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ABSTRACT  7 

 8 

While many studies have employed stated preferences methods to estimate the value of 9 

non-market ecosystem goods and services contingent valuation (CV) still generates a 10 

significant amount of criticism. Besides ethical concerns, two of the key criticisms relate to 11 

insensitivity to scope and order effects. We examine the expectation that the presence of 12 

order effects in stepwise disclosure procedures affects the degree of scope sensitivity. We 13 

use data from a CV exercise asking farmers in Southern Spain to value two different levels 14 

of guarantee of water supply for irrigation in a context of water scarcity. We find that 15 

despite order effects being present, they do not affect the existence or the degree of 16 

sensitivity to scope. We conclude that, in the light of the mixed evidence found in the 17 

literature and the results of our study, it does not seem justified to ascribe order effects and 18 

their connection with sensitivity to scope to study design alone (e.g. step-wise versus 19 

advanced disclosure, top-down versus bottom-up). The nature of the environmental good 20 

under valuation also matters. Our study of irrigation water as a common-pool resource 21 

suggests that, when clear private benefits also exist, these appear to override any 'good 22 

cause dumping effect' that might arise from the public good component.  23 

 24 

Keywords: willingness to pay, contingent valuation, order effects, scope sensitivity, ‘good 25 

cause dumping effect’, irrigation water, warm glow  26 
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1. Introduction  1 

 2 

In the last two decades, many studies have employed stated preference methods to estimate 3 

the value of non-market ecosystem goods and services, especially using the contingent 4 

valuation method (CV) (see Carson (2011) for a historical review). Best practice guidelines 5 

have been drawn up and methodological improvements continue to be put forward (Arrow 6 

et al., 1993; Venkatachalam, 2004; Bateman et al., 2008; Schläpfer, 2008; Carson, 2012). 7 

However, despite its widespread adoption and methodological innovations, CV still suffers 8 

significant criticism. Besides ethical concerns associated with attaching monetary values to 9 

natural resources (Azqueta and Delacamara, 2006; Spangenbergh and Settele, 2010; 10 

Gómez-Baggethun et al., 2010), two of the remaining key criticisms relate to insensitivity 11 

to scope (Kahneman and Knestch, 1992; Desvousges et al., 1993; Diamond and Hausman, 12 

1994; Desvousges et al., 2012; Hausman, 2012), and the presence of order effects (Mitchell 13 

and Carson, 1989; Bateman and Langford, 1996; Payne et al., 2000; Powe and Bateman, 14 

2003; Bateman et al., 2004; Clark and Friesen, 2008).  15 

In principle, the larger the scope of the environmental improvement under valuation, the 16 

greater the welfare increases and, hence, the greater the willingness to pay (WTP) should 17 

be. In apparent conflict with theory, a considerable number of studies have shown scope-18 

insensitive results (Carson and Mitchell, 1993; Boyle et al., 1993; Diamond et al., 1993; 19 

Halvorsen, 1996; Hammitt et al., 1999; Heberlein et al., 2005). These inconsistencies with 20 

economic theory have made critics question the overall validity of stated preference 21 

techniques (Diamond and Hausman, 1994; Desvousges et al., 1993; Kahneman and 22 

Knetsch, 1992; Kahneman et al., 1999; Desvousges et al., 2012; Hausman, 2012).  23 

Order effects appear when changing the order of WTP questions for nested goods (i.e. 24 

goods which either encompass or are encompassed by other goods) affects the WTP values 25 

for these goods. This is inconsistent with the basic principle of procedural invariance of the 26 

rational theory of choice, which states that preference should not depend on the method of 27 

elicitation (Boyle et al., 1993).
b
 It has been proposed that order effects indicate that 28 

                                                        
b
 A distinction needs to be made between inclusive and exclusive lists of goods. In inclusive lists, each 

subsequent good includes the previously valued good(s), while in exclusive lists goods are presented as 

alternatives. Bateman and Langford (1996) distinguish between theoretically expected ‘sequence effects’ 
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preferences are constructed while going through the questionnaire and are not given, as 1 

assumed in economic theory (Slovic, 1995).  2 

A key question in this context is whether order effects affect sensitivity to scope. Although 3 

some efforts have been devoted to this, the literature on this particular topic is still scarce 4 

and results have so far been inconclusive. Annex 1 (on-line) presents a compilation of 9 5 

studies on order effects in CV of exclusive lists of goods. Five of these specifically discuss 6 

their impact on sensitivity to scope. A landmark is the study by Bateman et al. (2004) who 7 

offered a systematic examination of order effects on observed scope sensitivity. They 8 

distinguished between ‘advanced disclosure’ and ‘stepwise disclosure’. Advanced 9 

disclosure refers to a situation where the respondent is told at the outset that different goods 10 

are going to be valued, while in stepwise designs the respondent is first asked to value one 11 

good, and only after that valuation, is told about other goods to be valued. The authors 12 

argued that in the stepwise procedure there is an element of surprise that may strategically 13 

affect responses to the CV questions. They examined the relationship between advanced 14 

and stepwise disclosure and scope sensitivity in field and laboratory trials in the United 15 

Kingdom, and found that with the stepwise disclosure procedure the observed degree of 16 

scope sensitivity is substantially and significantly affected by the order of the questions, but 17 

this is not observed in the advanced disclosure design. In their conclusions Bateman et al. 18 

