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ARTICLE INFO ABSTRACT

JEL Codes: Subjective well-being valuation has recently grown in use with applications in the fields of environment, health,
Q51 and cultural heritage. With this methodology values are based on how non-market goods impact on self-reported
Q57 measures of well-being such as life satisfaction. Despite the differences in theoretical foundations of subjective
Keywords: well-being and preference-based valuation methods, recent applications have attempted to integrate both ap-
i‘;‘?;i:’;;”eubemg proaches without the complete understanding of the effects of subjective well-being on stated preference elici-

stated preference
choice experiment
restoration

tation. The present study investigates the extent to which subjective well-being impacts the responses to a choice
experiment in Norway. The results indicate that momentary subjective well-being does not induce a higher level
of randomness in the stated choices but rather affects the preferences for attribute. We also find that self-reported

well-being measures respond differently to the cost attribute in the choice experiment. Furthermore, we compute
marginal willingness-to-pays for various subjective well-being categories and discuss the implications of these
results for an integrated modelling of subjective well-being and preference-based valuation methods.

1. Introduction

Non-market valuation methods are applied to provide estimates of
ecosystem service values not found in markets, and the outputs from
such studies are incorporated in environmental and health policies and
programmes (see e.g. Navrud and Pruckner, 1997; Hanley and Barbier,
2009). Stated and revealed preference methods have been the main
approaches adopted in non-market valuation to date (Kling et al., 2012;
Baker and Ruting, 2014). Whereas stated preference methods (i.e.
contingent valuation and choice experiments) rely on constructed hy-
pothetical scenarios to elicit respondent preferences, revealed prefer-
ences (i.e. travel cost method, hedonic pricing) use observations from
actual human behavior to infer preferences for non-market goods and
services. An alternative to these preference-based valuation methods is
the life satisfaction approach which was first introduced in the 2000s
(OECD, 2018). In this approach values are based on how non-market
goods impact on self-reported measures of well-being.

The main advantage of this subjective well-being (SWB) valuation
approach is that self-reported measures of well-being are widely viewed
as a better measure of welfare and do not require the strict rationality
axioms of preference-based valuation methods. Since the first
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application of the SWB approach to valuation in 2002 (Fer-
rer-I-Carbonell and Van Praag, 2002), the adoption of the method has
grown rapidly (OECD, 2018). Applications of the approach can be found
in the areas of air quality (Luechinger, 2009), drought (Carroll et al.,
2009), adult learning (e.g. Fujiwara and Dolan, 2012), health behavior
(Shi et al., 2019), culture and sports (Fujiwara and Dolan, 2014), social
relationships (Mackie and Smith, 2015), job satisfaction (Georgantzis
and Vasileiou, 2013), flood disasters (Luechinger and Raschky, 2009)
and terrorism (Frey et al., 2009). OECD (2018) provides a comprehen-
sive review of SWB valuation applications in the literature.

One main trend that defines the rapid growth of SWB valuation in the
literature is the increasing integration of SWB valuation and stated
preference valuation methods. OECD (2018) identifies three new de-
velopments regarding integration of SWB valuation applications and
stated preference frameworks. The first development is the adoption of
improved ways of modelling income such as the use of relative income in
SWB equations. In this regard, Fujiwara and Dolan (2012) compared the
willingness-to-pay (WTP) values for an adult learning course that im-
proves life satisfaction using both contingent valuation and an alterna-
tive SWB valuation approach. It was found that an adult learning course
that improves life satisfaction had non-market value of between of £947
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based on the results of the contingent valuation approach, while ac-
cording to the results of the SWB valuation method it was estimated to
be worth £754.

The second development in integrating SWB valuation and stated
preference methods is through “anchoring vignettes” studies where the
SWB exercise is framed as a (hypothetical) stated preference scenario.
The respondents are required to evaluate the overall effect of a hypo-
thetical event on SWB (OECD, 2018). Bakhshi et al. (2015) use the
“anchoring vignette” approach to determine and value the life satis-
faction effect of visiting the National History Museum in London. Other
studies using a similar approach include Kapteyn et al. (2011) and
Angelini et al. (2012). OECD (2018) argues that vignette-based SWB
valuation is similar to stated preference where a policy change is pre-
sented to respondents and this scenario serves as basis for the valuation
of non-market goods and services. However, the “anchoring vignettes”
approach to SWB valuation exposes the technique to many of the same
problems and criticisms as stated preferences valuation approaches.

Thirdly, the SWB valuation and stated preference valuation frame-
works have been integrated through a hybrid SWB-contingent valuation
approach (SWB-CV). This is proposed in Bakhshi et al. (2015) as a
measure to address some of the problems in using willingness-to-accept
(WTA) welfare measures. The procedure involves asking respondents
about the monetary compensation required to forgo visiting a cultural
heritage institution for one year. The compensation is only applicable to
the respondents who had earlier indicated that their SWB would be
negatively affected by the hypothetical closure of the cultural institu-
tion. Based on the existing applications, Bakhshi et al. (2015) conclude
that the WTA estimated from the hybrid SWB-contingent valuation is
generally close to the WTP. It is argued that the hybrid SWB-contingent
valuation approach may reduce the WTA-WTP disparity observed in
stated preference valuation. A similar procedure was adopted by Lau
et al. (2013) where respondents in the UK, China and Hong Kong were
asked about their WTP to recreate the experience of feeling a positive
mood (e.g. happiness, love) or to avoid a negative mood (e.g. fear,
sadness) for a specified duration.

To date, the integration of SWB and stated preference valuation
frameworks has been pursued without fully understanding how sub-
jective well-being at the time of preference elicitation may affect choices
of respondents in preference-based valuation. Meanwhile, behavioural
economics points to the possible importance of context dependence for
the welfare measures derived from stated preference studies (Carlsson,
2010). Furthermore, the Discovered Preference Hypothesis (Plott, 1996)
suggests preference formation through learning and repetition rather
than through the existence of predeveloped stable preferences. Lane
(2017) reviews the existing literature on how SWB could affect eco-
nomic behaviour through selfishness, trust and reciprocity and punish-
ment. Specifically, Lane (2017) point to a negative relationship between
happiness and selfishness; positive relationship between happiness and
trust; and to the fact that short-term unhappiness leads to negative
reciprocity. Similarly, unhappiness is argued to enhance the degree to
which economic agents are willing to engage in negative reciprocity.
Therefore, understanding the relationship between happiness and eco-
nomic behaviour is of intrinsic interest to economists.

