for  example, is a function of a  number of facton such as distance, facilities availability 

of recreation  activities,  environmental  quality and scenic  value. The difference. in 

attributes allows for  the  valuation of specific  features by using  statistical  methods to assess 

the impact  of each individual  characteristic. In effect,  a site with  good fishing can be 

compared to other sites which are similar in other  respects other than the  availability of 

good fishing. The difference in price can then be used  to  estimate  the  value of fishink 

This hedonic  price  method was initially  developed by Griliches (1971)  and  Rosen 

(1974) to measure  the  value of improved  quality  of  consumer goods. It was soon used  in 

property  value studies to estimate the  impact of environmental  characteristics such as air 

quality, noise and scenic values. Housing in low quality air zones, for example. is compared 

to similar housing in areas with better air quality to estimate the  benefits of  improving air 

quality (Harrison and Rubinfeld, 1978; Freeman. 1981). water  quality  (Brown  and 

Pdlakowskj 197). and noise. The hedonic  price  method has also been used  in 

conjunction  with  the TCM to estimate the costs and  benefits of congestion,  environmental 

quality  and other site attriiutes (Binkley and  Hanemann, 1978). 
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The prinaple advantage of the  hedonic  price  method is that it uses actual market data 

to estimate non-market values. Unfortunately,  it also has serious disadvaatages. Fmt, it is 
difficult to control  for all the  signhicant  variables  which  affect price. Suffiaent market data 

is often simply not available (Just, Hueth and Schmitz 1982). Second, there arc different 

formulations of the underlying price relationships  which  give  different  results. The actual 

relationship is usually unknown (Freeman, 1979~). Third, it assumes perfectly functioning 

markets.  consume^ however, may have iusuffiaent information on non-market 

characteristics to accurately assess site  attributes. Finally,  expectations  of future trends are 

capitalized  into  existing  prices, making it difficult to isolate the effect of any individual 

characteristic For these  reasons, the hedonic  price  method has limited  applicability. 

Indifference  curves  for  commodities and their attriites can be estimated by interview 

techniques which require  consumers to choose between competing bundles of  goods 

(Sinden,  1974).  Consumers are asked to rank alternative bundles relative to each other. 

Based on these rankings it is possible to estimate  indifference curves which in turn can be 

used to estimate  the  demand curve and  consumer  surplus  for  the  good in question. 

Although this technique has been available  for  several decady it is not  widely  used in non- 

market  valuation of land use values becaw it requires  lengthy  and  costly survey efforts 

which c o ~ ~ ~ ~ m e r ~  may find  more  dif6cult to understand than contingent  valuation. 

20 

6.0 

6.1 Introduction 
The foregoing  discussion SummariZcJ the  theoretical  issues  related to non-market 

evaluation. To complement this discusion it would be useful to analyze several case study 

applications of non-market  evaluation to illustrate the practical issues involved Two case 

I studies  have been chosen which are relevant to issues in British  Columbia. The 6rst one 

deals with  a  single  watershed conflict between  forestry  and  non-forestry WJ. The second 

one deals  with  the  issue of allocating the  aggregate  land  base of a  region  between  resource 

extraction and  wilderness  preservation. 

~ 

6.2 

A common land use  problem in British  Columbia is the conflict  between  logging  and 

wilderness  preservation. One of the many watersheds  experiencing this conflict is the  Stein 

River, an  area of  329 square miles located ncar Lytton, British  Columbia.  It has been  the 

focus  of  conflict  between  logsing  interests  and  preservationists for airnost  two  decades. 

The Stein has been chosen as a case study of the use of non-market  evaluations because of 

the  availability of data Two management  options are analyzed a logging option  based on 

a Forest Service proposal and a wilderness  recreation  option. It should be emphasized that 

although  the case study is based on actual data, the  results are intended to illustrate  the 

application of the  technique; not to provide  definitive results relevant to the  Stein. Those 

wishing more detail on the study  should  consult  Gunton, et aL (1986). 

Recreation benefits are estimated as follows. First, an estimate of  user days in the 

Stein  value  was  obtained from survey data The  activities  were  divided  into  wilderness 

hiking, day hiking, hunting and fishing. Second, the  value per user day was estimated by 

using the US. Forest  Service  recommended  values  for  willingness to pay. These values are 
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lower thau most  values  derived  in  contingent  value  and  travel  cost studics,  but are ! 
nonetheless  useful  for  illustrative  purposes.  Multiplying the user days by user day values 

then provides  an  estimate of the value of recreation  benefits in  year 0. 

The next step is to estimate the value in future yean by forecasting. As discussed 

earlier, this is difficult because there is no available time series data showing past trends. 

Nonetheless, it is reasonable to assume that user days will increase as a function of 

population growth. Consequently  user days are forecast to increase at the same rate as the 

increase in B.C population of about 235% per year.  Following Krutilla  and  Fisher  (1975) 

and Kneuch and F l e a  (1977). it is also reasonable to expect  the  value of 'user days to 

increase in real  terms  because  recreation is a  superior  good  for which willingness to pay 

will increase  at  a  faster rate than income  and  the  supply  of  unique  wilderness areas is ked. 

