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Abstract 

This paper tests whether presenting environmental program attributes in absolute versus relative 

numerical terms affects scope sensitivity, through a split-sample experiment in an original 

contingent valuation study for removing derelict fishing gear from Norwegian coastal waters. 

Results are mixed but indicate slightly lower scope sensitivity under relative framing. It also 

reports notable willingness to pay (WTP), as a one-time tax, for two partial and a full clean-up 

intervention of 100 km² of seabed. The paper highlights how subtle survey design choices can 

influence stated preferences and contributes to a scarce empirical base of welfare estimates for 

seabed marine debris removal.  
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1. Introduction   

Marine pollution is one of the largest global threats to nature and biodiversity (Díaz et al., 2019). 

Accordingly, it has received increasing global attention in the last decade. For instance, the 

Ocean Decade (2021–2030), initiated by the United Nations, features an understanding of 

marine pollution as the top challenge and finding ways to overcome this problem.1 Moreover, 

the recently crafted Kunming–Montreal Global Biodiversity Framework specifically includes 

coastal and marine ecosystems among those for which preservation and restoration targets have 

been set for 2030.2  

Anthropogenic marine debris, especially plastic, is a major source of marine pollution (Jambeck 

et al., 2015; Meginnis et al., 2026). Numerous stated preference studies have been conducted 

to elicit people’s preferences for marine debris removal along coastlines, beaches, or riverbanks 

(Aanesen et al., 2018; Abate et al., 2020; Beharry-Borg & Scarpa, 2010; Brouwer et al., 2017; 

Grilli et al., 2022; Loomis & Santiago, 2013; Mutuku et al., 2022; Shen et al., 2019; Smith et 

al., 1997; Tyllianakis & Ferrini, 2021) or at the surface level (Andrés et al., 2021; Börger et al., 

2021; Khedr et al., 2023; Mutuku et al., 2024). However, limited attention has been directed at 

seabed marine debris removal, even though derelict fishing gear, usually located at the seabed, 

is a predominant source of marine pollution (Meginnis et al., 2022). We found only three such 

stated preference studies, focusing on derelict fishing gear at two locations in the United States 

(DelBene et al., 2021; Meginnis et al., 2022) and seabed marine debris in China (Xu et al., 

2023). Notably, the latter study found a higher willingness to pay (WTP) for debris removal at 

the seabed than at the surface level or at the beach.  

In the context of valuation of seabed marine debris removal, we conduct a methodological 

exploration of the impact of choice architecture on scope sensitivity in stated preference 

research. Scope sensitivity refers to the responsiveness in stated WTP to changes in the scope 

of the environmental program. Choice architecture refers to the design of decision-making 
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contexts, for instance through the selection and design of relevant decision information, the 

decision structure, and decision assistance (Münscher et al., 2016; Skeie, 2024; Thaler et al., 

2013; Thaler & Sunstein, 2008). Consequently, the concept enables choice architecture 

techniques that, while including nudging as the most pronounced one, encompasses a 

continuum of techniques that can be contrasted in terms of their degree of paternalistic 

underpinnings. For instance, Camilleri et al. (2019) contrasted paternalistic nudging with non-

paternalistic “signposting”. While nudges are made to align observed choices with the choice 

architect’s paternalistic preferences, by exploiting well-known decision-making biases, 

signposting is a technique that facilitates choices most congruent with the decision-maker’s 

own preferences, by activating several latent personal objectives, for instance through the 

inclusion of multiple metrics and scales for each choice alternative (Camilleri & Larrick, 2014). 

We argue that the choice architecture concept provides a useful framework for examinations of 

how subtle survey design decisions may influence stated preferences.  

In this paper, we employ the choice architecture technique of attribute translation (Johnson et 

al., 2012; Münscher et al., 2016). Attribute translation is a numerical information transformation 

of a given attribute of an evaluation target. Specifically, we test whether presenting attributes 

of seabed marine debris, including amounts of derelict gear and trapped sea animals, in absolute 

terms (by numbers) or in relative terms (by percentages) affects the observed scope sensitivity 

in a split-sample experiment. Reframing interventions can affect stated preferences in 

predictable ways, such as harnessing loss aversion when presenting information in loss-rather-

than-gain frames (Homar & Cvelbar, 2021). They can also be more subtle attribute translations, 

such as when presenting mathematically equivalent information with different measurement 

units or scales (Camilleri & Larrick, 2014; Kragt & Bennett, 2012), for which there are no clear 

a priori expectations for an effect from the economics perspective. In the latter sense, framing 

effects on welfare estimates—let alone effects on scope sensitivity—have attracted limited 
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attention in the broader context effects literature in stated preference research (Faccioli & 

Glenk, 2022).  

Our experiment draws on two strands of cognitive theory that yield conflicting predictions for 

the outcome of the intervention. According to general evaluability theory (Hsee & Zhang, 

2010), respondents assigned to the relative attribute representation should display increased 

scope sensitivity compared to the absolute attribute representation, whereas fuzzy-trace theory 

(Reyna & Brainerd, 1995) predicts reduced scope sensitivity for the relative compared to the 

absolute representation. To our knowledge, this application of cognitive theories is novel within 

the environmental valuation literature. 

Further investigations into preferences for seabed marine debris removal could provide 

policymakers with valuable information, especially when allocating scarce mitigation resources 

among environmental problems with varying degrees of salience. In this paper, we also report 

the results from an original preference elicitation experiment designed to inform coastal 

management and public resource allocations in Norway, focusing specifically on derelict 

fishing gear. The study estimates WTP for three clean-up intervention levels, enabling the 

optimization of the environmental program level in social benefit–cost analyses and 

assessments of scope sensitivity. Although the practical relevance of scope sensitivity has 

historically focused on natural resource damage assessments (Desvousges et al., 2012), its 

broader potential for optimizing environmental program levels in social benefit–cost analyses 

remains underemphasized (Kipperberg et al., 2025; Lindhjem et al., 2015; Whitehead, 2016). 

We estimate notable WTP for the removal of derelict fishing gear, for each of the three 

intervention levels. The results of our methodological exploration of attribute translation are 

mixed but indicate a statistically significant—albeit small—negative effect of relative framing 

on scope sensitivity. We discuss whether the two opposing influences of the attribute translation 

on scope sensitivity result in a negligible net effect.  
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Our study makes a twofold contribution to the literature. First, we make a methodological 

contribution by investigating the effects of a subtle survey design choice on scope sensitivity 

through an attribute translation. To the best of our knowledge, only two stated preference studies 

have specifically investigated numerical attribute translations (Bradt, 2022; Kragt & Bennett, 

2012). None of them found statistically significant effects of such translations on value 

estimates, but sample sizes—and presumably the resulting power —were small in both cases.  

The methodological contribution itself is multi-faceted. First, we provide a relatively high-

powered test of the effect of an attribute translation on value estimates. Second, we apply a 

relative attribute translation as an isolated treatment, rather than an addition to an absolute 

representation, as in Kragt and Bennett's (2012) study. This makes the evaluation of any effect 

of an attribute translation more clean-cut. Third, we apply the analysis of the attribute 

translation to scope sensitivity, which has not yet been explored in the broader stated preference 

literature, as far as can be ascertained. A deeper understanding of choice architecture variation 

as a determinant of scope sensitivity may impact program optimization in social benefit-cost 

analysis and bolster the contingent valuation method’s validity and reliability.  