There is also a growing number of studies investigating the effects of
emotions and personality on stated preferences. For instance, Hanley
et al. (2017) explore the impacts of individuals’ emotional state (i.e.
incidental emotions) on preferences in stated choice experiments for
environmental goods. The authors used three different emotion treat-
ments (sadness, happiness and neutral emotions) combined with a stated
preference choice experiment. These treatments were induced through
short films and were implemented prior to participation in the choice
experiment. The results indicated that there were no significant differ-
ences in preference parameters or WTP estimates between the treatment
groups.

Similarly, Boyce et al. (2019) investigate the effects of personality on
economic choices in stated preferences. Specifically, a hybrid choice
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econometric framework was used to examine the effects of personality
on preferences for the status quo, changes in environmental quality, and
costs of undertaking the environmental improvements. Boyce et al.
(2019) found that personality traits have effects on the choice of status
quo and in terms of the sensitivity to the cost of the environmental
management option (marginal disutility of cost). In two out of the three
samples, Boyce et al. (2019) find that the respondents who are more
open to experiences are less likely to choose the status quo and more
likely to be sensitive to the cost of environmental improvement. In
addition, the personality traits were found to be associated with varia-
tions in the WTP for environmental goods.

Within this paper we therefore investigate the effects of the self-
reported SWB of the respondents on preferences and WTP at the time
of choosing options in a stated preference discrete choice experiment. If
differences exist, the implication is that studies which integrate sub-
jective well-being frameworks with preference-based valuation methods
may have to consider the differences in WTP values of different SWB
categories. An ordered logit model is also employed to investigate the
factors that determine the self-reported SWB categories.

The rest of the paper is structured as follows. In the next section, the
theoretical foundations of how SWB enter preferences is presented and
this is extended to random utility modelling. The choice experiment
method and sampling issues are discussed in section three. The results
from the analysis are presented in section four. Finally, the discussions of
the results as well as the conclusions are provided in section five.

2. Theoretical and econometric modelling of SWB in random
utility model

There is a basic difference between the treatment of SWB and pref-
erences as modelled in the theory of consumer behaviour. Preference-
based valuation models are derived assuming well-behaved prefer-
ences with a strict set of axioms. SWB valuation on the other hand relies
on direct expressions of utility by individuals. The general discussions of
the differences and similarities between SWB and standard preferences
satisfaction, based on the neo-classical theory of consumer behavior, is
reviewed by MacKerron (2011). Despite differences between subjective
well-being and standard utility theory, there have been only a few at-
tempts to integrate these two conceptualisations of human welfare (see
e.g. Kimball and Willis, 2006). For instance, Kimball and Willis (2006)
distinguish that utility reflects peoples’ choices and SWB is how people
feel after these choices. Moreover, part of SWB is derived from the
temporary response to changes in utility. SWB can also be viewed as an
argument of the utility function and can affect other dimensions of
utility (OECD, 2018). We follow this argument and specify that the
utility of a respondent depends on the quantities of goods consumed and
SWB. The utility function is then given as:

Uy = U(Xp; Zn) (€D

where udenotes utility, xrefers to both the price and non-price attributes
of goods and services, and zrefers to the momentary SWB of the con-
sumer n. The above formulation of the utility function follows the sug-
gestion of Richard Easterlin that happiness is relative (Oswald, 1997).
This means that utility is also derived from comparisons of oneself with
those who are close.

Three dimensions of subjective well-being have been identified in the
literature and these are evaluative subjective well-being, eudaimonic
subjective well-being and momentary subjective well-being. Evaluative
subjective well-being refers to a self-evaluation of one’s life according to
some positive criterion (Kahneman et al., 1999). Eudaimonic subjective
well-being is the assessment of the process of achieving what one per-
ceives to be important in life (Waterman, 1993; Ryan and Deci, 2001).
Momentary subjective well-being measures feelings and mood at a given
point in time (MacKerron and Mourato, 2013). This study focusses on
momentary subjective well-being because we are interested in
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circumstances around the time of choices in a stated preference study
rather than evaluative subjective well-being’. This is the same as Hanley
et al. (2017) in which emotional state at the moment of elicitation of
preferences is studied.

The random utility maximization of McFadden (1974) is a standard
framework for modelling discrete choice experiments. According to
Train (2009), the most widely used of the discrete choice models is the
logit; this is because the probabilities from these logit models take a
closed form and are readily interpretable. The utility of an economic
agent (n) from alternative (i) during choice occasion (t) is given as:

Unis = Vit T €nir 2

where utility (un;)is made up of a deterministic component of utility
(vnit) and the random component (&p;). Following the Lancaster (1966)
theory of value in which utility is derived from attributes of the goods
rather than the quantities of goods themselves being the objects of
utility, we can re-state equation 2 with the deterministic component of
utility being specified to depend on the attributes as:

Upis = XnitPy + €nis 3

Where x,; represents a matrix of attribute levels, g, represents a
vector of parameters of the attributes and e,; is the stochastic term. The
stochastic term is unknown but generally assumed to be heteroscedastic
and individual-specific with variance(var(e,;)=s2) and sbeing the
standard deviation. A normalization of the variance is required to ensure
identification of the model. For this, we can write the error term to be &,
= eu0,With 6, = 7 /\/6s, with obeing the scale parameter. The error
term is assumed to be identically, independently, and extreme value
type I distributed with constant variance asvar(e,;) = 7> /6.

In the stated preference method of choice experiments, the re-
spondents choose their preferred alternative from a choice set. Within
the random utility maximization modelling framework (RUM), an in-
dividual is likely to choose an alternative i when u;; > up for i # j. With
the above assumptions about the error term, the probability that an
individual will choose an alternative i is given as:
P(ill) = ICXP(X,;[I(O'nﬁn))

Z‘T exp (xnjf(gnﬂn))
=

4

It should be noted that ¢, and f,are confounded. Because of this, the
parameters estimated from the model specified above cannot be directly
interpreted as utility measures.

The basic RUM model has been extended to address some of its
weaknesses and to capture heterogeneity in preferences. One of the re-
strictions of the basic formulation of the choice model is independence
from irrelevant alternatives in which the choice probabilities are pro-
portional across alternatives. In response, generalized extreme value
models have emerged over the years (Train, 2009). One such general-
ized extreme value model is the nested logit where the alternatives from
which the economic agents choose from can be partitioned into subsets.
Another extension of the standard logit frame is the mixed logit models
which allows for random taste variations, unrestricted substitution
patterns, and correlation in unobserved factors over time (Train, 2009).

