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We examine the rationality of Stated Preferences for improving the welfare of farm animals 
by testing for preference reversal between choosing and pricing methods as found for risky 
choices by Tvesky et al (1990).  To do this we use two independent methods for modelling 
stated preferences:  Discrete Choice Contingent Valuation and Paired Comparisons.   
 
In assessing whether the public is capable of rational decisions over highly complex and 
emotive public goods, the study determines the level of intransitive choices and examines 
for evidence of preference reversals in the estimated orderings provided by the methods.  
From a field survey of 400 respondents, we find a low level of intransitivity together with 
little evidence of preference reversals.  It is concluded that the public possesses well-
defined preferences and express consistent and transitive social choices between farm 
animal welfare schemes.  Stated Preference approaches to Cost-Benefit analysis of animal 
welfare improvements appear relatively free from these types of preference anomaly.  
 
1 Introduction 
 
A prime objection to the use of Stated Preference (SP) Valuation Methods (eg Mitchell and 
Carson, 1989; Adamowicz et al, 1994) is the possible reversal of SP findings according to 
whether a choosing or pricing format is employed (e.g. Irwin et al, 1993; Brown, 1984).  
Within SP methods, an implicit assumption of rational choice is made invoking the axioms of 
utility theory, in particular those of transitivity, monotonicity and procedural invariance.  
The latter holds that preferences over alternatives are independent of the means of 
elicitation.  Thus, individuals are characterised “as having fully-formed and highly 
articulated preferences which they can quickly and accurately access and apply to any 
form of decision problem” (Loomes, 1998, p478).   
 
However, evidence of violations of the axioms of rational choice have been observed in 
people’s behaviour.  Tversky (1969) identified systematic, consistent and predictable 
intransitive preferences, while the preference reversal phenomenon was first observed by 
Lichtenstein and Slovic (1971) and Lindman (1971) where different method of elicitation: 
pricing and choosing produced different orderings of preferences for two binary lotteries: 
 

(1)  P-bet - high probability, low payoff  
(2)  $-bet - low probability, high payoff   

 
In these experiments, subjects were observed to reverse their preferences by choosing the 
“P-bet” yet valuing the “$-bet” higher.  These inconsistencies were suggestive of no 
optimising principles underlying the simplest of choices (Grether and Plott, 1979).  
Subsequent experiments were conducted to assess whether preference reversals occur in 
situations where economic theory is generally applied and whether it could be explained by 
economic theory (Grether and Plott, 1979, Pommerehne et al, 1982, Reilly, 1982 and Berg 
et al, 1985).  These studies showed preference reversals to be a robust and persistent 
phenomenon. 
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In the most recent research, the Contingent Weighting model of Tversky et al. (1988) has 
been indicated as the cause of the observed choice-price discrepancy (Camerer, 1995).  
Here the importance (weight) attached to the attributes of a decision is deemed to be 
contingent on the method of elicitation.  The observed choice-price discrepancy is induced 
by the compatibility principle which states “the weight of any input component is 
enhanced by its compatibility with the output” (Tversky et al. 1988, pg 376).  In pricing 
decisions over the gambles, the pay-offs become more important than the probabilities as 
both the pay-offs and the values attributed to the gambles are expressed in monetary units.  
This causes the pay-offs to be overweighed in the pricing decisions resulting in the observed 
preference reversals between pricing and choosing elicitation methods.  
 
The implicit implication of the occurrence of preference reversals is that instead of 
possessing fully formed preferences, people have imprecise preferences.  From these, 
individuals will ‘construct’ their preferences using various rules of thumb, drawing on the 
salient characteristics and cues suggested by the elicitation method (Loomes, 1998, 1999).  
Thus, the preferences are likely to be affected by the framing of the context of the 
problems, as suggested by the prospect theory of Kahneman and Tversky (1979). 
 