Second, we make an empirical contribution by providing welfare estimates for the clean-up of 

seabed marine debris, which is relatively novel in the stated preferences literature. We 

contribute to the scarce empirical knowledge base of welfare estimates by focusing on derelict 

fishing gear, the dominant type of seabed marine debris (Buhl-Mortensen & Buhl-Mortensen, 

2018). We also contribute by eliciting preferences on this matter in the European context for 

the first time, as far as can be ascertained, which expands the socioeconomic dimension of the 

scarce knowledge base. The welfare estimates provide informative input to environmental 

policy discussions regarding the allocation of scarce resources to remove marine debris. 

2. Conceptual framework and hypothesis development 
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In this section, we first provide a formal definition of scope sensitivity in Section 2.1. Next, we 

review the stated preference literature for applications of attribute translations and relate this to 

the broader context effects literature in stated preference research in Section 2.2. Lastly, we 

provide theoretical grounds for the potential effect of the attribute translation on scope 

sensitivity, which can be classified as a framing effect, in Section 2.3. 

2.1 Scope sensitivity 

In contingent valuation studies, “scope sensitivity” refers to the extent to which stated WTP 

responds to changes in the scope of environmental improvement or insult. Following the 

monotonicity axiom of rational consumer preferences (e.g., Cowell, 2018), stated WTP is 

expected to weakly increase with the quantity or quality of environmental amenities (Carson et 

al., 2001; Lopes & Kipperberg, 2020; Whitehead, 2016). Formally, following Kipperberg et al. 

(2025), let the baseline scope of an environmental program be 𝑋𝑋0, with a five-fold and ten-fold 

expansion denoted as 𝑋𝑋𝐴𝐴 = 5𝑋𝑋0 and 𝑋𝑋𝐵𝐵 = 10𝑋𝑋0, respectively, as featured in the present 

contingent valuation study. The utility change (∆𝑈𝑈) is expected to be larger for the greater scope 

(B) than for the smaller scope (A), i.e., ∆𝑈𝑈𝐵𝐵 = 𝑈𝑈(𝑋𝑋𝐵𝐵) − 𝑈𝑈(𝑋𝑋0) > ∆𝑈𝑈𝐴𝐴 = 𝑈𝑈(𝑋𝑋𝐴𝐴) − 𝑈𝑈(𝑋𝑋0), 

although not necessarily proportional due to diminishing marginal utility. 

Scope sensitivity has traditionally played a central role in the evaluation of contingent valuation 

validity (Kipperberg et al., 2025). Recent discussions on scope effects have focused on what 

constitutes an adequate response to scope. For example, Desvousges et al. (2012) reiterated the 

National Oceanic and Atmospheric Administration (NOAA) Panel’s position (Arrow et al., 

1993) that adequacy involves more than statistical significance. Some authors advocated the 

adding-up test (Diamond, 1996; Diamond & Hausman, 1994) as a standard for adequacy, while 

Whitehead (2016) promoted “plausible” responsiveness (Arrow et al., 1994) and proposed the 

use of scope elasticity of WTP. This approach is simpler and more cost-effective than an adding-
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up test. Moreover, the adding-up test has also been criticized on the grounds that it entails strong 

theory assumptions, and the required valuation scenarios are likely to be unrealistic to 

respondents (Bishop & Boyle, 2021). It also fails in revealed preference settings (e.g., Bateman 

et al., 1997). Regarding scope elasticity, none among the NOAA Panel (Arrow et al., 1993), 

Arrow et al. (1994), and Desvousges et al. (2012) specified adequacy thresholds. However, 

Whitehead (2016) suggested a likely scope elasticity range between 0 and 1, although higher 

values have been observed. Ultimately, evaluating scope responsiveness with elasticity aligns 

with standard economic measures of responsiveness. 

2.2 Attribute translations in stated preference research 

There is substantial literature on context effects in stated preference research. Faccioli and 

Glenk (2022) provide a classification of this literature, useful for situating the effects of attribute 

translation in the extant, related stated preference literature. The classification includes three 

main categories of effects. “Context effects” constitute the top-level category, subsuming 

“information effects”, and – in turn – “framing effects”. Faccioli and Glenk (2022) define 

“broad context effects” to include the influence of payment elicitation methods (e.g., Vossler 

and Holladay, 2018; Vossler and Zawojska, 2020), survey modes (e.g., Lindhjem and Navrud, 

2011b, 2011a), and the presentation order of mutually exclusive goods (e.g., Clark and Friesen, 

2008), among other topics on stated preferences. Information effects—arising from varying the 

type and amount of information provided (e.g., Czajkowski et al., 2016; Needham et al., 

2018)—are considered part of context effects. In comparison, framing effects—where logically 

equivalent representations lead to different stated preferences—are treated as a specific type of 

information effect. 

Although the framing of environmental outcomes has been shown to systematically influence 

attitudes and behavioral intentions in public decision-making contexts (see, e.g., Homar and 

Cvelbar, 2021), relatively little attention has been given to how framing, in terms of presenting 
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information in different but logically equivalent ways, may affect welfare estimates in stated 

preference studies (Faccioli & Glenk, 2022). 

Attributes in valuation scenarios can be framed in alternative ways. The concept of choice 

architecture suggests that even minor features of the decision-making context may influence 

preferences (Thaler et al., 2013). Thus, survey design choices regarding attribute metrics and 

scales may affect stated preferences, as demonstrated in studies on fuel economy labeling and 

preferences for fuel-efficient vehicles (Camilleri & Larrick, 2014; Hille et al., 2018; Ungemach 

et al., 2018). Therefore, stated preference researchers act as choice architects when selecting 

attribute presentation formats (Ahi et al., 2023). In this context, attribute translations are 

recognized as a choice architecture technique (Münscher et al., 2016). 

In the stated preference literature, researchers have shown a growing interest in how attribute 

translations affect choice behavior in discrete choice experiments (Ahi et al., 2023; Bateman et 

al., 2009; Dugstad et al., 2021; Kragt & Bennett, 2012; Mertens et al., 2020). For example, 

Kragt and Bennett (2012) examined absolute versus relative attribute descriptions in catchment 

management. Dugstad et al. (2021) found that the choice of measurement units for a wind power 

attribute influences preferences and scope sensitivity. Ahi et al. (2023) tested the effect of two 

correlated measures by describing the expansion of a marine tourism fishing industry. Overall, 

the abovementioned studies indicate that attribute translations can influence stated preferences 

in discrete choice experiments. 

By contrast, attribute translations have received limited attention in stated preference studies 

using matching approaches, i.e, eliciting WTP directly, as opposed to indirectly with discrete 

choice (Carson & Louviere, 2011). Several studies have examined information effects on WTP 

or donations in split-sample designs (e.g., Alhassan et al., 2022; Andersson & Svensson, 2014; 

Bardsley et al., 2022; Becker et al., 2019; Goff et al., 2017, 2021; Hasselström & Håkansson, 

2014; Ho et al., 2016; Jones et al., 2016; McFadden & Malone, 2018; Needham et al., 2018; 
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Zarghamee et al., 2017). However, only one study has explicitly examined the effect of 

translating attributes into logically equivalent metrics on WTP. Specifically, Bradt (2022) used 

a split-sample design to elicit WTP for flood insurance, comparing annual flood risk 

probabilities (control) with 30-year risk probabilities (treatment). The author found that the 

effect on mean WTP was not statistically significant, although sample sizes were small. As 

empirical evidence on the effect of attribute translations on stated preferences using matching 

approaches is limited, further research on attribute translations in contingent valuation could 

improve the understanding of how seemingly minor survey design choices can influence stated 

WTP and scope sensitivity. 