(2004) favoured the advanced disclosure format, arguing that strategic incentives may still 19 

apply, but are constant throughout all the valuation exercises. However, the authors were 20 

cautious not to state that values from advanced disclosure designs are unbiased, and called 21 

for further investigation. In fact, more recent studies have also found order effects in 22 

advanced disclosure procedures. Nielsen and Kjær (2011) explored the issue in a large-23 

scale web-based stated preference survey in Denmark, in which split-samples were asked to 24 

value two independent gains of life expectancy caused by a change in air pollution. They 25 

used advanced disclosure and found order effects that influenced the degree of scope 26 

sensitivity. Andersson and Svensson (2013) used advanced disclosure in an experiment on 27 

reduced mortality risk in Sweden and could not reject scope insensitivity.   28 

                                                                                                                                                                         

from inclusive lists due to income and substitution effects, and ‘order effects’ in exclusive lists that are not 

consistent with theoretical predictions. In this paper we focus on order effects in exclusive lists.  
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Clark and Friesen (2008) explored the causes of order effects in CV, using a laboratory 1 

experiment in which participants were requested to value sequences of nested goods from 2 

an exclusive list using an incentive-compatible mechanism in a stepwise disclosure 3 

procedure. They tested different types of goods (induced value goods, familiar private 4 

goods and the same private goods to be donated to charity). While according to Bateman et 5 

al.'s (2004) findings, order effects might be expected due to the stepwise disclosure design, 6 

the interesting result in Clark and Friesen’s study is that they were found for familiar 7 

private goods intended for personal use, and not when the same private goods were 8 

intended for donation.  9 

These findings demonstrate that the issue of order effects and their influence on sensitivity 10 

to scope is unresolved. This paper explores the effect that order of WTP questions for 11 

nested goods in CV surveys have on the existence and the degree of sensitivity to scope. 12 

Specifically, we revisit the question of whether the presence of order effects in stepwise 13 

disclosure procedures affects sensitivity to scope. We use the results of a CV exercise in 14 

which farmers in Southern Spain were asked to value two different levels in the guarantee 15 

of water supply for irrigation in a context of water scarcity. While we agree with Bateman 16 

et al. (2004) that there is not a general theoretical expectation for the existence of 17 

sensitivity to scope, we might expect it for this particular good, because irrigation water is 18 

both scarce and a major input in agriculture in the area, so the volume of applied irrigation 19 

greatly affects productivity.  20 

In light of the interpretations that have been given to order effects and sensitivity to scope, 21 

we discuss our results in relation to procedural invariance and the economic nature of the 22 

valued good. The ‘common-pool resource’ nature of irrigation water, as opposed to fully 23 

private and fully public goods, provides a new perspective to this discussion. Irrigation 24 

water flowing through the distribution system of an irrigation district is hard to make 25 

excludable although yield is subtractable (rival), particularly in contexts of scarcity 26 

(Gardner et al., 1990; Ostrom and Gardner, 1993; Hanemann, 2006). By testing order 27 

effects on sensitivity to scope in a neither fully private nor fully public good, we reflect on 28 

whether reasons of warm glow or ‘good cause dump effect’ (i.e. by which respondents 29 

‘dump’ their entire ‘good cause’ account on the first valuation question they encounter) 30 
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associated with the ‘common good’ element of common-pool resources are affected or 1 

mitigated when private benefits also exist.  2 

 3 

2. Data  4 

We use data from a CV survey among farmers in the Guadalbullon River Basin in southern 5 

Spain that was first published in Mesa-Jurado et al. (2012).
c
 This river basin is typically 6 

Mediterranean, subject to water scarcity and water supply uncertainty. Almost all farmers 7 

belong to ‘irrigator communities’, in which they manage the water under a democratic co-8 

operative principle, and the water is perceived as a common-pool resource by the farmers.  9 

A sample of olive grove farmers was asked their WTP for increased guarantees of water 10 

supply for irrigation. Trained interviewers conducted 151 face-to-face interviews in July 11 

2009 throughout the Guadalbullon River Basin, targeting a random sample of irrigated 12 

olive farm owners, belonging to eighteen different irrigator communities.  13 

 14 

The questionnaire was organized in four main parts: i) farm characterization (e.g., farm 15 

size, crop density); ii) respondents’ perception of the current state of the water supply for 16 

irrigation in the area (e.g. certainty about the amount of water they will receive at the 17 

beginning of the season, satisfaction with the amount of water they receive); iii) 18 

respondents’ preferences and WTP for increased water supply guarantees; and iv) 19 

respondents’ socio-economic characteristics.  20 

The valuation scenario consisted of a description of the baseline situation (status-quo) in 21 

which the current official water allocation – ‘water right’ or concession – of 1,500 m
3
/ha is 22 

rarely met. Farmers were offered the possibility to pay for an increased guarantee of the 23 

water supply by contributing to the construction of infrastructure such as reservoirs or 24 

irrigation ponds.
d

 Pictograms helped explain the questions. Respondents were also 25 

reminded to consider their budget constraints and were assured that their money would only 26 

be used for the indicated purpose. For those who stated they were not willing to pay, a 27 

follow-up question was asked to differentiate legitimate zero bidders from protest answers. 28 

Those farmers who stated they were willing to pay in principle were then asked their 29 

                                                        
c
 The Mesa-Jurado et al. (2012) paper does not include any analysis or discussion on the issue of order effects.  

d Currently, there is no such infrastructure in the area and irrigators are fully dependent on flow levels (Mesa-

Jurado et al., 2012). 
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maximum WTP to secure a certain water supply: ‘What is the maximum amount of money 1 

that you would be willing to pay in addition to your yearly Irrigators Community annual 2 

payment to ensure 10,000 litres per olive tree (…)?’. As will be explained in the next 3 

section, two different levels of increased guarantee were presented to respondents in a 4 

stepwise design, in which the order of the levels was alternated in a split sample.  5 

In the pre-test, an increase in the annual payment to the irrigator community (expressed in 6 

euros per olive-tree) was identified as the best payment vehicle due to its familiarity. The 7 

elicitation format was a payment card (Ready et al., 2001; Kallas et al., 2007). Based on 8 

information from pre-test interviews and focus group discussions, payment amounts 9 

ranging from €0 to more than €8 per olive tree were included in the payment card, as shown 10 

in Annex 2 (on-line). 11 

3. Method 12 

3.1. Split sample design 13 

Two levels of water supply guarantee were defined in order to test for sensitivity to scope: 14 

50 and 90% guarantee.
e
 In the pre-test it was observed that farmers had problems with 15 

probability expressed in percentages. It was therefore presented as the number of years in a 16 

given time frame that they would receive a specified quantity of water with certainty, i.e. 17 

WTP to ensure 10,000 litres per olive tree ‘in five out of the next ten years’ and ‘in nine out 18 

of the next ten years’. This way of expressing probabilities has been used elsewhere in the 19 

literature (Hensher et al., 2005; Hatton McDonald et al., 2010; Martin-Ortega et al., 2011). 20 

The two valuation scenarios form an exclusive list, since they were presented as 21 

independent and not additional.  22 

To test for order effects, a split sample approach was used. Half the sample was first asked 23 

their WTP for a 50% guarantee followed by the 90% guarantee. For the other half the order 24 

was reversed. In the remainder of this text we refer to the first sub-sample as ‘bottom-up’ 25 

and to the second as ‘top-down’, following Carson and Mitchell’s terminology (1995). As 26 

                                                        
e
 The two levels represent an increase on the scope of the service provided (i.e. increased level of guarantee). 