With the notion that people construct their preferences during the decision making process 
rather than possessing clear and well defined preferences, the implications for SP methods 
and more importantly the use of their output within policy-making are considerable.  As SP 
methods are survey-based and therefore potentially susceptible to the framing of the 
survey questions, the question must be asked regarding whether information derived from 
the public regarding preferences and values used in policy decisions reflect as much (if not 
more) about the elicitation method as it does about the “true” preferences of the public?  
(Loomes, 1999).  If by simply changing the method of elicitation causes the sign of the 
benefit-minus-cost figure to be reversed or substantially changed, this calls into doubt the 
results of cost-benefit analyses used for much policy analysis (Grether and Plott, 1979).  
 
With particular regard to the method of contingent valuation (CV), preference reversals 
have been observed within a joint CVM and choice-based studies by Irwin et al (1993) and 
Brown (1984).  Furthermore, the findings of Cox and Grether (1996) and Chu and Chu (1990) 
showed that persistent preference reversals could be eradicated within a market setting 
involving a number of arbitrations.  As CV is generally employed to value non-market goods 
where arbitrage is not possible, preferences elicited within a CV have been shown to be 
highly susceptible to reversals.  Thus, Irwin et al (1993, pg 17) states that “a CV survey 
becomes an active process of value construction, rather than a neutral process of value 
discovery”. 
 
In recent years, a number of contingent valuation studies have been conducted to 
determine the benefits of improving farm animal welfare legislation (e.g. Bennett and 
Larson, 1996; Bennett and Blaney, 2003; Costello, 2000, (Glass 2001); Frykblom and 
Andersson, 2002; and Rolfe, 1999).  Substantial estimates of WTP have been produced by 
these studies showing public support for improving the welfare of farm animals - providing 
support for the legislative changes that have been made at both the UK and European level1 
(Blandford and Fulponi, 1999).  However, during the process of valuing the welfare 
improvement schemes, are the respondents acting as economically rational agents, or are 
they irrational and emotional in their stated behaviour?  Are they able to express consistent 
preferences between welfare improvement programmes for different farm-animals?  This is 
especially pertinent given the findings of preference reversals involving contingent 
valuation.  
 
In this paper we examine whether the preference reversals found by economic 
psychologists and experimentalists also apply to technically complex and emotive choices 
between animal welfare improvement programmes.  This is one of the first papers of its 
type to provide evidence on consistency between an SP pricing method, Contingent 

                                                            
1 i.e. Council Directive 1991/629/EEC for the  protection of calves (banning veal crates), Council Directive 

91/630/EEC for the protection of confined pigs (banning sow stalls and tethers) and Council Directive 
1999/74/EC for the protection of laying hens (banning convectional battery cages).  
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Valuation (CV) and an SP choosing method, Paired Comparisons (PC) when both are 
conducted in a large scale field survey over multiple goods.  
 
The paper is organised as follows.  In section 2 we outline a method for conducting both a 
choosing and pricing elicitation method over the same goods to enabling the potential 
preference reversals to be observed.  Formal testing hypothesis are then stated.  In Section 
3, we outline sampling and analytical methodology introducing a novel Monte Carlo based 
approach to allow testing of the ordering obtained by each of the elicitation methods.  
Section 5 reports results while Section 6 discusses the implications of these findings and 
concludes.  
 
2. The Research Design 
 
We investigate whether intransitivity and preference reversals affect the SP findings in our 
CV study of WTP over four animal welfare improvement schemes2.  To do so we compare 
our CVM field results with field results for the ordering of the same schemes based on the 
purely choice based method of Paired Comparisons (PC).  This allows us to test whether the 
class of good in question (animal welfare improvements) and the type of discrete binary 
choice elicitation method favoured in current SP research (see Carson et al 1999) are 
subject to preference reversal.  Such reversals have typically been found by economic 
psychologists when ordering risky choices using simple ranking and open ended valuation 
methods (e.g. Irwin et al 1993).These methods are more subject to strategic response than 
the discrete choice methods currently used in applied SP surveys, (See Carson et al 1999)   
Within the study, the respondents were first introduced to the four welfare improvement 
schemes: laying hens, cows, chickens and pigs.  They then undertook the PC component of 
the survey followed by the CV.  
 