2.3 Framing effects of attribute translations 

Attribute translation as a choice architecture technique can be classified as “framing” in the 

classification of Faccioli and Glenk (2022) outlined in the previous section. This study focuses 

on attribute translations as numerical information transformations, similar to those examined 

by Kragt and Bennett (2012) and Bradt (2022), as discussed in Section 2.2. We draw on two 

cognitive theories from psychology to theorize about their potential effects in contingent 

valuation—where such translations do not change economic incentives. Both are relevant to 

scope sensitivity but offer opposing predictions regarding the effects of attribute translations. 

General evaluability theory (Hsee & Zhang, 2010) posits that sensitivity to changes in value 

(i.e., the magnitude or scope of an evaluation target) depends on how easily the evaluation target 

can be assessed. Hsee and Zhang identified three factors influencing evaluability: evaluation 

mode, knowledge, and inherent evaluability. First, switching from single to joint evaluation 

increases evaluability by introducing reference points for comparison. Second, knowledge 

refers to what decision-makers know about the target and its attribute levels, such as typical 

values (mean, median, and range) or outcome types. Generally, the study finds that people are 

more familiar with outcome types than with magnitudes (Hsee & Zhang, 2010). Thus, providing 
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information that improves such knowledge enhances evaluations of significance. Third, 

inherent evaluability concerns whether people have an innate scale for assessing outcomes; for 

example, temperatures are inherently evaluable because people have a natural sense of what is 

hot versus cold. 

The role of distributional knowledge in the general evaluability theory is especially relevant in 

this context. The notion that proportions provide simple distributional information is explained 

by Kragt and Bennett (2012) in their catchment management study, in which they described 

seagrass and vegetation levels either in absolute quantities or as proportions. General 

evaluability theory posits that presenting proportions improves distributional knowledge, 

thereby increasing sensitivity to value (scope). In our review, we found just one contingent 

valuation study explicitly referring to evaluability—Pinto-Prades et al. (2017), who tested 

evaluation mode effects on scope sensitivity in WTP for road accident prevention. To date, no 

stated preference study has explored the effects of providing distributional knowledge through 

attribute translations on scope sensitivity, as far as can be ascertained. 

Fuzzy-trace theory (Reyna & Brainerd, 1995) offers an alternative perspective by focusing on 

how people process gist (intuitive) and verbatim (detailed) information. A key prediction here 

is denominator neglect—the tendency to overweight numerators and underweight 

denominators in ratio-based reasoning (Reyna & Brainerd, 1993). For example, people often 

judge a 9-in-100 chance as better than a 1-in-10 chance, despite the latter being objectively 

higher (Yamagishi, 1997). This bias appears in various decision contexts (Fernandes & 

Castelhano, 2021; Jie, 2022; Pacini & Epstein, 1999; Reich & Azar, 2025; Stone et al., 1997, 

2003, 2015). Overall, these studies demonstrate that people tend to focus on salient numerators 

while neglecting less prominent denominators. 

Both theories suggest opposite effects of attribute translations on scope sensitivity. As predicted 

by the general evaluability theory, translating absolute quantities into proportions may enhance 

by
 g

ue
st

 o
n 

O
ct

ob
er

 1
1,

 2
02

6.
 C

op
yr

ig
ht

 2
02

6
D

ow
nl

oa
de

d 
fr

om
 



12 
 

evaluability by providing distributional knowledge, thus increasing scope sensitivity. However, 

fuzzy-trace theory suggests that people may overreact to large absolute numbers while 

underreacting to smaller percentages or decimals, thus reducing scope sensitivity. For instance, 

related to 1000 units, a change from 100 to 200 units may seem larger than a change from 10% 

to 20%, even though they describe the same proportional increase. 

Given this theoretical tension, the effect of numerical attribute translations on scope sensitivity 

remains an empirical question. Therefore, we propose the following hypothesis: 

H1: A numerical attribute translation from absolute to relative quantities, with 

opposing cognitive influences on value judgement, impacts scope sensitivity. 

3. Data 

3.1 Contingent valuation survey 

We used an online contingent valuation survey conducted by an ISO-certified survey company 

(Kantar TNS) on its web panel in January and February 2023. The survey aimed to elicit 

preferences for removing derelict fishing gear from the seabed off the coast of South-East 

Norway to inform strategic decision-making in the Norwegian Coastal Administration. The 

survey was developed in collaboration with a reference group of stakeholders in marine litter 

and stated preference researchers, with representatives from three Norwegian state agencies—

the Directorate of Fisheries, the Norwegian Environment Agency, and Institute of Marine 

Research—and NHH Norwegian School of Economics. 

The ecosystem service attributes associated with the clean-up interventions included the 

amounts of lobsterpots present at the seabed and the amounts of crabs, fish, and lobsters trapped 

inside the gear, summarized for the respondents by the table shown in Figure 1. The attribute 

levels were derived from a study that estimated the amount of derelict fishing gear in Raet 

(Kleiven et al., 2021) and data provided by the Institute of Marine Research in Norway on the 
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historical average catchment of crabs, fish, and lobsters in derelict gear off the Norwegian 

coastline (S. Thorbjørnsen, personal communication, 07.05.2021). Although the survey did not 

use explicit ecosystem service terminologies, the focus was on the cultural ecosystem services 

of nature heritage, with associated existence and bequest values, as well as relational values of 

increasing animal welfare upon the removal of derelict gear.3 

<<Figure 1 about here>>  

The survey design was thoroughly tested before the final data collection. Three focus groups 

were conducted, near the intervention site in Arendal, and further away, in the capital of Oslo 

and the inland city of Notodden, constituting the basis for crafting a pilot survey. The pilot 

survey was tested in three in-depth interviews, where the interviewees conducted the survey 

while reflecting audibly on its content and answering follow-up questions. Final adjustments 

were made to the survey before we launched a pilot study collecting 333 survey responses. The 

pilot data aligned with our expectations, one of which was increasing mean WTP in program 

scope, and did not reveal any particular problems. We then moved on to the full data collection, 

as further described in Section 3.3.          

In the survey, the study respondents were informed of the estimated vast amounts of derelict 

fishing gear in the marine national park “Raet” off the coast of Tvedestrand, Arendal, and 

Grimstad in South-East Norway. Three potential clean-up interventions (“small,” “medium,” 

and “large”, cf. Figure 1) in a delimited area of 100 km2—corresponding to three popular fishing 

areas inside the marine national park—were introduced to the respondents using maps, icons, 

and text. The information did not include a statement on the duration of the clean-up 

interventions, implicitly conveying the idea of a one-time clean-up effort.   

All respondents were asked to state sequentially their WTP for achieving the three levels of 

ecosystem service improvement, starting with the “small” intervention. The three scopes of the 
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clean-up intervention increase in area, while the corresponding amounts of derelict gear, 

shellfish, and fish at the seabed decrease. The third (“large”) intervention represents a clean-up 

of the entire area of 100 km2. We chose an advance disclosure procedure for the valuation 

scenarios, to mitigate potential order effects (Bateman et al., 2004; Day et al., 2012), and all 

three elicitation questions included “cheap talk4,” to mitigate hypothetical bias (Lawton et al., 

2020; Mahieu et al., 2012).  

The payment vehicle was chosen to be a one-time household fee, partly based on focus group 

discussions of the complexity and realism of one-time versus annual payments for this kind of 

intervention. Survey respondents read a prompt stating that “Loss [of fishing gear] typically 

results from accidents and maintaining a clean seabed and high standards of animal welfare are 

collective responsibilities. It is therefore reasonable that all households in the region be asked 

to contribute to cleanup measures through an earmarked, county-level one-off fee. This fee 

would be billed to each household and allocated in full to the cleanup effort.”  