During the pre-test it was observed that a guarantee of 100% was not a credible scenario, because farmers are 

aware of the variable climatic conditions and the structural water scarcity in the region, as demonstrated in the 

preparatory focus groups.  
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mentioned, we followed a pure stepwise disclosure procedure, i.e. respondents were not 1 

warned that there would be two WTP questions.  2 

 3 

3.1. Statistical Testing 4 

The analysis was carried out through a series of parametric and non-parametric statistical 5 

tests, and univariate and multivariate analysis. The methodological sequence applied in this 6 

study is as follows.  7 

First, we examined whether the two split samples are significantly different to ensure that 8 

no bias was introduced by the split sample procedure. For that we compared means across 9 

the split samples of those variables identified in Mesa-Jurado et al. (2012) as relevant for 10 

WTP.  11 

Second, we looked for the existence of order effects, testing for the hypotheses whether 12 

WTP for the two levels of water supply guarantee are significantly different in the bottom-13 

up and top-down approaches (H1, H2). For that, we followed the literature in using non-14 

parametric Mann-Whitney U tests to compare medians
f
 and t-test to compare mean WTP 15 

values. 16 

Third, we explored sensitivity to scope in several ways. Following the approach proposed 17 

by Nielsen and Kjær (2011), we first looked for respondents who are insensitive to scope, 18 

i.e. those farmers who stated identical WTP values for 50% and 90% levels of water supply 19 

guarantee. A panel data structure was used, in which the two observations per respondent 20 

were identified by a variable taking the value "0" for the 50% level and "1" for the 90% 21 

level.
g

 In order to analyse the differences between scope sensitive and insensitive 22 

respondents, a Probit regression was run, in which the dependent variable was coded "1" 23 

for respondents willing to pay more for 90 than for 50%. A variable accounting for the 24 

order of the WTP questions was included in the model to study the influence of question-25 

order on the probability of respondents showing insensitivity to scope. 26 

                                                        
f 
Strictly speaking, the Mann-Whitney U-test is not a comparison of medians. However, when one has similar 

distributions in shape (spread), as is our case, it is possible to use Mann-Whitney to a test of the medians 

(Hart, 2001). 
g
 The potential correlation between error terms in the answers from the same individual was checked as 

suggested by Longo et al. (2009), and rejected in Mesa-Jurado et al. (2012).  
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Sensitivity to scope was further tested in an internal scope test. Using Wilcoxon-signed-1 

rank tests and t-tests, we checked whether median and mean WTP values for 50% and 90% 2 

are significantly different for the overall sample (H3)
h
. Such internal scope tests have been 3 

criticized, arguing that respondents may simply be trying to give “internally consistent” 4 

answers (Carson et al., 2001). This is why we also used an external scope test, in which 5 

WTP values for the first question of the bottom-up sample were compared with those for 6 

the first question of the top-down sample: i.e. we tested the hypothesis of WTP values for 7 

the 50% guarantee from the first sample being equal to WTP values for the 90% guarantee 8 

from the second sample (H4).  9 

Finally, the effect of order on sensitivity to scope was analysed. For that we looked at two 10 

aspects: the effects on the existence and on the degree of sensitivity to scope. This 11 

distinction is relevant because, as Bateman et al. (2004) argue, while the existence of 12 

sensitivity to scope might not be generally expected theoretically (and is dependent upon 13 

the characteristics of each case), there is a clear economic-theoretical expectation that the 14 

observed degree of scope sensitivity should not vary by treatment.  15 

To test whether question order affected the existence of sensitivity to scope, we tested 16 

whether WTP values for the 50% are equal to WTP values for 90% water supply guarantee 17 

in the bottom-up (H5) and top-down samples (H6). Following Clark and Friesen (2008) we 18 

also tested for order and scope effects while controlling for respondents’ characteristics. 19 

For this, a Tobit model was used, which allows left censoring of WTP values at zero. A 20 

dummy variable was added to control for the order of the WTP questions.  21 

To test the effects of question order on the degree of sensitivity to scope, we followed 22 

Bateman et al. (2004) and Clark and Friesen (2008) and compared the difference between 23 

WTP for the larger and smaller goods for the two subsamples (H7). We looked at both 24 

mean and median of the difference through t-tests and Mann-Whitney tests, respectively.  25 

 26 

4. Results 27 

                                                        
h A paired test was used for the internal scope test.  
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Farmers were first asked whether they were willing to pay in principle to improve the 1 

guarantee of water supply for irrigation, without mentioning any guarantee level. 29% were 2 

unwilling to pay. Follow-up questions allowed us to separate protest answers from 3 

legititmate zeros. 79% of the negative answers were classified as legitimate zeros and the 4 

remaining 21% (6% of the total sample) were judged to be protest responses. These figures 5 

are within the limits of acceptable levels of protest according to Carson et al. (2003). A 6 

high proportion of the protest votes (89%, i.e. 5.3% of the total sample) involved 7 

affirmative response to ‘the State should pay for it’ (the rest of protesters did not believe 8 

there would be enough water to secure such guarantee levels). Following common practice 9 

in the literature, protest responses were excluded from the analysis, while the legitimate 10 

zeros were retained (Dziegielewksa and Mendelsohn, 2007). Two outliers were identified 11 

and also excluded from the analysis.  12 

A detailed descriptive analysis of the survey data can be found in Mesa-Jurado et al. 13 