Hanley et al. (2017) used this mixed logit framework to examine the
effects of human emotions on the responses in choice experiments.
Given the similarities between emotions and SWB, we adapt the
framework of Hanley et al. (2017) to examine the effects of SWB within
the RUM framework. Similar to the modelling of emotional state within
the utility function, we explicitly model SWB as entering the utility
function expressed in equation (1). There are two ways through which
SWB enters the utility function and these are through the effects of SWB

! In the analysis that follows all references to ‘SWB’ refers to momentary
subjective well-being.
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on the utility parameters (f) and the scale parameter (¢). Based on this,
we test for the effects of SWB on the utility parameters through the in-
teractions between SWB and the attributes. Following Czajkowski et al.
(2016) and Hanley et al. (2017), we specify the individual-specific de-
viations from the means as 8, = b + 2,9 + Vaexp(zn) where b is the
population means of the individual specific taste parameters, ¢ captures
the effects of SWB on the means of the individual specific taste param-
eters, and y represents the effects of SWB on the standard deviations of
the random taste parameters. Furthermore, we also test whether SWB
influences the scale parameters. This can be operationalized by speci-
fying the scale parameter to depend on the SWB levels (Hanley et al.,
2017). The SWB-adjusted scale parameter can be specified as
on = 1 /(v/6sn)exp(zal) with (representing the effects of SWB on the
scale parameter. There is an inverse relationship between the scale
parameter and the variance of the error term. This means that a rela-
tively higher scale parameter corresponds to relatively low uncertainties
in choice experiments and vice-versa. Since we have four response cat-
egories for the self-reported SWB, we constructed three dummy variable
response categories of SWB with the base category being “very happy””.
According to Hess and Rose (2012), dummy coded variables cannot
enter scale terms and at the same time be interacted with means and
standard deviations. As a result of this, we separately test for the effects
of SWB on the scale parameter () as well as on the mean and variation of
taste parameters (¢ and y).

3. The survey, sampling, and the choice experiment

The data that was used to explore the effects of SWB on choice
behaviour in this paper is from a survey on valuing kelp forest restora-
tion in Norway. A questionnaire was developed for this and preliminary
versions of the questionnaire were piloted among a selection of re-
spondents who were invited to three focus group meetings in Tromsg,
Norway. The survey was implemented in the spring of 2018 by a survey
company among a panel of respondents who had volunteered and
registered to be sampled for surveys, from which we received 1,013
responses. Since each of the 1,013 respondents made 6 choices in the
choice experiment, we have a total of 6,078 observations. The main
results of the survey in the form of marginal WTP estimates for the at-
tributes associated with kelp forest restoration were analysed in Hynes
et al. (2021). The present study uses the same dataset and the questions
on self-reported happiness to investigate the effects of SWB on the stated
choices.

The questionnaire started with general information about kelp forest
restoration in Norway. The survey also contained general questions
relating to the socio-economic information of the respondents as well as
attitudinal questions on marine ecosystem restoration. The question-
naire also asked about seaside visitation rates, awareness of marine
protected areas in Norway, perceptions of respondents on the quality of
water bodies in Norway and extent to which the respondents support
ecosystem restoration. In addition, a choice experiment (CE) was
implemented as part of the survey. In the CE, respondents were
requested to choose their preferred options for kelp forest restoration.
The options were described by attributes and these attributes took on
different attribute levels. The attributes and attribute levels used are
presented in Table 1 below. As noted in Hynes et al. (2021) the final
attributes and levels were based on discussions with marine ecologists in
the Norwegian Institute for Water Research. Focus groups and pilot
testing ensured that the description of the attributes and levels was
understandable for the general public. The final choice experiment had
four attributes; biodiversity, the extent to which the restored kelp forest

2 There were actually 5 SWB levels in the survey but the scale of ‘somewhat
unhappy’ and ‘very unhappy’ were combined for the purpose of the analysis
under the heading of ‘not happy’. The scale is discussed in more detail in the
following section.
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Table 1
Attributes and attribute levels adopted for the choice experiment
Attribute Description Levels
Biodiversity Number of species present per m> Low abundance (approx.

10 species)

Medium abundance
(approx. 75 species).
High abundance
(approx. 250 species).
Low abundance (max 10
juveniles)

Medium abundance
(max 20 juveniles)
High abundance (max
30 juveniles)
40,000m? (5.5 soccer
pitches)

ZO,OOOm2 (3 soccer
pitches)

10,000m? (1.5 Soccer
pitches)

None

Nurseries for Juvenile fish abundance per m?

juvenile fish

Area restored Total area of kelp forest restored

Cost Amount paid per person per year
through higher tax payments.

€0, €5, €10, €20, €30,
€45, €60

provides nurseries to juvenile fish, area of kelp restored and cost.

The biodiversity attribute and nursery for juvenile fish attribute each
had 3 levels. For the biodiversity attribute the levels were low abun-
dance corresponding to about 10 species, medium abundance corre-
sponding to about 75 species and high abundance corresponding to
about 250 species. The attribute levels of nurseries for juvenile fish
included low abundance corresponding to a maximum of 10 juveniles,
medium abundance corresponding to a maximum of 20 juveniles and
high abundance corresponding to a maximum of 30 juveniles. Despite
the ordinal scales adopted for biodiversity and nursery attributes,
approximate corresponding numerical figures for each level used were
also specified. The attribute levels for kelp area restored were 10,000 m?
(approximately 1.5 soccer fields), 20,000 m? (approximately 3 soccer
fields), 40,000 m? (approximately 4.5 soccer fields) and the status quo
attribute level of none of the kelp area being restored. The cost attribute
was framed as the amount paid per person through higher tax payments.
The attribute levels in this case were €5, €10, €20, €30, €45, €60 and the
status quo cost attribute level was €0°. The latter value meant that if no
kelp forest restoration option is chosen, the respondents will not pay any
additional payments in the form of higher tax.

As part of the same survey, information on the stated happiness of
the respondents was also collected. This question was asked immedi-
ately after the respondents answered the choice experiment. For this, the
classification system of the World Values Survey was adopted (Inglehart
et al., 2014). The question was framed, as “We are interested in exploring
whether levels of self-reported life satisfaction impact the responses in the
survey. Could you therefore tell us how happy you are at the moment?” The
self-reported happiness was elicited in five categories of ‘very happy’,
‘somewhat happy’, ‘neither happy nor unhappy’, ‘somewhat unhappy’
and ‘very unhappy’. The time and date on which respondents answered
the internet survey were used to determine whether the respondent
answered the survey during the weekend or not.

The attributes and associated levels were assigned to alternatives
within the choice cards using an efficient design process. The NGENE

3 The cost of each option on the choice cards was shown in Norwegian Kroner
but all subsequent analysis was carried out using the Euro equivalent to allow
for comparison to other studies.
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software (ChoiceMetrics, 2014) was used to generate a Bayesian effi-
cient design (Hess et al., 2008; Scarpa and Rose, 2008). The mean value
of the D-error for the design was 0.55. There were two blocks of six cards
in the design meaning two sets of choice cards were employed. Each
respondent was asked to make 6 choices; that is, 6 choice cards, each
with three alternative restoration options were presented to each
respondent”’. Respondents were required to select their preferred alter-
native on each of the cards. An example of a choice card is shown in
Fig. 1.