This order followed Tversky et al (1988), and was determined by the aim of each of the 
methods.  The method of paired comparisons precedes the valuations as it is cognitively 
simpler than that of CV and making a considerable number of paired choices does not 
translate to a definitive ordering of programmes in the mind of the respondent  Thus, the 
impact on the valuation scenarios would be minimal, whereas the direct process of 
revealing preferences within the CVM scenarios may lead to the development and 
construction of preferences, which could prevent the production of an independent 
ordering - the main purpose of the paired comparisons exercise.  Thus, the respondents 
choose between pairs of the programmes prior to valuing them.  
 

For notational purposes, all welfare schemes are denoted i
jX  where X relates to the 

welfare scheme, i refers to the method of elicitation (where 1 = PC and 2 = CV) and j refers 
to the order of the schemes in order of preference (j = 1, 2, 3, 4).  Thus, we can state the 
formal hypothesis that we are testing: 

H0 :  In the presence of preference reversals, the order of preferences will differ 
between that obtained from PC and CV.  We compare the orderings of the 
preferences from PC and CV and test the hypothesis H0: Order of PC 

( 1
1X , 1

2X , 1
3X , 1

4X ) = Order of CV ( 2
1X , 2

2X , 2
3X , 2

4X ). 
 

3. Sampling and analytical methodology 
 
The study was administered using face-to face interviews.  The sample of 400 respondents 
was selected from the electoral register of Northern Ireland in a three stage, random 
sample closely following a design described in Carson et al. (1992).  The aim of the 
sampling framework was to ensure that each person within Northern Ireland had an equal 
probability of being selected, while ensuring that the survey could be practically 
administered.  

                                                            
2 To ensure the effectiveness, objectivity and practicality of the welfare improvement schemes, they were based 
on reports from the Farm Animal Welfare Council (FAWC) and research by the Agricultural Research Institute of 
Northern Ireland (ARINI). 
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Paired Comparisons 
 
In this elicitation method (Edwards, 1957, David, 1988), choose the favourite policy 
between each of the 6 possible pairs of the 4  alternative policies.  From these stated 
choices, the transitivity of each respondent’s choices can be examined, and a numerical 
scale can be derived for the strength of observed sample preferences for each of the 
improvement schemes.  In order to determine the number of intransitive judgements made 
by each of the respondents and thus the degree of intransitivity, the formula (3.1) derived 
by Kendall and Smith (1940) is applied:  
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Where d is the number of circular triads (intransitive choices), aj, the number of judgments 
within the set of objects where scheme j is preferred and n = number of objects within the 
set. 
 
Any respondent that has a positive d value is deemed irrational and excluded from the data 
set, only transitive judgments reduce into a ranking upon which a scale can be based 
(Kendall and Smith, 1940).  Furthermore, Foster and Mourato (2002) illustrate that even 
occasional failures of consistency can adversely affect the performance of the standard 
regression analysis for ranking data.  A high level of intransitive respondents would indicate 
that a rational ordering of schemes is not obtainable. 
 
Data from transitive respondents was then analysed using a discrete choice random utility 
framework (McFadden, 1974), where the rank is determined on the basis of dominance.  
This permits a numerical scale is derived based on the probability of a scheme being chosen 
over another using the model of Bradley and Terry (1952).  Assuming that the error terms 
are distributed logistically, a logit model can be fitted to the observed judgements, 
enabling estimates of the scale values of each of the welfare schemes to be obtained.  The 
welfare schemes form the parameter of the model, with one scheme set as the origin, thus 
giving the position of the other schemes relative to it.  Thus, the linear index of the logit 
model for two schemes i and j, with j set as the origin, is specified as: 
 
(3.2)  ii XY θ=  
Where Y takes the value of 1 for the judgments where object i is preferred, and 0 when 
object j is preferred.  This is a simplistic form of the model using only two schemes.  To 
include all the schemes a multivariate logit model is fitted:  
 
(3.3)   112211 ........... −−+++= nn XXXY θθθ  
 
The use of the logit model and its’ maximum likelihood estimation permits the statistical 
testing using t-tests, of the differences between the scale values attributed to the different 
schemes.   
 