(2012). Here we focus only on those results of interest for the study of order effects and 14 

sensitivity to scope.  15 

4.1. Test for split-sample differences 16 

T-test results shown in Table 1 indicate that the two samples are not significantly different 17 

on the 29 relevant variables for WTP (as reported in Mesa-Jurado et al., 2012), except for 18 

one: the number of olive trees per hectare. We take this to indicate that the two samples are 19 

sufficiently similar to rule out any sample selection bias in our study.  20 

Table 1. Test of equality of variables influencing WTP values across the split samples  21 

Variable Description Test valuea Sig. (2-tailed) 

Perceived water 

allocation 

Volume of allocated water as perceived by the farmer 

(litres/tree) 
1.409 0.161 

Perceived annual 

payment 

Irrigators Community annual payment declared by 

farmers (€/tree) 0.952 0.343 

Age Farmer’s age -0.006 0.995 

Income Gross household income (in €) per year per hectare 0.423 0.673 

Household size Number of persons in the household dependent on farm 

income 
0.653 0.514 

Olive trees per hectare Traditional planting frame (fewer than 90 olive trees/ha) 

Semi-Intensive planting frame (100-150 olive trees/ha) 

Intensive planting frame (more than 150 olive trees/ha) 

9.244 0.015**b 

Education level No formal education 

Elementary school  
4.455 0.216 
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Secondary education 

Higher education (university) 

Agricultural training Identifies if the farmer has received some kind of specific 

agricultural training 
0.750 0.387 

at value for interval variables and Pearson Chi2 value for categorical variables (olive trees per hectare, education level and agricultural 1 
training).  2 
bStatistical significance levels: *** 1%, ** 5%, *10% 3 

 4 

 5 

4.2.Testing for order effects 6 

Table 2 shows the mean and median WTP values for the 50% and 90% levels of water 7 

supply guarantee for the two sub-samples and the results of all hypotheses tested. The 8 

results of the tests for independent samples show that mean and median WTP values for the 9 

smaller good are significantly different between the sub-samples: when the 50% question 10 

was asked first, farmers stated a higher WTP than when it came after the 90% question 11 

(H1). On the contrary, stated WTP for the larger good is not significantly different between 12 

the sub-samples (H2).  13 

These results are consistent with previous findings in the literature that order effects 14 

influence WTP estimates for the smaller good but not for the larger one (Powe and 15 

Bateman, 2003; Bateman et al., 2004; Veisten et al., 2004; Longo et al., 2009; Nielsen and 16 

Kjær, 2011).  17 

Table 2. WTP for 50 and 90% guarantee (€ cents/olive tree) and summary of statistical test  18 

 19 

Sample descriptors 
Bottom-up  Top-down  

50% 90% 50% 90% 

Mean 46 77 50 72 

Median 50 60 20 60 

Std. error  4.8  7.7 4.0  7.4  

Confidence interval (37 - 56) (61 – 92) (24 - 40) (57 - 86) 

Number of observations 70 71 

Hypothesis (H) 
Difference in means 

(p-value) 

Difference in mediansa 

 (Asymptotic p-value) 

Test of order effects  

(H1) WTP50 BU = WTP50 TD 0.026** 0.053**  

Number of observations  141 

(H2) WTP90 BU = WTP 90 TD 0.628 0.737 

Number of observations 141 

   

Internal test of scope sensitivity   

(H3) WTP50 pooled = WTP90 pooled 0.000*** 0.000*** 

Number of observations 141 

   

External test of scope sensitivity by first response   
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(H4) WTP50 BU = WTP90 TD 0.005*** 0.020** 

Number of observations 282 

   

Influence of order on scope sensitivity   

(H5) WTP50 BU = WTP90 BU 0.001*** 0.011** 

Number of observations 142 

(H6) WTP50 TD = WTP90 TD 0.000*** 0.000*** 

Number of observations 140 

(H7) (WTP90 BU – WTP50 BU) = (WTP90 TD – WTP50 

TD) 
0.208 0.940 

Number of observations 141 

Statistical significance levels: *** 1%, ** 5%, *10% 1 
a For the external scope tests and order effect tests this is a Mann-Whitney U test. For the internal scope test this is 2 
performed through a Wilconxon-signed-rank test.  3 

 4 

4.3. Sensitivity to scope 5 

Factors determining insensitivity to scope 6 

We found 18 respondents who showed insensitivity to scope, i.e. who gave exactly the 7 

same valuation for the 50 and 90% scenarios. This represents 12% of the sample and is 8 

substantially smaller than the proportion found by Nielsen and Kjær (2011), who report 9 

between 40 and 50% of scope-insensitive respondents in their sample, and Jones-Lee et al. 10 

(1985), who found that 42 to 47% of respondents were completely scope-insensitive.
i
  11 

Results from the Probit model (Table 3) indicate that age, education level, tree density and 12 

farm income influence the likelihood of being sensitive to scope. Regarding age, Nielsen 13 

and Kjær (2011) and Andersson and Svensson (2013) also found that younger respondents 14 

are more likely to be sensitive to scope. The education level was also significant in Nielsen 15 

and Kjær (2011), but contrary to our results, they found that higher levels of education 16 

positively affect the likelihood of sensitivity to scope. Regarding income, Powe and 17 

Bateman (2003) similarly found positive significant effects, meaning higher income 18 

respondents are more likely to be sensitive to scope.  19 

Contrary to the Nielsen and Kjær (2011) and Andersson and Svensson (2013) findings, the 20 

order variable (Sub-sample) was not significant. This is a first indication that the order of 21 

                                                        
i
 Twelve percent refers to our total sample. If we exclude respondents who are not willing to pay in principle, 

the percentage rises to 18%, still substantially below the figures reported in the cited studies.  
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the WTP questions does not affect the existence of sensitivity to scope.
j
 Further tests of the 1 

influence of order effects on sensitivity to scope are presented below (Section 4.4).  2 

Table 3. Probit regression of variables determining sensitivity to scope (dependent variable = 1 if respondent 3 

is willing to pay more for 90 than for 50% water supply guarantee) 4 

 Description 
Coef. 