4. Results
4.1. Descriptive statistics

The descriptive statistics of the four SWB categories of the sample are
presented in Table 2 below. Since there were too few data points for the
‘very unhappy’ SWB category, it was combined with the category
‘somewhat unhappy’ to form the new SWB category of ‘not happy’. As a
result, we present the summary statistics for the four SWB categories:
‘very happy’, ‘somewhat happy’, ‘neither happy nor unhappy’ and ‘not
happy’. All subsequent analysis also uses these four SWB levels.

Overall, about 47% of the respondents are males and the gender
compositions do not differ among the four SWB categories. The average
age of the respondents is 47 years and according to an F test there is a
statistically significant difference in age across the four SWB categories.
The proportions of respondents who answered the survey questions on
weekends and on public holidays are on the average about 22% and 21%
respectively. Both proportions do not vary statistically across the four
SWB categories. The respective percentages of the respondents who are
single and divorced/separated/widowed are on average 24% and 9%.
The proportions of these two variables are found to be statistically
different across the SWB categories. Similarly, the average proportion of
the respondents who are married is 66% and again this share differs
statistically across the four SWB categories.

The proportion of the respondents who have children is 0.58 and this
differs across the four SWB response categories with a higher proportion
of persons with children indicating that they are somewhat or very
happy compared to the other SWB levels. The percentage of the re-
spondents who completed high school/university is 63% and this differs
significantly among the four SWB categories. The average household
size is 2.3 and the respondents with bigger household sizes appear to be
happier. Slightly less than 10% of the respondents are members of an
environmental non-government organization (ENGO) and this propor-
tion does not differ significantly across the four SWB categories. On
average about 47% of the respondents are employed fulltime and about
10% are employed part-time. Students and retirees constitute about 11%
and 18% respectively of the sample. The proportion of the respondents
who are unemployed due to disability is less than 7% of the sample.

The proportion of respondents who are unemployed across the entire
sample was less than 2% and this is statistically insignificant across the
four SWB categories. The unemployment rate for the Norwegian popu-
lation was 3.8% in 2017 (SSB, 2018). The median income for Norway is
estimated to be 510,000 NOK (SSB, 2018). Based on this median income,
we constructed the proportion of the respondents who reported income
categories to be the same or above this median income. Table 2 shows
that the incomes of 37% of the respondents are above the median in-
come. In total, 62% of the respondents indicated that they visited the
seaside within the past 12 months and these proportions differ across the
four SWB categories. Similarly, the participation in water activities is
high among the respondents. About 55% of the respondents participated
in water activities such as swimming, snorkeling, diving, sailing, boat-
ing, canoeing, kayaking, etc.

4 For further information on the design of the choice experiment see Hynes
et al. (2021).
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species) per m2 (max. 75 species).

Option A Option B No Change
Biodiversity
(abundance of .
macroinvertebrate Medium Abundance Medium Low Abundance

Abundance (max.

.10 i
75 species) (max species)

Nurseries for
juvenile fish:
Juvenile fish
abundance per m2

(max 20 juveniles)

Medium Abundance

Low Abundance
(max 10 juveniles)

High Abundance
(max 30 juveniles)

Total area of kelp

forest restored 20,000m2 (3.0 40,000m2 (5.5 None
Soccer pitches) Soccer pitches)

Annual increase in NOK 450 NOK 600 €0

personal

income tax

Fig. 1. Example choice card

The average number of times respondents visited the seaside and
engaged in water-based recreation in the previous year was 12 and 27
respectively; and these figures are similar across the four SWB cate-
gories. The percentage of the respondents who are aware of marine
protected areas (MPAs) in Norway was 28% and weakly differs statis-
tically across the four SWB categories. A smaller percentage of the re-
spondents (9%) are aware of any marine ecosystem restoration activity
in Norway. Only 19% of the respondents know the location of any kelp
beds/forests. The proportion of respondents who were aware of invasive
species in Norwegian waters was 63% and the corresponding percentage
of the respondents who were aware of endangered species in Norway
was 38%, while 30% of the respondents perceived the quality of estu-
aries to be satisfactory. A similar percentage of the respondents also
perceived the quality of the coastal waters to be satisfactory and a
slightly lower percentage (27%) of the respondents perceived the
quality of deep sea to be satisfactory. Of the awareness variables, only
perceived quality of the coastal waters and perceived quality of estuaries
were statistically different at the 5% level across the four SWB
categories.

The responses to the subjective well-being question show that 125
respondents (12.3% of the sample) indicated that they were ‘very happy’
at the time of the survey while 491 respondents (48.5% of the sample)
indicated that they were ‘somewhat happy’. Taken together, more than
60% of the respondents indicated that they were in some manner happy
at the moment of the survey. Approximately 33% of the respondents
indicated that they were ‘neither happy nor unhappy’. A small per-
centage of the respondents indicated unhappiness. Specifically, 46 re-
spondents indicated that they were ‘somewhat unhappy’ whilst 12
respondents indicated that they were ‘very unhappy’. Overall, therefore
5.7% of the sample, indicated that they were in some way unhappy (‘not
happy’) at the time when they were making the stated choices.

Although the level of happiness was obtained at the time of the
survey, we would like to compare the responses from the happiness
question with previous happiness studies. Hellevik (2003) analyzes the
trend for happiness for selected years starting from 1985 to 2001 and
found that the level of happiness in the Norwegian population was stable
despite improvements in financial and material possessions between
1985 and 2001. Taking average percentages of the figures for all the
years in Hellevik (2003), we compute an average percentage of 21% for
what Hellevik referred to as “very happy”, 68% for what the author
called “quite happy”, 10% for “not particularly happy” and 10% for “not

happy”. It can be seen from the observation totals for each SWB category
presented in table 2 that the share in the happiness measures in the
current study are similar in percentage terms to the equivalent cate-
gories in Hellevik (2003).

4.2. Results from ordered logit estimation

Prior to the analysis of SWB on stated choice behaviour, the factors
that determine the choice of different SWB categories was assessed. This
is achieved through the estimation of an ordered logit model. The pre-
dicted probabilities for each of the SWB levels of the variables specified
are presented in Table 3. From these results, we can see that the re-
spondents who answered the survey during the weekends are not sta-
tistically happier than those who answered the questionnaire on
weekdays. However, the respondents who answered the survey ques-
tions while on holidays are statistically more likely to report higher
subjective well-being, at least at the 10% significance level. Respondents
who are single or divorced are more likely to choose happiness cate-
gories from the lower end of the subjective wellbeing spectrum. Simi-
larly, respondents who indicated that they are unemployed are more
likely to be ‘not happy’. The respondents who support comparable kelp
forest restoration projects are more likely to choose the subjective
happiness categories of ‘somewhat happy’ and ‘very happy’.