Contingent valuation 
 
Within the CV study, a double-bounded dichotomous choice format (Haneman, et al 1991) 
was used to obtain estimates of the WTP for each of the welfare improvement schemes, 
where the payment vehicle was a tax on all food purchases, expressed as an additional 
amount on the weekly shopping bill.   
 
In order to control for possible sequencing effects in valuation (Carson and Mitchell, 1995), 
an ‘exclusive list’ framework (Bateman et al., 2004) was used where the schemes are 
presented as alternatives to any other good given in that list.  Here, the expressed value 
for a good at any position in the list always refers to the same unit of that good, 
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irrespective of its position, because the reference levels for income, prices, private and 
public goods across valuation questions remains constant34.   
 
The bid amounts given in Figure 1, were determined from an open-ended pilot survey 
following Hanemann and Kanninen (1999), to ensure that bids were spread across the WTP 
distribution.  This method is considered to ease cognitive effort and it is suitable for goods 
with a public-good component, such as animal welfare.  The stated choices allow one to 
estimate the WTP distribution.   
 
The responses to the first and second bids where (the value of the second bid is contingent 
on the response to the first bid (A), if the response was positive a higher bid (Au) was 
offered, whereas if the first bid was rejected, then a lower bid (AL) was offered) partitions 
the WTP distribution as shown below in equation 1 and is illustrated in figure 2. 
 
Figure 1. The bid scheme in the CVM survey for all welfare schemes. 
  Initial Bids   Second Bids 
       
    YES 
90th Percentile £5 
    NO 
       
 
       
    YES 
65th Percentile £2 
    NO 
       
    YES 
35th Percentile £1.50 
    NO 
       
       
    YES 
15th Percentile £1 
    NO 
 
 
 
The responses to the first and second bids where (the value of the second bid is contingent 
on the response to the first bid (A), if the response was positive a higher bid (Au) was 
offered, whereas if the first bid was rejected, then a lower bid (AL) was offered) partitions 
the WTP distribution as shown below in equation 1 and is illustrated in figure 2. 
(3.4)  UAWTPYesYes >⇒/  

  UAWTPANoYes <<⇒/  

  AWTPAYesNo L <<⇒/  

LAWTPNoNo <⇒/  
 
 
 
 
 
 

                                                            
3 Any residual variation associated with presentation is therefore a bias (possibly of cognitive psychological origin) 

and can be termed an ordering effect.  Empirical evidence for the presence of such effects in CV studies is 
mixed (Boyle, Welsh and Bishop, 1993). 

4 A split sample bid design was used, to test the value of the good valued last within the sequence.  No significant 
difference was found between the two values. 

£10 (95th Percentile)

£2 (65th Percentile)

£5 (90th Percentile)
£1.50 (35th Percentile) 

£1.50 (35th Percentile) 

£1 (15th Percentile) 

£2 (65th Percentile) 

£0.50 (7th Percentile) 
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Figure 2.  Partitioning of the WTP distribution in Double-Bounded Dichotomous 
Choice CVM. 
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In the analysis of the data from the dichotomous choice CVM questions, the observed 
choices allow one to estimate the underlying WTP distribution with the use of logistic 
regression.  In order to infer estimates of value at the population level to assess the 
implications of a policy change, a measure of mean WTP was required.  Following Duffield 
and Patterson (1991), a non-negative truncated mean was then calculated from the WTP 

distribution, with an upper truncation level of 10% ( %10~+C ) to produce conservative 
estimates of the samples mean WTP, as shown below:  

(3.5) ( ){ } ( )∫
+

==+

%10~

0

10
~

,;,,,,
C

dAAmyesPyqqCEC βαε  

Where oq and 1q and are the ex-ante and post-ante levels of the provision of good q, y the 
monetary income and ε  the stochastic elements of the utility function.  Confidence 
intervals of the welfare measures were obtained using the parametric bootstrapping 
method of Krinsky and Robb (1986) following the approach of Park et al (1991).   
 