(Standard 

Error) 

z P > z
a
 

(95% Conf. 

Interval) 

Sub-sample 
Bottom-up=0 

Top-down=1 

 

-0.055 (0.328) -0.17 0.866 (-0.699, 0.588) 

Olive trees per hectare 
< 90 olive trees/ha=1 

100-150 olive trees/ha=2 

> 150 olive trees/ha=3 

0.975 (0.399) 2.44 0.015** (0.193, 1.756) 

Perceived Annual 

Payment 

Irrigators Community 

annual payment declared 

by farmers (€/tree) 
-0.017 (0.141) -0.12 0.906 (-0.294, 0.260) 

Income 
Gross household income 

(€/year/ha)  3.35·10-5 (0.000) 2.54 0.011** (7.62·10-6, 5.95·10-5) 

Respondent's attitude 

during survey 

As judged by 

enumerator: good=1; 

neutral=2; 

uninterested=3 

-0.655 (0.401) -1.63 0.103 (-1.442, 0.131) 

Age Age of the farmer -0.039 (0.015) -2.66 0.008*** (-0.068, -0.010) 

Education level 

No formal education=1 

Elementary school=2  

Secondary education=3 

Higher education 

(university)=4 

-0.641(0.295) -2.17 0.030** (-1.221, -0.062) 

Model constant  0.804 (1.689) 0.48 0.634 (-2.506, 4.114) 

Number of Obs 148     

a
Statistical significance levels: *** 1%, ** 5%, *10% 5 

 6 

Results of scope sensitivity tests 7 

Results of the internal scope test (H3) are presented in Table 2. These results indicate that 8 

the null hypothesis of equality is rejected, showing that the overall sample of farmers is 9 

willing to pay significantly more for the 90% guarantee than for the 50% one, as expected. 10 

The external scope test (H4) also confirms sensitivity to scope (also in Table 2). The ratio 11 

between the WTP for the two goods valued (i.e. WTP90/WTP50) for the overall sample is 12 

1.89, which is close to the ratio of the two goods being offered (i.e. 90/50 = 1.8). In the 13 

bottom-up survey split this ratio is 1.67. The ratio is higher (2.25) in the top-down 14 

approach, indicating a higher degree of sensitivity in this approach. Moreover, this ratio is 15 

                                                        
j
 This finding proved robust across all model specifications that were tested.  
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higher than the ratio between the two guarantees being offered (90/50=1.8). This is 1 

probably explained by the high number of zero bids in the valuation of the smaller good in 2 

the top-down approach (24 or 34.3%), which suggests that the lower level of guarantee of 3 

water supply (50%) becomes unattractive for many after having been offered the 90% (this 4 

is also suggested by the fact that the median WTP for the 50% water supply guarantee is 5 

substantially smaller than the mean, see Table 2). 6 

The question now is whether sensitivity to scope is affected by question order, which we 7 

check in the next section.  8 

4.4. Scope consistency check  9 

Order effects and the existence of sensitivity to scope 10 

Mean and median tests show that WTP for the 50 and 90% guarantee is significantly 11 

different in both the bottom-up (H5) and top-down (H6) samples, as shown in Table 2. This 12 

means that despite the existence of order effects (i.e. the smaller good is more valued when 13 

asked first) sensitivity to scope holds.  14 

 15 

A Tobit model was estimated to test sensitivity to scope while controlling for respondents' 16 

characteristics. Results in Table 4 show that when controlling for the sub-sample (top-down 17 

or bottom-up), sensitivity to scope is present: the coefficient of the variable Sub-sample is 18 

not statistically significant, while the variable Level of water supply guarantee has a 19 

positive and statistically significant coefficient. 20 

 21 

Table 4. Tobit regression of variables determining WTP when controlling for sub-sample 22 

 23 

 Description 
Coef. 

(Standard Error) 
T P > t 

(95% Conf. 

Interval) 

Sub-sample 
Bottom-up = 0 

Top-down = 1 

 

-0.044 (0.089) -0.50 0.619 (-0.222, 0.132) 

Level of water 

supply guarantee 

50%=0  

90%=1 

 

0.391 (0.088) 4.42 0.000*** (0.217, 0.565) 

Cluster ID 

Respondents ID 

variable controlling for 

panel data effectsa 

-0.001 (0.001) -0.34 0.737 (-0.002, 0.002) 

Olive trees per 

hectare 

< 90 olive trees/ha=1 

100-150 olive 

trees/ha=2 

> 150 olive trees/ha=3 

-0.003 (0.002) -1.84 0.067* (-0.007, 0.001) 
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Perceived water 

allocation 

Volume of water 

received, as perceived 

by the farmer 

(litres/tree) 

-4.21·10-5 (0.001) -2.44 0.015** (-7.90·10-5,-8.44·10-6) 

Income 
Gross household 

income (€/year/ha) 
0.223 (0.121) 1.85 0.066* (-0.014, 0.461) 

Age Age of the farmer -0.009 (0.004) -2.39 0.017** (-0.016, -0.002) 

Agricultural 

Training 

Identifies if the farmer 

has received 

agricultural training: 

no=0; yes=1 

0.192 (0.115) 0.1.68 0.095* (-0.033, 0.418)  

Model constant  1.154 (0.388) 2.68 0.003 (0.389, 1.917) 

Sigma  0.644 (0.037)   (0.571, 0.718) 

Number of Obsa 232     

a Data in this model are treated as panel data, i.e. two observations per respondents are recorded for the two levels of 1 
guarantee. The variable Cluster ID controls for the potential correlation between the two observations per respondent.  2 
Note: Statistical significance levels: *** 1%, ** 5%, *10%.  3 