Consequently, it is conservatively  assumed that willingness to pay will increase at the  same 

rate as per capita income. The formula  used to estimate recreation benefits is summarized 

below. 

N 
T B =  

T=O 

Where TI3 

N 

T 

D O  

UI 

a 0  

WI 
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(UDoX(l+UI)tX(CD,X(l+WI)') 

(l+R)t 

= net present  value of total recreation  benefits bom year 0 to 34 

= total number of yean  for which  benefits  calculated 

= year for which  benefits  calculated 

= number of userdays at a time~t-1 

= annual  compounded rate of increase in demand  for  user-days 

= value  of a user-day  based on compensation  demanded criteria at 
time t=0 

= annual compounded rate of increase in the  value of a userday 

= social  discount rate 

.- . .  
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Given  the  uncertainty  involved  in thcse assumptions,  a  sensitivity analysis has been 

completed utilidng the following alternative assumptions: 

no growth in total annual recreation  benefits (Le. no growth in  user days or user 
day values), 

a more  rapid owth in  user day  values  based on willin ess  to  pay  increasin 21 
tima- faster i% an income,  based on the  Economic f? ouncil's estimate o ! the 
income  elasticity of recreation  expenditures of  2.1 (Gunton et aL, 198639). 

using  compensation  demanded  instead of willingness to pa  Compensation 
demand is estimated by multi lying ' . ess to pay by 3 5 which is a mid 

demanded  estimated in various  studies  summanzed by Knetsch,  1984. 

three different  discount  rates of 8%. 10%. and U% are utilized as recommended 
in  the  province's  cost-benefit  guidelines. 

inclusion  of option  and existence values  estimated by multiplying the use value 
estimates in the  base case by 21 which is the ratio of o tion and  existence  values 
to use  values  estimated  in  a  recent  study by Walsh and Eo0 mis (1989). 

point estimate of the *ratio L twee2%El  . .  p e s  to  pay and compensation 

Offktting the  benefits are recreation  management  costs  estimated to be  equivalent  to 

average  forest  management  costs. The net benefit  estimates of the  recreation  option are 

summarized  in  table 5. 

The  principal  benefit of  logging the  Stein is the  value of forest  products  produced. 

The proposed  logging  plan  estimates that l2S.OOO & of timber will be  cut  each  year  for  32 

years. Logging will commence after 3 years  of  road  construction  required  to access the 

timber. Output consists  of two products:  lumber  produced at a  local sawmill and  wood 

chips (a by-product  of  sawmilling)  sold to a pulp mill. 

Estimating the benefit of these two forest  products  involves  multiplying prim times 

quantity  produced per year  and  discounting the rcsults.  Lumber and wood  chip  prices are 

taken  from a recent  study by Gunton et aL (1986). A "best guess" price is used  for  the  base 

case  analysis.  Because  of the  uncertainty  over  prices,  a  sensitivity analysis using an 



23 

optimistic  and  pessimistic  price  and  a  threshold analysis estimating the price required to 

a v e r  the costs of logging are also completed A secondary  benefit  of  logging is the 

construction of a  bridge  across  the Fraser River  which will obviate  the need to aperate an 

existing ferry. "'his saving is included as a  benefit of the logging option 

The Stein will also provide  recreation  benefits  even if it is logged These are even 

more difficult to estimate  than  recreation  benefits  generated by the  wilderness  option 

because the impact  of logging on w i b g u c s  to pay and user days is unknown One study,  

for  example.  assumes that wilderness recreation benefits will actually increase  with logging 

because  of  the  improved  accessibility  resulting  from the construction of logging roads 

(Bowden, 1986). In effect, this study implies  that there is no tradeoff  between logging and 

wilderness  recreation. This asumption is dubious  given  that the recreation  value of the 

Stein is based on its status an a  unique dogged watershed. If it is logged it becomes 

similar to a number  of  more  accessible  watersheds  and  its  value  should  consequently 

decline.  Therefore,  a  more  realistic  assumption is that  recreation  benefits of wilderness 

hiking will be nil under logging while  benefits  for day hiking, fishing and hunting will 

remain the same as for  wilderness recreation A sensitivity analysis is also done assuming 

that recreation  benefits will decline by only one-half if the area is logged. Additional 

analysis on the  impact  of  logging  on recreation  benefits is required to confirm these 

assumptions. 

The  principal costs in logging are the  opportunity  cost of labour and  capital  employed 

logging and processing  the  timber,  building a bridge  and  roads  to  access  the  timber  and 

general costs assodated with managing logging operations. These costs were obtained 

from  the B.C Forest Service and  the prinapal logging company  involved (Gunton et al., 

1986). 
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I Market  prices are not  necessarily  a  valid  measure of costs and benefits if there are 
market  imperfections. The market  power of  pulp mills, for example, may allow them to 

pay  artificially low prices for wood chips. The administrative  allocation  of  timber to 

speci6c sawmills can result in costs being  higher  then  socially necessary if the specified 

sawmill is ineffiaent. Labour costs can be higher than their social opportunity  cost because 

of the  bargaining  power  of the  forestry  workers  union.  Adjusting  for  these  market 

imperfections is in practice  formidable.  Given the uncertainty  in  shadow  pricing, the 

adjusted  value may not be any closer to the real social value. For  example,  higher wages in 

the forestry  sector  could  be due to a  number of factors such as increased risks, not  the 

power  of  forestry unions. Market  pdces,  therefore, are used in the base case analysis. A 

sensitivity analysis using  a  shadow price  for  labour  estimated as the  average manufacturing 
I 
~ wage is included,  however. 