Some of the results from the ordered logit model support findings in
the existing literature. First, the statistical significance of the unem-
ployment and divorce parameters in determining the self-reported SWB
levels and the fact that respondents in these situations tend to be more
unhappy are similar to the findings of Dolan et al. (2008) and MacK-
erron (2011). In addition, NCM (2018) established an association be-
tween unemployment and suffering in Nordic countries. Similarly, the
finding that respondents who support comparable kelp forest restoration
projects are happier appears to support Skianis (2012)’s view that
connectedness with nature affects SWB. On the other hand, having
children does not appear to influence the category of momentary SWB
chosen. Also, the well-documented significance of age (OECD, 2018) in
SWB regressions is not found in our sample.

The choice of kelp forest restoration for the explorations of SWB on
response behaviour in the choice experiment appears to have been
effective. As Ejelov et al. (2018) note emotions are less intense with
increased psychological distance. It can, therefore, be argued that psy-
chological distance between SWB and kelp forest restoration is suitable
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Table 2
Descriptive statistics under various subjective happiness categories and the total sample
Variable Very Happy  Neither happy nor Not F statistic ~ Total
happy unhappy happy” sample
Average age of respondents (years) 45.60 47.81 46.99 39.10 13.14 ***  46.76
(1.54) (0.81) (0.94) (1.84) (0.55)
Proportion of respondents who answered the questionnaire during the weekend 0.22 0.21 0.22 0.26 0.22 0.22
(0.04) (0.02) (0.02) (0.06) (0.01)
Proportion of respondents who answered the questionnaire during the holidays 0.14 0.22 0.22 0.19 1.64 0.21
(0.03) (0.02) (0.02) (0.05) (0.01)
Gender (=1 if male) 0.47 0.49 0.46 0.36 1.07 0.47
(0.04) (0.02) (0.03) (0.06) (0.02)
Proportion who visited seaside in the past 12 months 0.60 0.67 0.56 0.57 3.58%* 0.62
(0.04) (0.02) (0.03) (0.07) (0.01)
Average number of times respondent visit the seaside in the past year 12.59 13.20 11.45 9.15 0.20 12.38
(2.18) (2.49) (1.69) (2.04) (1.40)
Average number of times respondents engage in seashore, on-water and in-water 28.51 27.82 25.02 20.64 0.40 26.67
activities
(3.89) (2.78) (2.99) (4.52) (1.78)
Proportion of respondents who are aware of marine protected area in Norway 0.22 0.32 0.24 0.24 3.53%* 0.28
(0.04) (0.02) (0.02) (0.06) (0.01)
Proportion of respondents who are aware of marine restoration in Norway 0.07 0.09 0.09 0.05 0.52 0.09
(0.02) (0.01) (0.02) (0.03) (0.01)
Proportion of respondents who are aware of invasive species in Norwegian waters 0.65 0.66 0.58 0.55 2.20* 0.63
(0.04) (0.02) (0.03) (0.07) (0.01)
Proportion of respondents who are aware of endangered species in Norwegian 0.38 0.38 0.37 0.40 0.21 0.38
waters
(0.04) (0.02) (0.03) (0.07) (0.02)
Proportion of respondents who know of kelp forest 0.21 0.22 0.15 0.17 1.99 0.19
(0.04) (0.02) (0.02) (0.05) (0.01)
Proportions of respondents who perceive quality of estuaries to be satisfactory 0.31 0.33 0.26 0.22 2.48* 0.30
(0.04) (0.02) (0.02) (0.06) (0.01)
Proportions of respondents who perceive quality of coastal waters to be satisfactory ~ 0.32 0.33 0.26 0.16 3.52%* 0.29
(0.04) (0.02) (0.02) (0.05) (0.01)
Proportions of respondents who perceive quality of deep sea to be satisfactory 0.26 0.31 0.24 0.16 3.04%* 0.27
(0.04) (0.02) (0.02) (0.05) (0.01)
Proportion of the respondents who completed university/high school 0.55 0.69 0.60 0.52 5.33* 0.63
(0.05) (0.02) (0.03) (0.07) (0.01)
Proportion of the respondents who are married or live with partner 0.78 0.74 0.55 0.33 23.94 % 0.65
(0.04) (0.02) (0.03) (0.06) (0.01)
Proportion of the respondents who are single 0.16 0.18 0.32 0.47 14.85%** 0.24
(0.03) (0.02) (0.03) (0.07) (0.01)
Proportion of the respondents who are divorced/separated/widowed 0.05 0.08 0.10 0.21 4.90%** 0.09
(0.02) (0.01) (0.02) (0.05) (0.01)
Proportion of the respondents who have children 0.61 0.62 0.55 0.36 5.26% 0.58
(0.04) (0.02) (0.03) (0.06) (0.02)
Household size 2.46 2.46 2.18 1.98 6.15%** 2.34
(0.10) (0.05) (0.06) (0.18) (0.04)
Proportion of respondents who are members of ENGOs 0.10 0.10 0.08 0.19 2.18* 0.10
(0.03) (0.01) (0.02) (0.05) (0.01)
Proportions of respondents with fulltime employment 0.48 0.51 0.43 0.35 2.96%* 0.47
(0.05) (0.02) (0.03) (0.06) (0.02)
Proportions of respondents who are students 0.11 0.11 0.12 0.17 0.76 0.11
(0.03) (0.01) (0.02) (0.05) (0.01)
Proportions of respondents who are pensioners 0.14 0.20 0.19 0.05 3.09%* 0.18
(0.03) (0.02) (0.02) (0.03) (0.01)
Percentage of respondents who are unemployed including unemployed due to 0.06 0.06 0.11 0.24 9.49%** 0.08
sickness/disability
(0.02) (0.01) (0.02) (0.06) (0.01)
Proportion of respondents who at least earn the median income 0.38 0.43 0.33 0.12 8.45%** 0.37
(0.04) (0.02) (0.03) (0.04) (0.01)
Number of observations 125 491 339 58 1013

implies 1% significant level, ** implies 5% significant level and * implies 10% significant level. Standard deviations are in the parentheses.

" Note that the “very unhappy” category was combined with “somewhat unhappy” category under the heading ‘not happy’.

for investigating the effects of SWB on stated preference for kelp forest
restoration. This is because the variables associated with marine
ecosystem including kelp forest restoration are statistically insignificant
in the ordered logit models of SWB.