 4 

Order effects and the degree of sensitivity to scope 5 

Results from a Mann-Whitney test show that the median of the differences between WTP90 6 

and WTP50 is not statistically significantly across the two sub-samples either (asymptotic 7 

p-value = 0.940). Question order therefore did not affect the observed degree of scope 8 

sensitivity (H7).  9 

 10 

5. Discussion 11 

We have looked for the existence of order effects and how these affect the existence and the 12 

degree sensitivity to scope in the valuation of increased guarantee in the supply of water for 13 

irrigation. Two levels of guarantee (50% and 90%), presented in the form of exclusive 14 

goods, were valued by a sample of farmers in southern Spain using a stepwise disclosure 15 

procedure. Tests of means and medians have shown order effects for the smaller good (50% 16 

guarantee) but not for the larger one (90% guarantee), which is in line with previous 17 

findings in the literature. However, these order effects do not have a significant impact on 18 

the existence of sensitivity to scope. This was corroborated by a multivariate analysis that 19 

showed a statistically significant scope effect (level of guarantee) when controlling for 20 

question order. Moreover, and contrary to previous findings for stepwise procedures by 21 

Bateman et al. (2004), we find that the degree of scope sensitivity does not vary by sub-22 
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sample either. In this respect, our results are closer to those of Clark and Friesen (2008), 1 

who also found order effects for private goods, but no influence on scope sensitivity.  2 

 3 

Order effects and insensitivity to scope have been related in the literature to the economic 4 

nature of the good being valued, with public goods supposedly being affected by the so-5 

called warm glow effect (the positive emotional feeling obtained from ‘giving’; Andreoni, 6 

1990) and the ‘purchase of moral satisfaction’ (Kahneman and Knetsch, 1992), not present 7 

for private goods.
k
 Powe and Bateman (2003) made the link between the warm glow 8 

hypothesis and the ‘anchoring and adjustment’ heuristic as interpreted by Kahneman et al. 9 

(1982), which suggests that an initial valuation provides an anchor for subsequent 10 

responses which typically are not adjusted much from that level. Powe and Bateman (2003) 11 

argued that the nature of public goods and their modes of funding might affect the 12 

(in)dependence of valuation tasks. They argued that if respondents’ first valuation response 13 

tends to be a ‘dumping ground’ for moral satisfaction then this might provide an anchor. As 14 

Clark and Friesen (2008) further explained, a possible explanation for the finding that 15 

goods of smaller scope are valued more when valued first is the ‘Good Cause Dump 16 

hypothesis’, in which respondents ‘dump’ their entire ‘good cause’ account on the first 17 

valuation question they encounter (Harrison, 1992). Longo et al. (2009) found that order 18 

effects disappeared when respondents were given the opportunity to review their answers, 19 

and compared this situation (the possibility of revisiting payments) to that of a supermarket 20 

where private goods are purchased. It should be noted, though, that Longo et al. (2009) did 21 

not test for the effects of sensitivity to scope, and Nielsen and Kjær (2011), who did test for 22 

it, found that these adjustments did not mitigate the scope insensitivity results that they 23 

identified. 24 

The present study provides a new perspective to the debate by testing order effects on 25 

sensitivity to scope in a good which is neither fully private nor fully public, but a common-26 

pool resource. Irrigation water is generally non-excludable, but is rival, particularly in the 27 

context of scarcity as is the case in our study area. Warm glow in terms of purchasing moral 28 

                                                        
k
 A different interpretation to this discourse is that provided by Bateman et al. (2004) who attribute the effect 

to the ‘surprise’ element inherent in the stepwise procedure and not to the warm glow effect. However, as 

discussed in the introduction, more recent experiments have shown that order effects also affect advanced 

disclosure formats.  
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satisfaction might not directly apply in this case. However, when farmers pay for the 1 

construction of water storage infrastructure, they are in effect contributing not only to their 2 

own (private) benefit, but to a more general common good: increased water availability in 3 

the region from which other users benefit as well. In our study area these investments are 4 

also explicitly planned to also improve ecological flows for the ‘benefit of the environment’ 5 

(Berbel et al., 2012), in compliance with the legislative framework set up by the European 6 

Water Framework Directive (2000/60/EC).  7 

 8 

Order effects occurred in our data, but this did not affect either the existence or the degree 9 

of sensitivity to scope. One possible interpretation is that the ‘the common good element’ is 10 

not large enough to produce the ‘good cause dumping effect’, i.e. the public element of the 11 

common-pool resource is dominated by the private element, where sensitivity to scope still 12 

applies in a significant degree due to the increased (private) benefit that the farmer obtains. 13 

This interpretation could also apply to Andersson and Svensson’s (2013) results, which also 14 

show order effects but still some differences in the degree of sensitivity to scope in the 15 

valuation of decreased mortality risk from bus accidents. They refer to it as a non-pure 16 

private good in which values might contain an element of paternalistic altruism, but that is 17 

likely to be less strong than the private benefit of reducing one’s own personal risk of dying 18 

in a bus accident.  19 

 20 

Our results can also be compared with those of Clark and Friesen (2008), who have a 21 

private good operating as such and the same private good operating as a public good (i.e. 22 

same good intended for donation), while we have a good that shares elements with private 23 

and public goods. They found that order affects the degree of sensitivity to scope in the 24 

valuation of private goods, but not when those same goods were intended for donation. As 25 

Clark and Friesen, we do not claim to infer from our results that a warm glow effect cannot 26 

be the cause of order effects’ induced insensitivity to scope in other CV studies. On the 27 

contrary, our results could indicate that the warm glow effect is mitigated (or ‘switched 28 

off’) when private benefits also exist, but it could still be affecting sensitivity to scope for 29 

pure environmental public goods in which a greater public benefit prevails over the private 30 

benefit.  31 
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 1 

Finally, Clark and Friesen speculate that the familiarity of their private goods may have 2 

reduced the order effects to a point where they did not affect sensitivity to scope. Although 3 

they do not make clear why this may be the case, it is noteable that we found the same 4 

results for irrigation water, which is a tangible and easily recognizable (familiar) good to 5 

our group of respondents. It should be noted that in their case, as well as in ours, small 6 

sample sizes might be seen as a limitation
l
, and replications of this study with larger 7 

samples are needed. 8 

 9 

6. Conclusions 10 

 11 

Despite extended application of the contingent valuation method, the issue of order effects 12 

remains unresolved. A key question in this debate is whether order effects influence 13 

sensitivity to scope. The question has generated a small body of literature which suggests 14 

that order effects might affect sensitivity to scope, although results have so far been 15 

inconclusive. We have revisited the question on whether the presence of order effects in 16 

stepwise disclosure procedures affects sensitivity to scope. We have found that, while order 17 

effects were present, they did not affect the existence nor the degree of sensitivity to scope 18 

amongst our sample. This is comparable to other ‘puzzling’ results found in previous 19 

studies (notably by Clark and Friesen (2009) and Andersson and Sevensson (2013)).  20 

