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ABSTRACT

Relational values emphasize the desirable characteristics of nature-society relationships.
Unlike instrumental values, relational values have not yet been subjected to monetary
quantification, although they may be relevant to environmental policymaking or climate
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explores the quantification of relational values within a contingent valuation scenario both in
monetary (one-time donation) and non-monetary terms (Likert-scale, ranking) as well as using KEYWORDS
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a measure that elicits the desired allocation of government budget for adaptation. We
conduct two surveys within the context of adaptation projects, aiming to protect the tradi-
tional lifestyles of atoll islanders on the Solomon Islands and coastal communities in
Bangladesh. In these surveys, we employ two valuation scenarios — one with explicit mention
of relational value losses, and one without. Information on relational losses led to no
increases in monetary or non-monetary valuation but to a slightly higher allocation of
government budget in Bangladesh. We further assess and discuss the validity of our mea-
sures, also accounting for respondents’ financial situation. Our findings suggest that empha-
sizing relational losses could significantly increase disaster management funding in
Bangladesh, with a potential 55% budget increase based on our treatment effect. We further
discuss the difficulties in quantifying relational values in a context with limited ability to pay
and the importance of considering deliberative approaches for ensuring that all dimensions
of human-nature relationships are adequately considered in adaptation policy decision-
making.

KEY POLICY HIGHLIGHTS

e Using different methods, we highlight that monetary quantification, solely through indivi-
dual willingness to pay, may not sufficiently capture complex relational values.

® We use a monetary measure eliciting individuals’ preferences for government budget
allocation to environmental and climate change disaster management.

e Economic valuation based on budget allocation preferences yields higher values than 30
traditional willingness to pay methods and correlates stronger with people’s stated rela-
tional values.

1. Introduction
pluralistic and holistic perspective by capturing the

The concept of relational values - defined as
a reflection of preferences, principles, and virtues
about the human-nature relationship (Chan et al.
2016) - has garnered considerable attention in envir-
onmental sciences after a prolonged period of neglect
in scientific discourse (Chan et al. 2018). Relational
values encompass the various ways in which people
relate to nature, other individuals, and the human
collective, as well as the benefits derived from these
relations. In doing so, they provide a pluralistic value
concept that goes beyond the established dichotomy
between instrumental and intrinsic values associated
with nature. The concept serves as a gateway for
researching environmental values from a more

non-monetary significance that communities attri-
bute to ecosystems, moving beyond a mere represen-
tation of ecosystems as goods and services. Thus,
defining relational values as eudaimonic (i.e. values
that contribute to a good life based on morals and
virtues) and, consequently, non-substitutable (Chan
et al. 2018), positions the concept as pivotal for plur-
alistic valuation, arguing against relying solely on
monetary valuations. By shifting the fundamental
premise in nature valuation from individual prefer-
ences to what ecosystems mean to people, the rela-
tional values concept departs from previously
established paradigms (Tadaki et al. 2017). This
aligns with previous contributions that highlight
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how the dominant dichotomy between instrumental
and intrinsic values of nature overlooks the ways
people assign value to human-nature relationships,
thereby neglecting important ethical considerations
(Jax et al. 2013). The conceptual proximity to older
concepts, such as the social values of nature (as dis-
cussed in Kenter et al. 2015), has positioned relational
values as a type of nature value that cannot be mean-
ingfully captured in monetary metrics (Stalhammar
and Thorén 2019). Thus, the methodological discus-
sion around the measurement of relational values has
been dominated by calls for more qualitative
approaches characterized by in-depth deliberations
about how and why ecosystems matter to people
(Klain et al. 2017; Tadaki et al. 2017), thereby making
previously implicit values of nature explicit (Kenter
et al. 2016).

Still, real-world environmental policy processes fre-
quently rely on monetary quantification of environmen-
tal values (Spash and Aslaksen 2015) even where this may
be culturally or otherwise inappropriate. Naturally, any
quantification, and especially monetization of relational
values might open the door to further commodification
processes of nature (Smessaert et al. 2020). Monetizing
relational values bears the danger of reducing complex
socio-cultural, spiritual, and emotional relationships with
nature to a single monetary figure, thereby risking that
economic efficiency is prioritized over more holistic and
context-sensitive environmental solutions (Tadaki et al.
2017). In fact, economic valuation has been argued to
favor nature value types that are easily quantifiable in
monetary terms, thereby potentially marginalizing tradi-
tional and/or indigenous value systems that put a larger
emphasis on relational values. By resonating the notion
that human-nature relationships have a higher impor-
tance if they can be associated with an economic benefit,
this can lead to policies that overlook or undervalue the
contributions and rights of these communities (Manero
et al. 2022). From a behavioral perspective, nature com-
modification processes can have negative repercussions
on social justice and networks within communities, as
well as their intrinsic motivation to conserve nature
(Rode et al. 2015). However, market-based approaches,
if aligned with environmental ethics and distributive
justice, can stimulate restoration efforts and promote
green entrepreneurship (Ott and Reinmuth 2021).