An ordering of the preferences can be derived from the magnitude of the WTP values, 
namely, the higher the WTP, the greater the preference.  In order to derive a statistically 
significant preference ordering of the schemes based on the magnitude of mean WTP, the 
differences between the schemes were tested using Poe et al.’s (1994) approach based on 
convolutions.  By applying a Monte Carlo simulation (Krinsky and Robb, 1986) to the 
differences between the schemes, the significance of those differences was established.   
 
Comparing the ordering from PC and CV 
 
Within this study, the choice-based method of paired comparisons is used in conjunction 
with the contingent valuation method to examine the consistency of respondent’s 
preferences across choosing and pricing methods.  The ordering derived from the choice-
based method (PC) is compared with the price-based preference order from the estimated 
values of the contingent valuation study.  This comparison constitutes an external validity 
test and  is conducted to identify any evidence of preference reversals occurring between 
responses to the two ordering techniques by  respondents. 
 
To test the significance of the comparison of the two preference orders in greater depth, a 
bootstrapping procedure using the Krinsky and Robb (1986) method was conducted to 
produce a large number of replications of the orderings from both methods to establish how 
frequently violations of the ordering derived from the methods would occur.  Resampling 
the preference ordering from both CVM and paired comparisons 10,000 times by means of a 
bootstrapping procedure it was possible to assess the probability of a given ordering 
occurring in either of the methods and therefore obtain the probability of a preference 
reversal occurring.   
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4. Results 
 
Paired comparisons 
 
By applying the formula (equation 3.1) of Kendall and Smith (1940), 83% of the sample was 
found to have entirely transitive preferences.  This is similar to the 13% of respondents 
found to be intransitive by Foster and Mourato (2002), and is low compared to the 46% of 
respondents found to have inconsistencies in any of the tests for transitivity, rank 
consistency or dominance.   
 
A logistic regression (equation 3.3) was applied to the judgements of the transitive 
respondents5 following the Bradley and Terry model (1952), with the resulting parameter 
estimates of the scale values presented in Table 4.1.  Based on the scale values, the order 
of preferences for the improvement schemes was found to be chickens, followed by laying 
hens, dairy cows and lastly pigs. 
 
Table 4.1 Estimates of scale values from paired comparisons data. 

Scheme Scale Values 
Chickens 0.7921 

(0.0816) 
Laying Hens 0.7586 

(0.0819) 
Dairy Cows 0.6334 

(0.0813) 
Pigs 0 

(0) 
 
The above order of preferences does not take into account the variability of the estimated 
scale values, thus requiring an assessment of the statistical significance of the differences 
between the scale values of each of the schemes.  This is undertaken using t-tests, with the 
result shown in Table 4.2.   
 
Table 4.2. Test of Ho: No significant differences of the preference scale values 

from paired comparisons.  
Laying Hens Vs Chickens Accept  

Laying Hens Vs Dairy Cows Accept  

Chickens Vs Dairy Cows Accept  
Laying Hens Vs Pigs Reject*** 
Chickens Vs Pigs Reject*** 
Dairy Cows Vs Pigs Reject*** 
* 10% confidence level, **5% confidence level, *** 1% confidence level 

 
A significant difference was only observed between the scale value of the scheme to 
improve the welfare of the pigs compared to each of the other schemes.  In all such 
comparisons, respondents chose to improve the welfare of all the other species in 
preference to the pig welfare improvement scheme.  No significant differences were found 
between the scale values for the schemes to improve the welfare of laying hens, dairy cows 
and chickens.  Thus the order of preferences from the paired comparisons study is that the 
pig welfare improvement scheme is least preferred, while respondents express equal 
preference for the schemes to improve the welfare of the laying hens, chickens and dairy 
cows.  
 