 21 

In the case of our study of irrigation water as a common-pool resource, we suggest that a 22 

‘contribution to the common good’ when clear private benefits also exist, is not enough to 23 

produce the ‘good cause dumping effect’, i.e. the public element of the common-pool 24 

resource is overruled by the private element and hence sensitivity to scope still applies due 25 

to the increased (private) benefit that the farmer obtains.  26 

 27 

                                                        
l
 Our sample is within the range of those used in some of the key studies having addressed this issue: as 

shown in the Annex, Bateman et al. (2004) use a sample of 149 interviews in their lab trial. For their test, they 

make two sample splits, so the number of observations in the sub-samples ranges between 36 and 43. 

Anderson and Svensson (2013) use a slightly larger sample of 200 individuals, but split the sample twice (two 

treatments), so they deal with sample sizes from 46 to 96 observations. Clark and Friesen (2008) have a larger 

sample (235), but they split the samples for three different treatments, meaning that the deal with samples 

between 20 and 48 observations. Other studies using in person interviews do have larger samples, from about 

600 to 1,000 interviews (i.e. Powe and Bateman, 2003; Veisten et al. 2004 and Bateman et al. 2006).  
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More studies (preferably with larger samples) would be necessary to confirm such 1 

proposition for the case of common-pool resources. Nevertheless, in the light of the mixed 2 

evidence found in the literature and the results of our study, it does not seem justified to 3 

ascribe order effects and their connection with sensitivity to scope to study design alone 4 

(e.g. step-wise versus advanced disclosure, top-down versus bottom-up). The nature of the 5 

environmental good under valuation also appears to matter. Further research might also 6 

compare systematically stepwise disclosure with advance disclosure in the case of 7 

common-pool resources. However, it seems unlikely that further empirical results alone 8 

will be able to resolve the questions of order and sensitivity to scope. We also need 9 

theoretical analyses of the possible relationships between private and public (altruistic) 10 

valuations of common-pool resources with anchoring and order effects, especially since 11 

many environmental public goods also provide considerable private benefits (particularly to 12 

suppliers).   13 

 14 
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ANNEX 1: Literature on order effects in contingent valuation using exclusive lists of goods 

 

Study 
Type of 

CV 

Sample size 

and elicitation 

type 

Environmental goods 

Disclosure 

method: 

AD=Advance 

disclosure 

SD=Stepwise 

disclosure 

Payment 

vehicle 
Order of WTP questions 

Results of tests for order 

effects 

Analysis of influence of 

order effects on 

sensitivity to scope 

(yes/no) 

Boyle et al., 

1993 

Single 

bounded 

dichotom

ous 

choice 

506 mail 

survey 

Recreational value (white-

water boating) of the 

Colorado River (US) 

under different flow levels 

Not clear (mail 

survey) 

An increase 

in trip 

expenditure 

8 CV questions (1 for their 

actual trip and 7 involving 

hypothetical scenarios). 

Split sample: reversed 

order of the 7 hypothetical 

scenarios  

No evidence of order 

effects for experienced 

boaters; potential order 

effects for non-

experienced boaters. 

No 

Powe and 

Bateman, 

2003 

Double 

bounded 

dichotom

ous 

choice 

1,592 in- 

person 

interviews 

Riverine saline flood 
alleviation scheme in the 

Norfolk Broads (UK) 

Preservation of wetlands: 

5 small areas (a set of P 

goods) included in a large 

area (the W good) 

SD 

An increase 

in general 

taxation 

Split sample: bottom-up 

vs. top-down 

Do find order effects 

(except in D area): values 
for the smaller goods are 

highest when that good is 

presented first in a list, 

while values for the larger 

good are larger when it is 

presented second in a list 

They test sensitivity to 

scope but do not include 

further discussion on the 

issue 

Bateman et al., 

2004 

Open-

ended 

Lab trial: 

 

149 students 

in-person 

interviews 

Improvements to an open 

access lake located within 

the grounds of the 
University of East Anglia 

through 3 nested schemes: 

F (filter), P (plants), D 

(dredging) 

 

1. WTP (F) 

2. WTP (F+P) 
3. WTP (F+P+D) 

Split sample: AD 

and SD 

Increases in 

rental 
charges to 

campus 

shops which 

would result 

in higher 

prices for 

students 

2x2 split sample: bottom-

up vs. top-down and AD 

vs. SD 

SD: WTP for the small 

good is consistently higher 
when asked first; WTP for 

the large good is higher if 

asked first in 1 out of 3 

tests  

 

AD: procedural invariance 

cannot be rejected 

 

Yes.  
The degree of scope 

sensitivity changes with 

the order in the stepwise 

sub-sample, but not in 

advance disclosure sub-

sample.  

Not 

specified 

in paper. 

Assumed 

it is open 
ended 

Field trial: 

 

139 in-person 

interviews 

1: improve River Tame 

water quality in 

Birmingham, UK: 3 nested 

schemes: small, medium 

and large improvement  

 

2: prevent saline flooding 

within the Norfolk Broads, 
UK (wetland): 2 nested 

schemes: PA (protected a 

part of overall Broads 

area) and WA (protected 

the whole area) 

AD (1) and SD 

(2) 

An annual 

increase in 

council tax 

(1) and an 

increase in 
general 

taxation (2) 

Split sample: bottom-up 

vs. top-down 

1:No order effects 

2: WTP for the small good 

is higher if asked first 

WTP for the large good 

does not depend on order 
 

Yes. 