We employed a payment card format, widely recognized as a simple, cost-effective, and 

statistically efficient way of eliciting WTP in contingent valuation studies (Schläpfer & Getzner, 

2020). We operationalized the payment card as a horizontal slider bar (shown in Figure 2) to 

optimize preference elicitation in the web survey. Each respondent was prompted to move the 

cursor from its default position outside the bar and place it on the bid representing each 

respondent’s maximum WTP. If “More than 12,000” NOK was selected, the respondent was 

prompted for an open-ended statement of WTP. An English transcript of the full survey is 

provided in Appendix B. 

<<Figure 2 about here>>  

3.2 Experimental conditions 
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To test our hypothesis, the survey respondents were randomly assigned to two experimental 

conditions—“absolute” and “relative”—with different representations of ecosystem service 

attributes associated with the clean-up interventions. The attribute representations for the 

“small” and “medium” interventions across the two experimental conditions are shown in 

Figure 3. The attributes of the “large” intervention were presented equally in both conditions, 

as shown in Figure 1. The respondents in the absolute condition were exposed to the attributes 

only in absolute terms for the status quo, the “small” intervention, and the “medium” 

intervention attribute levels (Panel a). The respondents in the relative condition were exposed 

to the same quantities for the “small” and “medium” interventions, but these were given only 

as percentage changes relative to the status quo attribute levels (Panel b). Unlike Kragt and 

Bennett (2012), we chose to provide a single attribute representation in each of the experimental 

conditions (absolute or relative quantities). This was done to better isolate the effect of attribute 

translation. 

<<Figure 3 about here>>   

3.3 Respondents 

The data collection was conducted in two subsequent waves. In the first wave (the “main” 

survey), n=2,657 responses were collected for the sole purpose of obtaining value estimates, 

using only the absolute representation condition shown in Figure 3. 75% of the respondents 

were sampled in the counties directly bordering the marine intervention area (Agder, Vestfold, 

and Telemark), while the remaining 25% were sampled in municipalities adjacent to these 

counties, owing to sampling constraints in the web panel.5 The sampling was stratified 

according to age, sex, and geographical location, to ensure representativeness of the target 

population.  
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In the second wave (the “experimental” survey), n=2,606 responses were collected for the 

purpose of testing for differences in scope sensitivity across the absolute and relative 

experimental conditions shown in Figure 3. The sampling was conducted in the above-

mentioned municipalities and in the county of Oslo, north of the intervention area, owing to 

tighter sampling constraints after the sampling in the first wave. As such, the main emphasis 

was placed on demographic balance across the two experimental conditions in the sampling. 

The surveys were equal across the waves, except for minor alterations in a few postelicitation 

questions in the experimental survey version. Further sampling details are provided in Section 

3.7. 

3.4 Data cleaning 

Among the 2,657 respondents to the main survey, 634 respondents were excluded from further 

analysis based on pre-defined exclusion criteria. They were excluded due to zero responses 

resulting from protest motives (Boyle, 2017), inconsistent WTP response patterns (decreasing 

WTP in increasing environmental improvement, Veisten et al., 2004), and WTP responses 

deemed as outliers (WTP>5 percent of income).6 After exclusions, the sample used in the 

analysis contained 2,023 respondents. For the experimental survey, the subsamples used in the 

analysis contained 988 and 1,027 respondents for the absolute and relative condition, 

respectively. All counts regarding the exclusions are reported in Appendix A, Table A.1. After 

the exclusions, the two conditions in the experimental survey remain fairly balanced in terms 

of central socioeconomic characteristics, such as sex (𝜒𝜒2(1, N=2015)=0,89, p=0.35), 

educational attainment (𝜒𝜒2(1, N=1969)=2.72, p=0.10), household income (𝜒𝜒2(20, 

N=1708)=19.95, p=0.46), and age (by ANOVA; F(1, 2015)=1.25, p=0.26). 

4 Methods 

4.1 Estimating WTP 
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We estimated mean WTP by interval regression (Cameron & Huppert, 1989) to accommodate 

the interval-censored WTP data from the payment card elicitation format. Following Cameron 

and Huppert (1989), we posited a log-linear relationship of the form ln(𝑊𝑊𝑊𝑊𝑊𝑊𝑖𝑖) = 𝑥𝑥𝑖𝑖′𝛽𝛽 + 𝑢𝑢𝑖𝑖, 

where 𝑊𝑊𝑊𝑊𝑊𝑊𝑖𝑖 is latent WTP, censored from below by the selected bid (which we denote by $𝐵𝐵𝑙𝑙𝑙𝑙) 

and from above by the next bid ($𝐵𝐵𝑢𝑢𝑢𝑢); 𝑥𝑥𝑖𝑖′ is a transposed vector of covariates; 𝛽𝛽 is a vector of 

coefficients; and 𝑢𝑢𝑖𝑖 is 𝑁𝑁𝑁𝑁𝑁𝑁(0,𝜎𝜎2). Assuming that the error term is normally distributed implies 

assuming a normal distribution of ln(𝑊𝑊𝑊𝑊𝑊𝑊𝑖𝑖) in the linear conditional mean function above. 

Further, interpretation of estimated coefficients is the same as if ln(𝑊𝑊𝑊𝑊𝑊𝑊𝑖𝑖) was directly 

observed (i.e., uncensored)  (Vossler & Zawojska, 2020).  

Responses of 0 or 12,000 NOK in the payment card, as well as open-ended responses from 

those selecting “more than 12,000” NOK, were coded as tight intervals by adding 1 to the 

response to form the upper bound. Additionally, when zero constituted the lower bound in the 

interval, 1 was added to it to preserve the zero value through the log-transformation. The log-

likelihood function for this regression model with interval censored data is given by: 

log 𝐿𝐿(𝛽𝛽,𝜎𝜎|$𝐵𝐵𝑙𝑙𝑙𝑙 , $𝐵𝐵𝑢𝑢𝑢𝑢 , 𝑥𝑥𝑖𝑖) =  ∑ log[Φ($𝐵𝐵𝑢𝑢𝑢𝑢) −Φ($𝐵𝐵𝑙𝑙𝑙𝑙)]𝑛𝑛
𝑖𝑖=1 , [1] 

where 𝛽𝛽 and 𝜎𝜎 are estimated using the maximum likelihood technique. This yields parameter 

values for 𝛽̂𝛽 and 𝜎𝜎�, maximizing the total likelihood of latent 𝑊𝑊𝑊𝑊𝑊𝑊𝑖𝑖 from the linear model falling 

inside the interval implied by the respondent’s bid selection across all 𝑛𝑛 respondents.  