The results from the ordered logit model were used to compute the
probabilities for various happiness categories. The results from this
estimation indicate that the probability of choosing the ‘very happy’
category is about 0.11. This figure appears to be close to the percentage
of the respondents who choose ‘very happy’ category reported earlier.

The probability of a respondent choosing the ‘very happy’ subjective
well-being response decreases with the questionnaire being answered
during the holiday, the respondent being single, respondent being
divorced, respondent being unemployed and increases in respondent
supporting kelp forest restoration. The probability of choosing ‘some-
what happy’ subjective well-being response is about 0.50; and this fol-
lows the ‘very happy’ subjective well-being response. The probability of
choosing the ‘neither happy nor unhappy’ subjective well-being cate-
gory is 0.34. This figure compares with the 33% discussed earlier for the
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Table 3
Estimation results from ordered logit model
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Marginal effects

Estimates Very happy Somewhat Happy Neither happy nor unhappy “Not happy
Age of respondent (years) -0.01 0.01 0.01 -0.01 0.001
(0.01) (0.001) (0.001) (0.001) (0.001)
Gender (=1 if male) 0.066 -0.01 -0.01 0.01 0.001
(0.15) (0.01) (0.02) (0.03) (0.01)
Respondents who are unemployed because of disability -0.43 0.05 0.05 -0.08 -0.02
(0.55) (0.07) (0.05) (0.10) (0.02)
Respondents who answer the survey during holidays 0.23 -0.02* -0.03 0.04 0.01
(0.14) (0.01) (0.02) (0.03) (0.01)
Respondents who answer the survey during weekends 0.05 -0.01 -0.01 0.01 0.001
(0.15) (0.01) (0.02) (0.03) (0.01)
Respondents with income above the median personal income -0.11 0.01 0.02 -0.02 -0.01
(0.14) (0.01) (0.02) (0.03) (0.01)
Respondents who are member of ENGO 0.04 -0.01 -0.01 0.01 0.001
(0.23) (0.02) (0.03) (0.04) (0.01)
Respondent is single 0.90%** -0.07%** -0.15%%* 0.17%** 0.05%**
(0.18) (0.01) (0.03) (0.03) (0.01)
Respondent is divorced 0.92%%* -0.07%** -0.16%** 0.16%** 0.06**
(0.25) (0.01) (0.05) (0.03) (0.02)
Respondents with children 0.08 -0.01 -0.01 0.01 0.001
(0.19) (0.02) (0.03) (0.04) (0.01)
Respondent completed university/high school education 0.02 0.001 0.001 0.001 0.001
(0.13) (0.01) (0.02) (0.02) (0.01)
Respondent visit seaside -0.09 0.01 0.01 -0.02 0.001
(0.13) (0.01) (0.02) (0.02) (0.01)
Respondent is unemployed 1.14** -0.08%** -0.20%* 0.19%*= 0.08
(0.49) (0.02) (0.09) (0.06) (0.05)
Household size -0.04 0.001 0.01 -0.01 0.001
(0.07) (0.01) (0.01) (0.01) (0.01)
Respondent support complete ecosystem restoration -0.30%* 0.03** 0.04** -0.06%* -0.01%*
(0.13) (0.01) (0.02) (0.02) (0.01)
Respondents who perceive quality of estuaries to be satisfactory -0.22 0.02 0.03 -0.04 (0.01
(0.16) (0.02) (0.02) (0.03) (0.01)
Respondents who perceive quality of coastal waters to be satisfactory -0.24 0.02 0.03 -0.05 -0.01
(0.17) (0.02) (0.02) (0.03) (0.01)
Respondent who perceive quality of deep sea to be satisfactory -0.03 0.001 0.001 -0.01 0.001
(0.15) (0.02) (0.02) (0.03) (0.01)

combined with “somewhat unhappy” category under the heading ‘not happy’.

percentage of respondents choosing ‘neither happy nor unhappy’. The
probability of choosing this category increases with the answering of the
questionnaire during the holiday, being single, being divorced, being
unemployed and decreases with support for comparable kelp forest
restoration. The probability of choosing the last subjective well-being
categories of ‘not happy’ is 0.04. This probability increases with being
single, being divorced, being unemployed and decreases with the sup-
port for comparable kelp forest restoration.

4.3. Results from multinomial logit (MNL) and mixed logit (MXL) models

The effects of SWB on stated choice behaviour was explored using
various estimations of the multinomial logit (MNL) and mixed logit
(MXL) models. The results from two different estimation procedures are
presented in Table 4 below. In Table 4, model 1 is the basic MNL with
scale parameter differences for various SWB categories, model 2 is the
MNL model with SWB interactions with ASC and cost attribute, model 3
is the standard MXL model without scale parameter differences and
interactions with SWB categories, model 4 is the MXL model with scale
parameter differences among SWB categories, model 5 is the MXL model
with SWB interactions with means of ASC and cost attribute and model 6
is the MXL model with SWB interactions with means and standard de-
viations of ASC and cost attribute. It is important to note that the MNL
estimation results are presented for comparison purposes only. There-
fore, the results that were adopted for the final analysis are based on the
MXL models. The MXL estimations are simulated by averaging over
draws from an assumed distribution (Revelt and Train, 1998). In the

Significant at 1% level; ** significant at 5% level; * significant at 10% level. The standard errors are in parentheses. Note that the “very unhappy” category was

estimation, this is approximated in the log-likelihood function by nu-
merical simulation using 500 Halton draws.

Given the similarities between models 5 and 6, we adopt model 5 for
further analyses. Means and standard deviations of all attributes and
their levels are presented. All parameters are significant except the
standard deviations of the medium nursery and area of the kelp forest
restored. This suggests that the preferences for all attributes except
medium nursery and area of kelp forest restored vary considerably
among the respondents. The relative scale parameters are statistically
different from zero at the 1% level’. The relevant hypotheses as to
whether momentary SWB induces more randomness in the stated
choices involves testing whether the scale parameters are statistically
significant different from one. In this case, we fail to reject the null
hypotheses that the three relative scale parameter values are different
from one. This implies that the degree of randomness in the stated
choices does not differ among the four states of SWB.

The overall model specifications for the MXL appear to be satisfac-
tory especially when compared with the MNL model. The likelihood
ratio test indicates that the MXL model is a better fit than the MNL
model. The adjusted rho-squared for MXL models are between 0.32 and

5 As described by Hanley et al. (2017) “Observing an effect for the scale
parameter is equivalent to observing a simultaneous and equal effect for all
preference parameters (means and standard deviations), or interpreted differ-
ently, an effect for the error term of the utility function which can be thought of
as the level of randomness of the choices, as observed by a researcher.”



G.K. Vondolia et al.