1: The degree of scope is 

not affected by the order 

2: Equivocal results: 

order affects degree of 

sensitivity in median 
WTP, but not mean WTP  
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Study 
Type of 

CV 

Sample size 

and elicitation 

type 

Environmental goods 

Disclosure 

method: 

AD=Advance 

disclosure 

SD=Stepwise 

disclosure 

Payment 

vehicle 
Order of WTP questions 

Results of tests for order 

effects 

Analysis of influence of 

order effects on 

sensitivity to scope 

(yes/no) 

Veisten et al., 

2004
a
 

Half 

sample 

open-

ended. 

Half 
sample 

payment 

card 

1,019 in-

person 
interviews  

Preservation of all and a 

sub-set of endangered 

species in Norwegian 

forests: (A) Package of 

environmental 

preservation; (b) 

Protection of endangered 
cryptogams; (c) Protection 

of endangered bird 

species; (P) Multi-package 

of 6 environmental 

projects 

No information 

provided in the 

paper, but 
appears SD 

A tax on 

wood 
products 

4 sub-samples. Sub-

sample I valued A 

directly. Sub-sample II 

valued (b) before A. Sub-

sample III first valued (c), 

then sub-sample III valued 

(b), and then finally the 
valued A. Sub- sample IV 

had a different extra 

introduction about a multi-

package of six 

environmental tasks (P).  

The smaller goods (sub-

set) obtained higher values 
when asked first 

No 

 

Bateman et al., 

2006 

 

Open-

ended 

 

675 in-person 

interviews 

 

Improving River Tame 

water quality in 

Birmingham, UK: 3 nested 

schemes: small, medium 

and large improvement  

 

AD 

An annual 

increase in 

council tax 

Split sample: bottom-up 

vs. top-down 
No order effects No 

Clark and 

Friesen, 2008 

Single 
bounded 

dichotom

ous 

choice 

235 in-person 

interviews 

Lab experiments where 

participants are asked to 

value sequences of nested 

good for purchase using an 

incentive-compatible 

mechanism 
a) Induced value goods 

b) Actual private goods 

c) Identical private goods 

that are to be donated to 

charities 

 

Goods are: orange juice; a 

pack of pens and corrector 
tape; and a camera. 

SD 

Part of the 
endowment 

given in the 

experiment  

Split sample: bottom-up 
vs. top-down 

(for each treatment a, b 

and c) 

Order effects for private 

goods when valued for 
own use, but not when 

valued for donation. No 

order effects for induced-

value goods 

Yes. 

The order effects found 

for private goods in the 
valuation are not 

sufficient to affect the 

degree of sensitivity to 

scope 
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Study 
Type of 

CV 

Sample size 

and elicitation 

type 

Environmental goods 

Disclosure 

method: 

AD=Advance 

disclosure 

SD=Stepwise 

disclosure 

Payment 

vehicle 
Order of WTP questions 

Results of tests for order 

effects 

Analysis of influence of 

order effects on 

sensitivity to scope 

(yes/no) 

Longo et al., 

2009
b
 

Single 

bounded 

dichotom

ous 
choice 

1,000 in-

person 

interviews 

WTP for three programs 

aimed at decreasing the 

greenhouse gases of the in 

a region of North of Spain.  

WTP RE (promotion of 

Renewable Energy 

production) 
WTP EE (Energy Efficient 

measures) 

WTP BPCCC 

(combination of EE+RE) 

AD New taxes 
Split sample: bottom-up 

vs. top-down 

Order effects are present, 

but disappear when 

respondents are given the 

possibility to revise their 
WTP at the end 

Results pass the scope 

test but no further 

analysis/interpretation is 
provided 

Nielsen and 

Kjær, 2011 

Open-

ended 

WTP 

question 
following 

a card-

sorting 

1,559 web-

based survey 

(internet 
panel) 

WTP for 2 independent 

gains in life expectancy 

caused by a change in air 
pollution (three months 

and six months) 

AD 

An increase 

in the cost 

of living for 
the rest of 

their lives 

Split sample: bottom-up 

vs. top-down 

WTP for the small good is 

higher if asked first 

WTP for the large good 
does not depend on order 

Yes.  

Their results demonstrate 

an order effect which 

generates an observed 
difference in the degree 

of scope sensitivity 

Andersson and 

Svensson, 

2013 

Open-

ended 

200 

undergraduate 

students 

WTP to reduce mortality 

risk of being involved in a 

fatal bus accident (two 

levels of risk mortality) 

AD 
An increase 

in bus fares 

2x2 split sample: bottom-

up vs. top-down and two 

different initial bus fares 

to test for anchoring 

effects  

Absence of order effects 

cannot be rejected 

Yes 

They conclude that the 

bottom-up treatment is 

related to answers closer 

to near-proportionality 

between the large and 
small mortality risk 

reduction 

Source: Own elaboration, adapted and expanded from Longo et al. (2009). Longo et al. only look at the literature on ordering effects and not specifically on how do they affect 

sensitivity to scope. Like the rest of this manuscript, the table is focused on exclusive lists of goods. Desvousges et al. (2012) can be consulted for a review of CV studies conducing 

scope tests.  
aVerstein et al. (2004) refer to ‘sequence effects’ but our understanding from reading the paper is that they are valuing goods in an exclusive list.  
bIn Longo et al. (2009) a mix of inclusive and exclusive lists of goods is analysed.  

 

 

 

 

 

 

 

 

 



28 

 

 

ANNEX 2: Payment card 

 

 

 

Addition to your yearly Irrigators Community tax 

 

EURO/OLIVE TREE  
 

 
 

 

 

  

 

 

 

 

 

 

 

 

  

 
 

0 € 0,20 € 0,60 € 1,00 € 1,40 € 2,40 € 4,00 € 8,00 € 

0,05 € 0,30 € 0,70 € 1,10 € 1,50 € 2,80 € 5,00 € >8,00 €  How much? ………

0,10 € 0,40 € 0,80 € 1,20 € 1,80 € 3,20 € 6,00 € Other quantity: ……€ 

0,15 € 0,50 € 0,90 € 1,30 € 2,10 € 3,50 € 7,00 €  