The predicted values for untransformed WTP are obtained by taking the expectation for latent 

WTP using the following equation: 

𝐸𝐸(𝑊𝑊𝑊𝑊𝑊𝑊) = 𝑒𝑒𝑒𝑒𝑒𝑒�𝑥𝑥′𝛽̂𝛽�𝑒𝑒𝑒𝑒𝑒𝑒(𝜎𝜎�2/2), [2] 

where the latter exponential term represents a scaling factor to arrive at the mean of the 

distribution of untransformed WTP rather than the median (Boyle, 2017; Cameron & Huppert, 

1989). Lastly, for true zero responses predicted values were replaced with zero before 
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computing the descriptive statistics in Tables 2 and 3 in the results section. Such responses were 

identified by a zero response in the payment card followed by the selection of one or several 

response options classified as true zero motives in a postelicitation question.7 

The set of covariates used in our study is described in Table 1, selected by likelihood ratio 

testing of several nested models, consists of:  INCOME, AGE, HIGHED, MALE, MEMBER, 

ENVCONCERN, KNOWGEAR, and DRELATIVE. The testing is documented in Appendix A, 

Tables A.4 and A.5. We included standard sociodemographic covariates in terms of household 

income, age, sex, and educational attainment. Furthermore, for the main survey we include an 

indicator for membership in environmental and/or recreational organizations (MEMBER) as a 

proxy for environmental concern in our modeling. In the experimental survey, we measured the 

respondents’ environmental attitudes by the 10-item “Human Utilization of Nature” scale from 

the Environmental Attitudes Inventory of Milfont and Duckitt (2010), using the respondents’ 

mean score (ENVCONCERN) for modeling purposes. We also included an indicator of any 

prior knowledge of derelict fishing gear in the intervention area (KNOWGEAR). Finally, 

DRELATIVE is a dummy for the relative condition from the experimental survey. 

<<Table 1 about here>> 

4.2 Estimating framing effects on scope sensitivity 

4.2.1 Measuring scope sensitivity by the scope arc-elasticity of WTP 

To measure scope sensitivity, we employed the concept of the scope elasticity of WTP 

(Whitehead, 2016). “Scope elasticity” measures the percentage change in WTP relative to the 

percentage change in ecosystem services across valuation scenarios. Like other well-established 

elasticities in economics, this concept can be utilized to assess economic significance rather 

than just statistical significance (Lopes & Kipperberg, 2020). In line with Kipperberg et al. 

(2025), let 𝑊𝑊𝑊𝑊𝑊𝑊 = 𝑊𝑊𝑊𝑊𝑊𝑊(𝑞𝑞, 𝑧𝑧) denote a general value function for a typical consumer, where 
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𝑞𝑞 is a scalar measure of the environmental quality level, and 𝑧𝑧 is a vector of other factors 

influencing the consumer’s environmental valuation, including income. Then, the continuous 

scope elasticity of WTP is given by: 

𝐸𝐸 ≝  
%∆𝑊𝑊𝑊𝑊𝑊𝑊(𝑞𝑞, 𝑧𝑧)

%∆𝑞𝑞
= �

𝜕𝜕𝜕𝜕𝜕𝜕𝜕𝜕(𝑞𝑞, 𝑧𝑧)
𝜕𝜕𝜕𝜕

� ∗ �
𝑞𝑞

𝑊𝑊𝑊𝑊𝑊𝑊(𝑞𝑞, 𝑧𝑧)�. [3] 

 

When comparing WTP responses to changes in the scope of an environmental program, the 

corresponding scopes are inherently related to the status quo situation, denoted here by 𝑞𝑞0. Let 

∆𝐴𝐴= 𝑞𝑞𝐴𝐴 − 𝑞𝑞0 and ∆𝐵𝐵= 𝑞𝑞𝐵𝐵 − 𝑞𝑞0 denote two different program scopes, respectively, with 

corresponding welfare measures 𝑊𝑊𝑊𝑊𝑊𝑊𝐴𝐴 and 𝑊𝑊𝑊𝑊𝑊𝑊𝐵𝐵. Using the arc elasticity concept, the scope 

arc-elasticity is given by:  

𝐸𝐸� =
𝑊𝑊𝑊𝑊𝑊𝑊𝐵𝐵 −𝑊𝑊𝑊𝑊𝑊𝑊𝐴𝐴

(𝑊𝑊𝑊𝑊𝑊𝑊𝐴𝐴 + 𝑊𝑊𝑊𝑊𝑊𝑊𝐵𝐵)/2
/

∆𝐵𝐵 − ∆𝐴𝐴

(∆𝐴𝐴 + ∆𝐵𝐵)/2
. [4] 

 

Computation of scope arc-elasticities requires an operationalization of 𝑞𝑞𝐴𝐴 and 𝑞𝑞𝐵𝐵 

(environmental quality). First, note that these entities are identical for the absolute and relative 

conditions, as they only differ in the numerical representation of 𝑞𝑞. This similarity implies the 

use of the same 𝑞𝑞 across the experimental conditions. Second, the changes in the respective 

attribute levels across the scopes of intervention are determined by fixed proportions—the very 

ones that are fully salient in the relative condition (Figure 3). Consequently, ∆𝐴𝐴 and ∆𝐵𝐵 are 

identical across experimental conditions and irrespective of the choice of using any single 

attribute as a base for 𝑞𝑞.  

Three elasticities are eligible for inclusion in the study, associated with each of the three pairs 

of clean-up interventions: (1) “small” to “medium,” (2) “medium” to “large,” and (3) “small” 

to “large.” We include all three in the analysis and denote them 𝐸𝐸�SM, 𝐸𝐸�ML, and 𝐸𝐸�SL, respectively. 
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4.2.2 A resampling procedure 

We employ a nonparametric bootstrap resampling procedure with two objectives. First, it 

obtains empirically based standard errors for the estimates of mean WTP (from both the main 

and experimental survey, respectively) and mean scope elasticities (from the experimental 

survey). Second, it enables a statistical test of differences in mean scope elasticities across the 

two experimental conditions, addressing our hypothesis. It also accounts for the intra-

respondent correlation between WTP for the three interventions, and the following correlation 

between the scope elasticities, for the hypothesis test.  

The procedure is conducted by the following steps: 1) We estimate the interval regression model 

for ln(𝑊𝑊𝑊𝑊𝑊𝑊𝑖𝑖) as described in Section 3.5, separate for each of the three program scopes. 2) 

Individual WTP is predicted and transformed to the natural scale by Equation [2]. Mean WTP 

for each program scope is estimated by sample means, pooled across the two experimental 

conditions for the experimental survey. 3) The three elasticities described in Section 3.6.1 are 

computed for the experimental survey by Equation [4], using the individual, natural-scale WTP 

predictions described above. 4) The difference in mean elasticity across the two experimental 

conditions (rel-abs) is captured in a new variable for each of the three elasticities: DIFF_SM, 

DIFF_ML, and DIFF_SL for 𝐸𝐸�SM, 𝐸𝐸�ML, and 𝐸𝐸�SL, respectively.  

Finally, steps 1) through 4) are replicated 1,000 times by resampling with replacement. This 

effectively generates a set of three scope elasticities for each respondent in each replicate. The 

bootstrap standard errors from the procedure are reported alongside the mean estimates in 

Tables 2-4. The statistical tests of differences in mean elasticity across the relative and absolute 

conditions are conducted by inspecting the bootstrap 95% confidence intervals of the DIFF 

variables for exclusions of zero. Such cases imply a statistically significant difference in mean 

elasticity at the 5% level. 
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5. Results 

5.1 Welfare estimates 

The welfare estimates (mean WTP) and other descriptive statistics are shown in Table 2. The 

mean WTP values are NOK 1,284 and 1,758 for the two partial clean-up scenarios for derelict 

fishing gear in the intervention area, respectively, and 2,968 for the full clean-up of gear in the 

area. These values were estimated by interval regression in the sample from the main survey. 

The initial model estimation output, for the logarithmic transformation of WTP, is provided in 

Appendix A, Table A.6. The amounts correspond to approximately USD $129, $176, and $297, 

respectively. Based on the likelihood ratio testing of several nested models, we used model 

specification (3) reported in Appendix A, Table A.2. A standard scope test of WTP, documented 

in Appendix A, Table A.7, suggests that the observed WTP is significantly different across the 

three program scopes (p<0.001). 