Journal of Behavioral and Experimental Economics 91 (2021) 101682

Table 4
Estimation results from MNL and MXL models with subjective well-being
1 2 3 4 5 6
Mean of alternative specific constant (ASC) 0.05 0.52%%** -2.46%** -2.29%%** -1.89%** -2.34%%*
(0.06) (0.15) (0.21) (0.33) (0.48) (0.59)
Interactions between ASC and ‘somewhat happy’ -0.66%** -1.05 0.17
(0.16) (0.58) (0.32)
Interactions between ASC and ‘neither happy nor unhappy’ -0.08%** 0.46 -0.21
(0.17) (0.57) (0.25)
Interactions between ASC and ‘not happy’ -1.08%** -1.54 0.14
(0.29) (0.87) (0.40)
Standard deviation (SD) of ASC 4.62%%* 4.02%** 4.24%** -6.30%**
(0.53) (0.93) (0.38) (1.07)
Interactions between SD of ASC and ‘somewhat happy’ -0.40%**
(0.12)
Interactions between SD of ASC and ‘neither happy nor unhappy’ -0.20
(0.17)
Interactions between SD of ASC and ‘not happy’ -0.69%**
(0.11)
Mean of medium level of biodiversity 0.36%** 0.48%** 0.99%** 0.89%** 0.97%** 0.96%**
(0.06) (0.05) (0.08) (0.12) (0.08) (0.08)
Standard deviation of medium level of biodiversity 1.12%%* 1.08%x* 1.25%%* 1.16%**
(0.14) (0.21) (0.14) (0.13)
Mean of high level of biodiversity 0.48%** 0.63*** 1.36%** 1.22%%* 1.32%%* 1.31%%*
(0.08) (0.04) (0.12) (0.16) (0.11) (0.11)
Standard deviation of high level of biodiversity -0.76%** 0.83%** 0.92%#** 0.76%**
(0.09) (0.17) (0.10) (0.10)
Mean of medium level of nursery 0.22%%#* 0.29%** 0.67%** 0.62%** 0.68%** 0.64%**
(0.05) (0.05) (0.09) (0.11) (0.09) (0.09)
Standard deviation of medium level of nursery 0.25 0.23 -0.12 -0.11
(0.18) (0.24) (0.27) (0.16)
Mean of high level of nursery 0.31%** 0.40%** 1.07%** 0.96%** 1.06%** 1.01%**
(0.05) (0.04) (0.11) (0.16) (0.11) (0.10)
Standard deviation of high level of nursery 0.31%** 0.29%** 0.01
(0.12) (0.09) (0.08)
Mean of area 0.12%** 0.16%** 0.27%** 0.29* 0.28%**
(0.02) (0.01) (0.05) (0.03) (0.03)
Standard deviation of area 0.01 0.08 0.01
(0.04) (0.06) (0.04)
Cost -0.17%%** -0.10%** -0.66%** -0.42%** -0.45%**
(0.02) (0.04) (0.08) (0.10) (0.11)
Interactions between cost and ‘somewhat happy’ -0.13%** -0.30%* -0.25%*
(0.04) (0.11) (0.12)
Interactions between cost and ‘neither happy nor unhappy’ -0.11%** -0.32%* -0.30%*
(0.12) (0.13)
Interactions between cost and ‘not happy’ -0.52%* -0.40**
(0.10) (0.20)
Relative scale for ‘very happy’ (Fixed) 1.00 1.00
NA NA
Relative scale for ‘somewhat happy’ 1.50%** 1.07%x*
(0.23) (0.14)
Relative scale for ‘neither happy nor unhappy’ 1.05%** 1.09%**
(0.18) (0.15)
Relative scale for ‘not happy’ 1.50%** 1.09%**
(0.32) (0.29)
Model diagnostics
LL (final) 6297.21 -6265.01 -4493.40 -4506.03 -4478.92 -4473.67
LL (0) -6677.37 -6677.37 -6677.37 -6677.37 -6677.37 -6677.37
Adj. rho-sq 0.06 0.06 0.32 0.32 0.32 0.33
AIC/n 2.08 2.07 1.49 1.49 1.48 1.48
BIC/n 2.09 2.08 1.51 1.52 1.52 1.52
n (observations) 6078 6078 6078 6078 6078 6078
1 (respondents) 1013 1013 1013 1013 1013 1013
k (parameters) 10 13 23 26 29 32

“** Significant at 1% level; ** significant at 5% level; * significant at 10% level. The robust standard errors are in parentheses. Results for interactions of SWB levels

with standard deviation parameters in the final model are not provided here but are available upon request. Note that the “very unhappy” category was combined with

“somewhat unhappy” category under the heading ‘not happy’ in the analysis.

0.33. The average final log-likelihood value for MXL models is -4422 and
the average final log-likelihood value for MNL models -6281.11. The
values of the information criteria statistics, AIC and BIC, are lower under
the MXL as compared to the corresponding values from the MNL model.

In addition to testing for the effect of SWB on the degree of uncer-
tainty, we also test for the interactions between SWB levels and various
parameters from both the MNL and MXL models. The results of these
estimations are presented in columns 5 and 6 of Table 4. Since we have

four categories of SWB, we introduce three dummy variables with ‘very
happy’ being the base category. Specifically, we interact the three
dummy variables for SWB (i.e. ‘somewhat happy’, ‘neither happy nor
unhappy’ and ‘not happy’) with ASC, non-price attributes and the price
attribute. In the preliminary estimations, none of the SWB interactions
with non-price attributes were statistically significant. Therefore, we
only interact the SWB levels with the ASC and the price attributes as can
be seen from Table 4.



G.K. Vondolia et al.

Although the three ASC interaction variables for SWB are statistically
significant in the MNL model, none of the SWB interactions with the ASC
is statistically significant in the MXL model. However, two of the in-
teractions with standard deviation of ASC is statistically significant. This
suggests that these respondents do not behave differently from the base
category in terms of choosing ASC but there are variations in these re-
actions among the SWB categories. All of the three cost interaction
variables for SWB are negative and statistically significant at the 5%
significance level in both the MNL and MXL models. This means that, as
compared to the base category, the respondents who reported ‘some-
what happy’, ‘neither happy nor unhappy’ and ‘not happy’ SWB cate-
gories are much more sensitive to the cost attribute and are more likely
to change the choice of alternatives because of changes in the cost of the
kelp forest restorative plan.

In addition, formal tests to assess whether the parameter estimates
from the interactions between SWB and the cost attribute are statisti-
cally significant from each other were performed. The results show that
the coefficient for the interactions between cost attribute and ‘somewhat
happy’ SWB is not statistically different from the coefficient for ‘neither
happy nor unhappy’. Also, the cost interaction coefficient for the ‘not
happy’ SWB is not statistically different from both coefficients for
‘somewhat happy’ and ‘neither happy nor unhappy’. This means that the
price sensitivity of those who are ‘somewhat happy’, ‘neither happy nor
unhappy’ and ‘not happy’ are similar but they are different from the base
category of ‘very happy’.