 
 
 

                                                            
5 The preferences of 17% of the sample who had intransitive respondents were excluded from further analysis 

(Kendall and Smith, 1940; Foster and Mourato, 2002). 



Applied Environmental Economics Conference 2004, 26 March, The Royal Society 
 

Burgess et al      8 

Contingent Valuation 
 
We present a parsimonious specification of the estimated non-negative truncated (10%) 
mean which included the explanatory variable of household income.  Each of the 
parameters within the model for the relevant variables, bid amount and household income 
had the expected signs and were statistically significant as shown in table 4.3, with the 
means and 95% confidence intervals of the welfare measures are presented in Table 4.4, 
together with the aggregate estimates for annual total economic value. 
 
Table 4.3.  Estimates for the double-bounded CVM models 
 Parameter Coefficients Mean WTP ( %10~+C ) 
Laying Hens α  1.29 £2.95 
(N=192) (Standard Error) (0.2162)  
Log-Like= –249.48 β  -0.585  

 (Standard Error) (0.0517)  
 Household Income 1.217  
 (Standard Error) (0.3084)  
Chickens α  1.375 £2.63 
(N=192) (Standard Error) (0.2159)  
Log-Like= –235.94 β  -0.682  

 (Standard Error) (0.0552)  
 Household Income 1.196  
 (Standard Error) (0.3158)  
Dairy Cows α  1.394 £2.89 
(N=191) (Standard Error) (0.225)  
Log-Like= –255.3 β  -0.603  

 (Standard Error) (0.0508)  
 Household Income 0.936  
 (Standard Error) (0.3312)  
Pigs α  1.301 £2.10 
(N=192) (Standard Error) (0.2127)  
Log-Like= – 243.62 β  -0.791  

 (Standard Error) (0.0642)  
 Household Income 0.921  

 (Standard Error) (0.318)  
 
Table 4.4. Estimated Mean WTP for welfare schemes from double-bounded CVM 

 Individual Weekly WTP 
(95% c.i.) 

Annual Total Economic Value   
(95% c.i.) 

Laying Hens £2.95 
(2.36-3.31) 

£81.3 Million 
(73.3 – 89.6 million) 

Dairy Cows £2.89 
(2.30-3.24) 

£72.5 Million 
(65.6 – 79.7 million) 

Broiler Chickens £2.63 
(2.13-2.96) 

£79.7 Million 
(71.7 – 87.6 million) 

Pigs £2.10 
(1.62-2.36) 

£57.9 Million 
(52 – 87.6 million) 

 
An order of preferences for the welfare improvement schemes can be gained through a 
comparison of the point estimates displayed, however this does not take into account the 
variability of the estimates.  Thus, statistical testing of the point estimates was undertaken 
using the bootstrapping method (Krinsky and Robb, 1986). 
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Table 4.5. Tests of Ho: No significance differences in mean WTP between schemes 
Laying Hens Vs Chickens Accept  
Laying Hens Vs Dairy Cows Accept  
Chickens Vs Dairy Cows Accept  
Laying Hens Vs Pigs Reject*** 
Chickens Vs Pigs Reject*** 
Dairy Cows Vs Pigs Reject*** 

* 10% confidence level, **5% confidence level, *** 1% confidence level 
 
As can be seen in Table 4.5, a significant difference was observed between the WTP for the 
pig welfares improvement scheme compared to each of the other schemes.  In all such 
comparisons, respondents were WTP less for pig welfare than for the welfare of the other 
species.  No significant differences were found between the WTP for schemes to improve 
the welfare of laying hens, dairy cows and chickens.  Thus the order of preferences from 
the contingent valuation study is that the pig welfare improvement scheme is least 
preferred, while respondents express equal preference for the schemes to improve the 
welfare of the laying hens, chickens and dairy cows.   
 