Table 5 SummaTiZes the  results of the  economic evaluation The  results  indicate that 

there is a  wide  range  of  values  for each option Recreation benefits vary between $1.0 

million and $6.9 million depending on the  assumptions  employed. The results are most i 
! sensitive to the choice  between w i l h p e s s  to pay and  compensation  demanded,  forecasts 

of future recreation values and  the  inclusion  or  exclusion  of  option  and  udstence values. 

Economic  value of the logging option vary between S1.8 million in  benefits to S115 million 
I in cosu. This option is most sensitive to future lumber price assumptions.  Interestingly, 

the range of values for the logging option is greater than for  recreation. This suggests that 

the uncertainty in measuring so called tangiile~ such as logging can be greater than for 

intangibles such as wilderness  recreation. 



Net Present Value of Management  Options 
Table 5 

For Stein  Watershed 
(millions of 1984 S) 

Lfwiu 
(7.6) Base Case 

(10% Discount Rate) 

8% Discount Rate 

12% Discount Rate 

Willingness  to  Pay 

Inclusion of 
& Existence v dues 

Hi Growth 
In f? ecreation Demand 

No Growth  in 
Recreation Demand 

Low Lumber  Price 

High Lumber Price 

Recreation/Logging 
Capability 

Employment  Benefits 

Compensation  Demanded 
High Growth in Recreation 
Demand  and Inclusion of 
Option and Fxktence Values 

3 3  

43 

2 7  

1.0 

26 

4 5  

2 0  

33 

3 3  

3 3  

3 3  

6.9 

(7.4) 
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The  case study illustrates the strengths and weaknesses of economic  evaluation of 

watershed  options. The principle wealmess is that the  results are highly  sensitive to the 

assumptions  made.  Indeed,  several  economic  evaluations of the Stein undertaken by 

different study  teams  have  come to different  conclusions.  Consequently.  economic 

evaluation  does  not  necessarily  give  clear  results.  Second,  net  benefit  calculations 

obviously exdude numerous other factors relevant to decision  makers  such as regional 

unemployment,  goveinment  revenue  and  environmental  impacts. On the positive side,  the 

I 
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case  study illustrates that the application of these  techniques is feasible  and  integrates 

many  of the relevant  variables in a consistent and comprehensive  framework 

Figure 3. 

Supply  and  Demand  Curve 

for  Wilderness 

6.3 . .  

A key land use planning  question  in  British  Columbia is  deciding the proportion of the 

land base  which should  be  allocated to each  alternative  land use. In a recent study, Walsh 

and Loomis (1984) illustrated how contingent  valuation can be  used to analyze this 

question. A survey of residents of Colorado was conducted.  Survey  participants  were 
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shown alternative  maps of the state depicting  increasing  proportions allocated to 

preservation.  They  were  then  asked  what  they  were  willing to pay for increasing  &tities 

of wilderness. The resulting  values can be used to construct a marginal benefit or demand 

curve for  wilderness as illustrated in figure 3. Two demand curyes are shorm: one based on 

only use value  and the other including the preservation  values  (option,  existence  and 

bequest  value). A cost  curve  was then  estimated  based on the opportunity cost of land 

measured by foregone  resource  extraction  benefits  plus the management costs of 

wilderness.  The socially optimal  amount of  wilderness can then be estimated by the 

intersection of the marginat benefit  and marginal cost curves. 

7.0 (=ONCLUSION 

This review indicates that methods  for  estimating the value of non-market 

commodities are now  widely accepted. The various  techniques are clearly  feasible  and 

generate information  useful for decision making. As the case  study of the Stein and  the 

review of contingent  value studies illustrate, however,  the  results  vary  widely  depending on 

the  techniques  and  assumptions  employed.  Forecasting future values is particularly 

difficult  given the lack  of consistent  time  series data. Also, there are numerous  theoretical 

issues  and  challenges which remain  unresolved.  Problems in valuing  market  commodities 

such as forestry are also formidable.  Indeed,  the  range of probable values for forestry were 

greater than the  range for recreation. 

Despite these limitations, the use of techniques  for  non-market  valuation  provide  a 

consistent  and  comprehensive  framework for analyzing  land  allocation  problems.  Several 

recommendations  should be considered to improve  the utility of these  techniques. First, 
given the wide latitude available to each analyst to alter assumptions  and  techniques,  it 

would  be  useful to develop  consistent provinaal guidelines for the use of non-market 

evaluation to ensure consistency  and  comparability in results.  Second,  the limitations of 

28 
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