<<Table 2 about here>>     

5.2 Framing effects on scope sensitivity 

Descriptive statistics for WTP and the individual-specific scope arc-elasticities are reported in 

Table 3. Mean WTP estimates (pooled across the two experimental conditions) are very similar 

to those of the main survey for the “medium” and “large” interventions. For the “small” 

intervention, the difference to the main survey is approximately one standard error. For the 

scope elasticities, there are no consistent differences in any statistic across the two conditions. 

However, the mean of the second partial elasticity (𝐸𝐸�ML) is substantially higher than that of the 

first (𝐸𝐸�SM). Nevertheless, the range of mean scope elasticity across conditions and scopes aligns 

with previous findings (Borzykowski et al., 2018; Burrows et al., 2017; Lopes & Kipperberg, 

2020). The relatively high maximum elasticities of 3.00 reported in Table 3 are associated with 
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five respondents stating a true zero WTP for the “medium” intervention and a nonzero WTP for 

the “large” intervention, effectively yielding high values for elasticity.8 

<<Table 3 about here>> 

The difference in mean scope elasticity across the relative and absolute experimental 

conditions, are presented in Table 4, along with other descriptive statistics. For the first 

elasticity, the difference in mean across conditions (DIFF_SM) is 0.025 elasticity points, 

favoring the relative condition. However, as the 95% bootstrap confidence interval contains 

zero, the difference is not statistically significant at the conventional 5% level. For the second 

elasticity, the difference is reversed (DIFF_ML). The relative condition induces a reduction in 

mean elasticity of 0.085 elasticity points. The confidence interval is all negative, implying that 

the difference is significant at the 5% level, although only barely. Nevertheless, this effect is 

substantially reduced for the overall elasticity (DIFF_SL), and not statistically significant, by 

inspection of the confidence interval. 

<<Table 4 about here>>     

6. Discussion and concluding remarks 

In this paper, we have contributed to stated preference research both empirically and 

methodologically. We expand the scarce empirical base of welfare estimates pertaining to 

seabed marine debris by eliciting preferences in a European context, specifically for the removal 

of derelict fishing gear. The welfare gains pertain both to reduced marine littering and increased 

marine animal welfare, the values of which have been extensively documented in the literature 

(e.g., Aanesen et al., 2018; Abate et al., 2020; Beharry-Borg & Scarpa, 2010; Brouwer et al., 

2017; Grilli et al., 2022; Loomis & Santiago, 2013; Mutuku et al., 2022; Shen et al., 2019; 

Smith et al., 1997; Tyllianakis & Ferrini, 2021).  
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Further, we contribute to the testing of the effects of subtle survey design variation on stated 

preferences (Ahi et al., 2023; Skeie et al., 2025) by employing an attribute translation from an 

absolute to a relative representation in a split-sample design using large samples. This type of 

choice architecture variation is an interesting empirical subject owing to conflicting predictions 

by two strands of cognitive theory in terms of its effect on the scope sensitivity in WTP. 

Consequently, the net effect is an empirical question. This investigation adds to prior work by 

Kragt and Bennett (2012) and Bradt (2022). Neither of the two studies found statistically 

significant effects of attribute translations on stated preferences, although sample sizes – and 

presumably the resulting power – were limited. Increasing the understanding of the effects of 

such choice architecture variation in contingent valuation surveys may bolster its 

methodological reliability.         

The elicitation of preferences for seabed marine debris removal yields mean WTP values of 

seabed marine debris removal in the range USD $129-$297, across the three intervention 

scopes. In a comparable context, Aanesen et al. (2018) estimated an average WTP between USD 

$123.1 and $167.5 to avoid a 50% increase in litter on beaches in Arctic Norway. Further, Abate 

et al. (2020) found an average WTP of USD $642 for an initiative implemented in the Svalbard 

archipelago of Arctic Norway, which aimed to reduce the amount of beach litter, the number of 

animals entangled in nets and ropes, the proportion of seabirds with plastic in their stomach, 

and the proportion of water samples containing microplastics, all by approximately 90%. 

Therefore, our welfare estimates are of the same order of magnitude as those found in a 

comparable cultural context, although the valuation scenarios differ.    

The experimental results are mixed. Only one of the three differences in scope elasticity across 

the absolute and relative conditions is significant at the conventional 5% level. In that case, the 

relative attribute translation causes lower scope sensitivity, but the magnitude of the effect is 

relatively small. We posit in Section 2.3 that, in light of opposing predictions from two relevant 
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strands of cognitive theory, the resulting effect of the attribute translation is an empirical 

question. The largely insignificant experimental findings may thus potentially result form two 

opposing, but practically equal, influences on respondents’ information processing preceding 

stated preferences. Although the evaluability should increase for the relative attribute 

translation, and thus increase scope sensitivity, neglect of the percentage sign (denominator-

neglect) makes the attribute level appear smaller than the amounts in the absolute 

representation, which should reduce scope sensitivity. 

Although our results on attribute translation are mixed, Faccioli and Glenk (2022) demonstrate 

how a related type of attribute translation proved to influence stated WTP through a split-sample 

design in a discrete choice experiment. By framing an attribute of the extent of peatland in good 

ecological condition either as an increase in the share of peatland in good condition (positive 

framing) or a decrease in the share in bad condition (negative framing), they found significantly 

higher WTP for the negative framing, although the information is equivalent. The authors 

attribute the results to findings in the behavioral science literature implying that “negative 

information has a systematically stronger impact on judgment than objectively equivalent 

positive information” (Levin et al., 1998, p. 176). The impact on judgement of our attribute 

translation is perhaps less unidirectional than in other cases.          

We posit that our experimental design holds high internal and external validity. Regarding 

internal validity, we focus our discussion on content validity, including the descriptions of the 

policy alternatives, the relevance of the policy outcomes to respondents, and mechanism design 

features such as policy and payment consequentiality.  

The policy alternatives were thoroughly described to ensure respondent understanding of the 

valuation exercises. Beyond textual and graphical information, we included a one-minute video 

produced by a local diving club in the web survey. It showed derelict fishing gear at the seabed, 

including close-up scenes of trapped living crabs and fish, of whom several were bruised. Thus, 
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it clearly conveyed the environmental and animal welfare consequences of derelict gear, which 

is not visible from land. Regarding the “large” intervention reducing seabed derelict gear to 

zero, the survey did not explicitly provide information on its technical feasibility. However, 

there were no indications in preparatory focus groups and in-depth interviews that respondents 

might reject the “large” intervention on account of technical infeasibility.    

The order of the valuation sequence is a potential validity threat to value estimates, named order 

effects in the stated preference literature (e.g., Day et al., 2012). Whether valuations are made 

from an inclusive or exclusive list (Bateman et al., 2004) constitute an important distinction 

regarding the theoretical expectation of such effects. Inclusive lists pertain to goods presented 

as explicit additions to others already presented and valued while exclusive lists pertain to 

mutually exclusive goods, each with the status quo as the reference point. Whereas order effects 

are anticipated with the former list, owing to income and substitution effects, this is controlled 

for with the latter (Clark & Friesen, 2008).  

Empirical investigations of ordering effects with exclusive lists still bear evidence of such 

effects. Powe and Bateman (2003) employ a top-down and bottom-up presentation, 

respectively, for an exclusive list of saline flood prevention measures. They found that values 

derived from the bottom-up ordering significantly exceeded values from the top-down ordering. 