Testing for the Presence of Preference reversals 
 
Both methods of preference elicitation independently produced the same statistically 
significant order of preference, with the welfare improvement scheme for pigs being the 
least preferred of all the schemes and indifference expressed between the improvement 
schemes for laying hens, chickens and dairy cows.  Therefore it would appear that -- in this 
case study – no significant preference reversal has occurred between elicitation methods, 
as the same preference ordering has been found by the cost-related contingent valuation 
and the rank-related paired-comparison method.   
 
The significance of this finding was tested through a bootstrapping procedure described in 
section 3.  Due to the indifference between the schemes for laying hens, chickens and diary 
cows, we hypothesise that a change in ordering can only occur when the scheme to improve 
the welfare of pigs is ranked anywhere other than least preferred by either method.  Thus, 
in testing for preference reversals between elicitation methods, differences in orders of the 
schemes to improve the welfare of laying hens, chickens and dairy cows can be 
disregarded, with account only taken of whether the scheme to improve the welfare of pigs 
is always least preferred or placed above any of the other improvement schemes. 
 
Resampling the preference ordering from both CVM and paired comparisons 10,000 times by 
means of a bootstrapping procedure it was possible to assess the probability of the pig 
welfare scheme being placed anywhere other than below the other schemes in either of the 
elicitation methods and for potential preference reversals – where the preference ordering 
differs between methods.   
 
Table 4.6  Probability of the specified preference ordering occurring as estimated 

for paired comparisons and contingent valuation methods 
Method No. of occurrence of pigs NOT 

been the least preferred 
scheme out of 10,000 

replications 

Probability of specified 
order occurring 

Paired Comparisons 0 100% 
Contingent 
Valuation Model:  

120 98.8% 

 
In this study, as can be seen in Table 4.6, in 10,000 replications, pigs were always least 
preferred in the observed ordering derived from the paired comparisons data.  From the 
contingent valuation estimates, the scheme for pigs was not least preferred only in 120 of 
the 10,000 recorded simulations.  This shows that from the CVM data there is approximately 
1.2% probability of a different order of preferences than the pig scheme being least 
preferred being produced.  Thus, there is a 1.2% probability of a preference reversal 
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occurring between the contingent valuation and paired comparisons methods in this case 
study. 
 
5 conclusions 
 
The findings of this study concur with previous studies outlined previously by suggesting 
that substantial public support exists for improving the welfare of farm animals within the 
UK.  Furthermore, respondents appear to be largely rational in their decisions, with a low 
number of intransitive responses reported and no significant preference reversals observed 
between elicitation methods at the 98% confidence level.  There is a clear preference for 
any of the investigated schemes for laying hens, chickens and dairy cows to be 
implemented over the pig improvement scheme, with indifference expressed between the 
three preferred schemes. 
 
With little evidence of preference reversals being found between the contingent valuation 
and the paired comparisons surveys, and low levels of intransitivity, it can be concluded 
that on average respondent choices were rational with stable, well-formed preferences 
between the proposed schemes to improve the welfare of pigs and the other three 
programmes.  The lack of preference reversals verifies the use of both these methods of 
preference elicitation.   
 
The concern raised by Loomes (1999) that the elicitation method may have an influence on 
the preferences and values of the public and the consequent fear that the use of CVM may 
be potentially dangerous in policy decisions are not supported in this study.  Thus, the 
estimates of value obtained can be considered to be valid and applicable for use within 
decisions regarding future policy changes relating to farm animal welfare, with the caveat 
that the estimated values of WTP relate directly to policy changes based on these specific 
welfare improvement schemes.  It would therefore appear that preference reversals found 
by economic psychologists and experimentalists in risky choices are not found in this field 
study involving technically complex and emotive choices on welfare improvement. 
 
While respondents have consistently reversed their preferences, while seemingly unaware 
that they are doing so, the situations in which all the experiments carried out by the 
psychologists and experimental economists are highly unrealistic, and this lack of realism 
may have caused the preference reversals rather than persistent violations of procedural 
invariance.  For example, the study by Irwin et al (1993) shows preference reversals 
occurring in comparisons between the market commodities and environmental amenity with 
no reversals for comparisons involving the two market commodities.  A simple explanation 
for these observed preference reversals is the degree of experience possessed by the 
subjects for the each of the goods in question.   
 