Likelihood ratio tests were carried out using the results presented in
Table 4. A standard MXL model (i.e. model 3) was adopted as the
restricted model in the tests. The null hypothesis is that additional co-
efficients of the less restricted model are simultaneously equal to zero.
For the MXL with scale parameter adjustments, we reject the null hy-
pothesis. Similarly, we reject the null hypotheses for MXL models with
SWB interactions meaning that the results accounting for SWB cate-
gories are better fitting models. This means that the parameters of MXL
models with SWB interactions are not simultaneously equal to zero. The
implication is that the preference heterogeneity among the respondents
are different under the four SWB categories. Furthermore, we performed
a likelihood ratio test between MXL with mean interactions and MXL
with mean and standard deviation interactions and again reject the null
hypothesis. This result means that the MXL with interactions with means
and standard deviations of ASC and cost attribute provides a better fit.
These results support the earlier findings that the interaction terms are
statistically different from zero, but the relative scale parameters are not
statistically different from unitary.

The estimation results from model 5 were used to compute the
marginal WTPs for various attributes among the four SWB categories
and these results are presented in Table 5. We use the Krinsky and Robb
(1986) procedure in the computation of marginal WTPs. All the mar-
ginal WTPs are statistically significant at less than 1%. One can conclude
from Table 5 that marginal WTPs for high levels of biodiversity and
nursery are higher than marginal WTPs for medium levels of biodiver-
sity and nursery. In addition, all the corresponding marginal WTPs for
‘very happy’ SWB category are higher than the marginal WTPs for
‘somewhat happy’ SWB category. Similarly, the corresponding marginal
WTPs for all attributes for ‘somewhat happy’ SWB category is greater
than the corresponding marginal WTPs for ‘neither happy nor unhappy’
SWB category. Finally, the corresponding marginal WTPs among
‘neither happy nor unhappy’ SWB category for all attributes are greater
than the corresponding marginal WTPs for ‘not happy’ SWB category.
We can therefore conclude that there are differences in marginal WTPs
among the four SWB categories. Given that the interactions between
means and standard deviations of non-cost attributes are largely not
statistically significant, these differences in marginal WTPs are because
of differences in sensitivities to the cost attribute in the choice
experiment.

Journal of Behavioral and Experimental Economics 91 (2021) 101682

Table 5
Marginal willingness-to-pay for various attributes from MXL model (Euros)

Categories of subjective well-being

Very Somewhat Neither happy nor ~ Not
happy happy unhappy happy
Medium 22.78%** 13.36%** 13.00%** 10.23%**
biodiversity
High 31.03%** 18.21%%* 17.72%%* 13.94%**
biodiversity
Medium 16.15%** 9.47*** 9.22%** 7.25%
nursery
High nursery 24,94+
Area (m2) 6.84%**

Significant at 1% level

5. Discussion and conclusions

There are a number of implications of these results for stated pref-
erences surveys and choice experiments in particular. The increasing
adoption of internet panels for stated preference surveys provides flex-
ibility to the respondents in terms of when they complete the ques-
tionnaire but the analysist may not have information relating to the
circumstances surrounding the moment the respondents provide their
answers. According to Johnston et al. (2016), one of the main concerns
with internet surveys is the extent to which respondents ‘take care’ when
answering the questionnaire. The authors point out that such surveys
also generally do not reveal extreme emotions and feelings at the time of
completion of the surveys. Furthermore, the integration of SWB into
stated preference valuation frameworks, provides the analysist with a
greater understanding of how wellbeing might impact the choices made.
Our results indicate that differences in SWB do not cause increased
uncertainty in the stated choice experiments. Rather, the different SWB
categories result in differences in the preferences for attributes. For
instance, the ‘not happy’ respondents are more sensitive to the cost of
kelp forest restorations in Norway compared to their ‘very happy’
counterparts.

These results are in line with some of the results in the existing
literature on the estimations of WTP among different states of SWB. For
instance, some of the existing studies (e.g. Fujiwara and Dolan, 2012)
find that WTP values differ across stated preference and SWB valuation
methods and this difference can be explained by the fact that differences
in SWB impact on preferences and may lead to increased preference
heterogeneity. The differences in preferences between SWB categories
and the differences in unobserved preference heterogeneity within the
SWB categories is likely to account for the differences in WTP values. In
addition, some of the results in our study support the findings of Hanley
et al. (2017) and Boyce et al. (2019) regarding the effects of emotions
and personality on choices in the choice experiment. Also, the in-
teractions between SWB with standard deviations are significant and
this means that SWB may induce increased levels of unobserved pref-
erence heterogeneity for non-market goods and services.

The results of the present study have implications for various ways
through which SWB and stated preferences have been integrated in the
existing literature. First, given that SWB does not appear to cause
increased uncertainty in stated choices, studies comparing SWB valua-
tion and stated preferences need not be overly concerned about the
possibility of differences in the level of randomness of the choices.
However, in making these comparisons one should be aware that since
different SWB categories may correspond with different marginal WTPs.
The direct implication of this finding is that the similarities in pop-
ulations as well as in sampling and representation of SWB categories
need to be accounted for to secure reliable conclusions.

For both ‘anchoring vignettes’ and hybrid SWB-CV modelling, one is
also required to control for the differences in marginal WTPs. The hybrid
SWB-CV procedure involves asking respondents about the monetary
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compensation required for forgoing improved environmental scenarios
adopted in stated preferences, for instance, in foregoing visits to cultural
heritage institutions for one year caused by a hypothetical closure. The
results from the present study suggest that the different SWB categories
could be associated with differences in marginal WTPs. The implication
of this for hybrid SWB-CV is that these differences should be controlled
for in the modelling of the hybrid SWB-CV response. This also applies to
‘anchoring vignettes’ since changes in SWB as a result of policy changes
will be associated with differences in marginal WTPs and their hetero-
geneities and these must explicitly be modelled in order to minimize the
effects of these differences in welfare analyses. Studies which integrate
subjective well-being valuation frameworks with preference-based
valuation methods may have to consider the differences in the WTP
values. In our work we have assessed SWB in stated preferences within
one country. How general these results are across nations and cultures
remains to be seen. Studies in various regions could be useful to test the
effects of SWB on stated preferences. With the increasing emphasis on
SWB as an index for measuring human progress coupled with the ten-
dency of self-reported well-being measures to differ among cultures, an
important area of future research will be to investigate the effects of
SWB on stated preferences across different cultures.
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