Clark and Friesen (2008) found similar evidence of ordering effects using a Becker–DeGroot–

Marschak mechanism. Further, Nielsen and Kjær (2011) found order effects on scope 

sensitivity. However, Martin-Ortega et al. (2015) found that despite the presence of order 

effects, scope sensitivity was unaffected. Relatedly, order effects have been shown to strongly 

influence scope sensitivity in stepwise but not advance disclosure of valuation scenarios (Clark 

& Friesen, 2008). 

Our valuation scenarios constitute an exclusive list, where policy alternatives are mutually 

exclusive, eliminating the theoretical anticipation of position-dependent order effects. Further, 
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as we employ advance disclosure, we anticipate that potential order effects on scope sensitivity 

are limited. Further, we argue that any residual precedence-dependent order effects (Day et al., 

2012), where the nature of previous valuation tasks or experience influence the valuation of a 

present policy alternative, are negligible. First, we include only three valuation exercises in the 

study, which renders little ground for precedence-dependence in the survey. Second, a 

contingent valuation exercise eliciting WTP directly bears low resemblance to a “good” or 

“bad” deal, central to precedence-dependence (Day et al., 2012), in contrast to discrete choice 

experiments including a cost vector mimicking a price tag. Thus, we posit that potential order 

effects are negligible in the present study design.  

The relevance of the policy outcomes to respondents was measured by a survey item. Prior to 

the valuation exercises, respondents were asked: “How concerned are you about rescuing 

marine animals trapped in lost fishing gear?” Responses were collected on a 5-point Likert 

scale, ranging from “Very little” to “Very much”. Prior to applying the exclusion criteria 

described in Section 3.4, summary statistics showed that respondents cared relatively highly 

about the animal welfare effect of the policies (M = 3.56, SD = 1.05, n = 2,577). In fact, the 

majority (n = 1387; 54%) opted for the two highest response alternatives (i.e., 4 or 5) on the 

Likert-scale. 

Policy and payment consequentiality are important features of stated preference survey 

mechanism design (Ashenfarb & Kotchen, 2025; Vossler et al., 2024; Vossler & Holladay, 2018; 

Zawojska et al., 2019). Policy consequentiality entails that respondents believe there is a non-

zero probability that their stated preferences may be pivotal to project implementation. The 

contingent valuation survey addressed this concern by appealing to the respondent’s “honest 

opinion” on the matter, by outlining the ongoing work of several Norwegian government bodies 

in the marine litter domain, and by explicitly stating that “your opinion matters for the 

authorities’ choice of scope of measures…” in the valuation questions. A related concern is the 
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lack of incentive compatibility of the payment card elicitation format, in that respondents may 

perceive that they can influence the project cost by their stated preferences (Vossler & Holladay, 

2018). Although we acknowledge this weakness for the welfare estimates from the main survey, 

we do not expect it to systematically confound the results of the experimental analysis of 

framing on scope sensitivity, as the payment card is identical across the two conditions. Lastly, 

we posit that payment consequentiality is maintained by the use of a household fee issued by 

the Norwegian authorities as a coercive payment vehicle. 

Regarding external validity, the deployment of a split-sample experiment in a conventional 

contingent valuation survey ensures a high degree of ecological validity (Holleman et al., 

2020).9 This is because the potential impacts of a numerical attribute translation on scope 

sensitivity are examined within the very decision-making environment to which we seek to 

generalize the findings. Regarding sampling validity, Kantar TNS uses probabilistic recruitment 

in nationally representative surveys for their web panel, which is maintained at a target size of 

40,000 members.10 The response rate in the sampling process was 42%, which is consistent 

with our expectations for current response rates in web panel sampling.  

Taken together, we posit that the internal and external validity should support valid 

generalizations of the value estimates pertaining to the removal of derelict fishing gear. Finally, 

the findings on framing effects through a high-powered experiment should provide valid and 

informative grounds for future research on choice architecture variation in stated preference 

studies. 

The impact of subtle survey design variation on scope sensitivity, although limited in the present 

study, has theoretical implications to the extent that two opposing influences practically cancel 

each other out. First, it aligns with the broader choice architecture concept (Münscher et al., 

2016; Thaler et al., 2013) in that subtle design choices affect decision-making. Second, the 

indication of framing effects on scope sensitivity suggests the need for conceptual revisions that 
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account for psychological influences beyond economic rationality. These influences include 

biases in human judgment of size and value, such as denominator neglect (Reyna & Brainerd, 

1993) and measurement-unit bias (Reich & Azar, 2025), when presenting environmental 

attributes in stated preference studies (Haaland et al., 2023). Broadly speaking, the current 

study’s results underscore the need to integrate behavioral economics into stated preference 

models (Carlsson, 2010; Lades et al., 2025; Liebe et al., 2011). 

Policymakers and stated preference analysts should carefully consider how environmental 

attributes are framed in surveys to avoid biased welfare estimates. Notably, even small 

individual-level framing effects may accumulate to substantial differences in aggregate welfare 

estimates (Funder & Ozer, 2019; Johnston et al., 2017), considerably influencing social benefit–

cost analysis outcomes and environmental policy decisions. Consequently, a small but 

statistically significant framing effect on stated preferences may still be economically 

significant in the sense that it matters for policymaking (McCloskey & Ziliak, 1996).  

We propose that practitioners seek to include all relevant attribute representations to mitigate 

effects on value estimates of survey choice architecture containing only a single representation 

at the designer’s discretion. This adheres to the signpost notion in the choice architecture 

literature (Camilleri & Larrick, 2014; Ungemach et al., 2018), where the inclusion of multiple 

metrics and/or attribute representations in the decision environment serves to both activate 

dormant respondent objectives and guide them to the choices most congruent with their own 

objectives. The implication for stated preference surveys is that unless all relevant respondent 

objectives are activated in the elicitation process, welfare estimates may be skewed. A related 

effect on stated preferences has recently been demonstrated by Johnston et al. (2024), pertaining 

to the omission of information of non-lethal marine wildlife impacts from the valuation 

scenario. In the context of marine litter reduction valuation, the recent studies by Johnston et 
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al. (2024) and Börger et al. (2024) combine absolute and relative representation of attributes, 

where possible, effectively mitigating their stand-alone impacts on stated preferences, if any.           

We end this paper by suggesting fruitful avenues for future research. First, the hypothesized 

direction of the effect of attribute translations on scope sensitivity depends on which behavioral 

theory one adopts. Therefore, it would be beneficial to conduct tests related to choice 

architecture where leading behavioral theories provide unambiguous directional predictions. 

That way, any potential effect would not be cancelled out by an opposing influence of the same 

intervention. For example, one could develop an attribute translation tapping into only 

evaluability or only denominator neglect, to isolate the potential effect on scope sensitivity in 

WTP of either. 