Cummings et al (1986) conjectured that the reliability of estimated WTP would be less for 
public good than for private goods, as public goods lack market prices and people have 
limited experience of valuing them.  Peterson and Brown (1998) from a paired comparisons 
study involving public and private goods together with sums of money, observed significant 
differences in the time taken to make the different types of comparison.  Choices involving 
monetary amounts took the shortest time, followed by comparisons between private goods 
with the longest times for choices between public goods.  They suggested that this finding 
is consistent with the possibility that respondents convert each good into a monetary 
amount before they make a choice.  As previously stated, there is an implicit assumption 
made that in judging the subject “must mentally construct some function of the relevant 
characteristics and use this as a basis of comparison” (David, 1988, p4).  With this function 
being based on a monetary amount, this conversion will be easier for a private good, where 
the subject will be more familiar with the relevant monetary values, than for a public 
good.  Thus, comparing a public good either with other public goods or with a private good, 
for both pricing and choosing decisions is expected to be difficult, relative to choosing 
between two private goods.  
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This is reflected in an assessment undertaken by Brown et al (1999), of inconsistent choices 
made between all types of comparisons.  There are significantly lower numbers of 
inconsistent choices made for comparisons involving monetary amounts, with the number of 
inconsistent choices made over a public and a private good being significantly greater than 
choices between two private goods. 
 
The implication of the findings of the studies by Peterson and Brown (1998) and Brown et al 
(1999), is that the preference reversals observed by Irwin et al (1993) may simply be the 
result of respondents finding it more difficult to chose between a public and a private 
good.  Thus, in making decisions over non-like goods, the complex cognitive processes 
required can result in intransitivity, within a single method and/or preference reversal 
when more than one method is used. 
 
Furthermore, while it is possible that preference reversals have been manufactured through 
the unrealistic nature of both the objects and the procedures used to elicit preferences, 
there also exists the possibility that they have resulted from poor statistical analysis of the 
data. 
 
Within all of the studies (Irwin et al 1993, Brown 1984), while differences in preferences 
have been observed to occur between those produced from the contingent valuation 
method and the other choice method used, no statistical testing has been conducted to 
ensure whether these differences are actually significant.  Furthermore, with the open-
ended format elicitation method being used throughout these two CVM studies, the validity 
of the derived estimates of WTP is suspect as this format is overly sensitive to the 
hypothetical CV scenario and prone to strategic bias.  The non-incentive compatible nature 
of this valuation task is apparent as it would be rational for a respondent suspecting that 
they might be asked afterwards be asked to purchase the goods in question to place a lower 
price on their preferred option.  The mechanism is clearly open to this type of strategic 
response.  This effect is exacerbated within the Irwin et a al (1993) study as the 
preferences for each of the objects from the valuation study is derived through ordering 
the dollar amounts offered for each object.  
 
Conclusions 
 
We have argued that a multifunctional agricultural system can provide society with a 
valuable public good: increased farm animal welfare.  This is an issue that lends itself to 
divergence of opinion mostly because of its emotional undertones and the diversity of 
people’s views.  Nevertheless policy making requires guidance as to the intensity and the 
relative magnitudes of benefits associated with legislative efforts to address this very 
current issue.  In this paper we attempt to assess the consistency of two stated preference 
methods in capturing both the intensity and the ordering of preferences for four different 
farm animal welfare enhancing schemes. 
 
We conclude that members of the Public make largely rational stated choices over 
alternative farm animal welfare enhancing schemes.  Similar orderings are obtained by the 
classic contingent valuation and the less conventional paired comparison preference 
elicitation schemes.  In this field study these methods appear largely free of the most 
radical reversal and framing effects raised by economic psychologists e.g. Tvesky et al 
1990.   
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