Second, testing for framing effects on scope sensitivity in diverse cultural and environmental 

contexts would facilitate broader exploration of the present findings and their generalizability 

across cultural contexts (Henrich et al., 2010). Third, future studies should explore the long-

term consistency of framing effects on WTP and policy support. Welfare estimates, scope 

elasticities, and framing sensitivity may change over time; thus, to ensure reliability in 

informing policy, especially for benefit transfers, it is important to study the temporal stability 

of preferences in stated preference settings (Schaafsma et al., 2014). Fourth, examining how 

other behavioral factors, such as time preferences and risk perceptions, affect stated preferences 

can be a step in the right direction in terms of integrating behavioral economics insights into 

contingent valuation models. A final suggestion would be for future studies to explore how, as 

a form of implicit choice architecture variation, digital interfaces or different visualizations in 

online surveys impact decision-making (Skeie et al., 2019). 
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Tables 

Table 1. Overview of the independent variables with descriptive statistics for the estimation 
samplesa. 
Notes: 
a N for the estimation samples is lower than those of the net samples for analysis presented in 
Table 1 owing to “don’t know” responses to the WTP questions in the net samples coded as 
missing data prior to model estimation, effectively reducing the number of observations 
available for estimation. 
b Pooled across the two experimental conditions.    
c Only used in model estimation for the main survey. 
d Only used in model estimation for the experimental survey. 
e“Human Utilization of Nature,” the tenth scale of the Environmental Attitudes Inventory 
(Milfont & Duckitt, 2010). 
f Only used in model estimation for the experimental survey. 

  

Variable Description Main survey/Experimental surveyb 
  N Mean SD 
INCOME Categorical, five categories 

of gross household income 
in 2022 

1,228/1,270 2.25/2.44 0.89/1.00 

AGE Age of respondent 1,228/1,270 59.26/56.36 14.68/16.82 
HIGHED Dummy, 1 if completed 

graduate level education 
(MA/PhD) 

1,228/1,270 0.23/0.41 0.42/0.49 

MALE Dummy, 1 if male 
respondent 

1,228/1,270 0.55/0.53 0.50/0.50 

MEMBERc Dummy, 1 if member of an 
environmental and/or 
recreational organization 

1,228/- 0.33/- 0.47/- 

ENVCONCERNd Mean score across 10 items 
of the environmental 
attitudes scalee, 1–7 Likert 
response  

-/1,270 -/4.81 -/0.86 

KNOWGEAR Dummy, 1 if prior 
knowledge of derelict gear 
in the intervention area 

1,228/1,270 0.62/0.48 0.48/0.50 

DRELATIVEf Dummy, 1 if relative 
condition 

-/1,270 -/0.50 -/0.50 
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 WTP (small) WTP (medium) WTP (large) 
Mean 1,284 1,758 2,968 
(Bootstrap SE) (92.0) (133.6) (256.7) 
Median 1,253 1,690 2,843 
Min. 0 0 0 
Max. 3,836 5,093 8,587 
Total obs. 1,267 1,242 1,228 

Table 2. Willingness to pay for marine litter clean-up interventions: main survey. 
Notes: Median, Min, and Max based on the distribution of individual-level willingness to pay 
estimates. Monetary amounts in NOK. 

 

 WTP WTP WTP 𝐸𝐸�SM  
(small to medium) 

𝐸𝐸�ML  
(medium to large) 

𝐸𝐸�SL  
(small to large) 

 Small Medium Large ABSa RELa ABS REL ABS REL 
Mean 1,191 1,761 2,879 0.28 0.30 0.75 0.67 0.51 0.49 
(Bootstrap 
SE) (82.8) (131.4) (239.4) (0.020) (0.019) (0.041) (0.043) (0.023) (0.021) 

Medianb 1,075 1,545 2,507 0.27 0.29 0.74 0.66 0.50 0.49 
Min.b 0 0 0 0.11 0.13 0.43 0.29 0.27 0.27 
Max.b 4,032 6,343 11,985 1.50 1.50 3.00 3.00 1.22 1.22 
Total obs.c 1,298 1,286 1,270 617 623 614 615 614 615 

Table 3. Willingness to pay and scope arc elasticities for marine litter clean-up interventions: 
experimental survey. 
Notes:  

a ABS = Absolute and REL = Relative experimental condition. 
b Median, Min, and Max based on the distribution of individual-level willingness to pay 
estimates and scope arc elasticities. Monetary amounts in NOK. 
c The number of observations differ owing to differences across the intervention levels in the 
number of “don’t know” responses to the WTP questions. Such responses are coded as 
missing data prior to the analyses, effectively reducing the number of observations available 
for estimation. 

 

Table 4. Difference in mean individual-specific scope arc-elasticities across the experimental 
conditions. 
Notes: The DIFF variables are computed as the relative condition less the absolute condition. 
The suffix SM pertains to the elasticity from the small to the medium intervention level. 
Likewise, ML and SL pertain to the medium to the large level and the small to the large level, 
respectively. 

 (1) (2) (3) 
    DIFF_SM DIFF_ML DIFF_SL 
Difference in mean elasticity 0.025 -0.085 -0.012 
(Bootstrap standard error) (0.021) (0.042) (0.022) 
[95% bootstrap confidence interval]  [-0.017, 0.066] [-0.167, -0.003] [-0.056, 0.032] 
Total obs. of scope elasticity in each replicate 1,270 1,270 1,270 
No. of bootstrap replications 1,000 1,000 1,000 
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Figures 

Figure 1. The three valuation scenarios (“small,” “medium,” and “large”) shown to 
respondents in the absolute experimental condition prior to sequential WTP elicitation. 

Figure 2. Operationalization of the payment card format as a payment slider in the contingent 
valuation web survey (amounts in NOK). 

Figure 3. Experimental conditions in the survey. Ecosystem service attribute levels are 
presented in absolute quantities (the absolute condition) or percentage changes relative to the 
status quo level (the relative condition). 

 
1 https://oceandecade.org/. Accessed: 24.02.2025 
2 https://www.cbd.int/gbf. Accessed: 24.02.2025 
3 See Chan et al. (2016) for a discussion of relational values in nature.  
4 The following cheap talk script was included: “Remember: if you pay for this, you will have less money left for other things.” Although no 
explicit reference to hypothetical bias was made, it was intended to serve as a neutral cheap-talk script mitigating hypothetical bias. 
5 Adjacent municipalities include Egersund, Hjelmeland, Suldal, Ullensvang, Voss, Aurland, Lærdal, Årdal, Nord-Aurdal, Gjøvik, Moss, 
Fredrikstad, Sarpsborg, and Halden. 
6 As far as can be ascertained, there is no standard for classifying WTP outliers in the stated preference literature. Examples of other 
thresholds include WTP >10% of income (e.g., Mitchell and Carson, 1989), WTP >2% of income (e.g., Carson et al., 1994; Veisten et al., 
2004), and WTP >3*Interquartile range (IQR) (e.g., Frey and Pirscher, 2018).  
7 We acknowledge that respondents selecting 0 in the payment card may still have a positive WTP between 0 and 10 (the next bid). 
Nevertheless, coupled with the postelicitation question uncovering true zero motives, we argue that any residual, erroneous labelling of true 
zero responses have negligible impacts on the results.     
8 By the numerator in Equation [4], this effectively yields a 100% increase in WTP for any nonzero WTP stated after a zero response, when 
using the arc-elasticity approach. [NOK200-NOK0]/[(NOK0+NOK200)/2]=2 and [NOK10-NOK0]/[(NOK0+NOK10)/2]=2. The relative 
change in scope across the medium and large interventions, using the amount of derelict gear as the base, is [-5500-(-2750)]/[(-2750+(-
5500))/2]=2/3, by the denominator in Equation [4]. Together, this yields a scope elasticity of 2/(2/3)=3.    
9 Ecological validity refers to the degree to which the results from an experimental context transfer to the corresponding “real-world” 
situation in which the outcome manifests (Holleman et al., 2020). 
10 Sampling validity is the extent to which the sampling process yields a sample representative of the population to which the results intend to 
be generalized (McEwan, 2020). 
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