Carefully designed monetization measures aimed at
capturing all possible monetary values of ecosystems can
serve potentially beneficial purposes, offsetting the poten-
tial downsides to commodification mentioned above:
They can provide a somewhat comparable metric, allow-
ing for better evaluation and prioritization of conserva-
tion policy interventions. Monetizing relational values
can increase their visibility and prioritization in policy-
making arenas, especially when decision-makers might
find monetary estimates more accessible than complex

qualitative accounts (Manero et al. 2022). Similarly, inter-
views with policymakers revealed that the use of cost-
benefit analysis is seen as useful for raising awareness of
environmental goods and increasing transparency of the
policy-making process. It stimulates a systematic discus-
sion without overemphasizing monetary estimates
(Dehnhardt et al. 2022). Thus, including relational values
in the valuation process could serve as agenda-setting —
especially if the current decision-making is predomi-
nantly using monetary metrics. The claim that this will
lead to commodification, has to date and to our best
knowledge, not been proven true, although it dominates
conservation narratives (Maechler and Boisvert 2024). If
concerns related to commodification and dilution of the
concept turn out to be negligible, monetization can
increase their visibility, leading to policy decisions that
better align with the values of local populations. While
changing the focus and narratives used by policymakers
is desirable and beneficial in the long run, careful mon-
etization constitutes a pragmatic ethical approach given
current realities.

Acknowledging both theoretical perspectives, we
consider it worthwhile to investigate whether rela-
tional values can be estimated on a monetary scale
in the first place and if so, identify the methodologi-
cal pitfalls to avoid. If relational values are indeed
measurable, meaning that an economic framework
would be able to reflect these values, the notion of
their non-substitutability would be called into ques-
tion. In fact, the possibility of measuring relational
values and incorporating them into policy decisions
would suggest that their monetary measurement
could be a meaningful endeavor. Conversely, if rela-
tional values are not measurable, the concept of their
non-substitutability remains intact. This perspective
support the arguments put forth by
Stilhammar and Thorén (2019), emphasizing that
relational values cannot be reflected in monetary
terms. Furthermore, difficulties in empirically mea-
suring or monetizing these values would alleviate
concerns (and opportunities) about the commodifi-
cation of nature, as such a finding would underscore
the unique and irreplaceable nature of relational
values.

Naturally, the first question is how to approach
such an investigation from a methodological stand-
point. While the full magnitude and meaning of non-
instrumental nature value types, such as intrinsic or
relational values, cannot be captured by stated pre-
ference techniques, they can still be proxied. Such
proxies, while not providing value estimates on
a directly comparable scale, can still help investigate
whether preferences for non-instrumental values are
present (IPBES 2022). Such investigations can be

would

especially useful if one follows the argument that



diverse values of nature should be accounted for in
public policy decision-making, such as in mitigating
climate change-induced damages (Rogers et al. 2019;
Tschakert et al. 2019). Thus, in this paper, we criti-
cally examine the concept of relational values from an
empirical perspective and explore whether and how
relational values can potentially be captured within
a monetary framework. More specifically, we measure
the traditional willingness to pay (WTP) estimate in
the form of a one-time donation to an adaptation
fund and introduce an additional monetary measure
that asks respondents to allocate the government
budget to specific causes. We discuss some of the
advantages this measure has in our setting compared
to a standard WTP.

While relational values have been quantified for
validating research hypotheses and identifying key
relational value categories across cultural contexts
(Schulz and Martin-Ortega 2018) its monetary quan-
tification has, to our knowledge, not been tested
although the typical workhorse for valuing non-use
values, the contingent valuation method (CVM) can
potentially be extended to a range of values like
stewardship and bequest (Carson and
Hanemann 2005). In contingent valuation surveys,
the specific aspects of nature in question and poten-
tial benefits like recreation or ecosystem service are
described in detail to help respondents make
informed decisions about their WTP for its preserva-
tion or enhancement. Thus, such a scenario can also
be extended to include the emotional, cultural, and
spiritual connections people have to nature.

We study the quantification of relational values in two
specific settings (Solomon Islands and Bangladesh) of an
adaptation project aimed at increasing the resilience of
coastal communities, thereby protecting livelihoods and
traditional lifestyles that are continuously threatened by
the effects of sea-level rise. To investigate in how far
relational values can be captured in the CVM scenario,
we designed two scenarios in each country: One baseline
scenario and one in which we additionally highlight on
various occasions the potential relational value losses in
case the atolls or coastal areas, and with them the com-
plex human-nature relations they support, become
uninhabitable. In line with the recent meta-study by
Pratson et al. (2023), surveying 72 academic papers in
the last 5 years, we included the most common relational
value dimensions, such as identity, social cohesion, liveli-
hood, and connection to place.' Comparing scenarios
with and without explicit mention of these human-
nature relations allows us to test whether highlighting
relational values translates into a higher stated WTP for
the adaptation project. Such an increase in WTP could be
explained by an increase in non-use values originating
from altruistic motives, or from the satisfaction of know-
ing that the donation could potentially ensure the future

values
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existence of the coastal ecosystems — value types the
CVM is able to capture. Following the definition of
relational values stated at the very beginning of this
paper, average WTP increases in response to the treat-
ment could also be understood as individual preferences
about the human-nature relations that can be protected
by the adaptation project, and therefore as a proxy
expression of relational values. Within a specific subsam-
ple of respondents who indicated having direct relational
ties to the atoll islands, we argue that our treatment could
even induce a direct activation of relational values. The
prevalence of treatment effects in CVM would suggest
that measuring relational values in terms of monetary
proxies might be possible — at least to some degree. If,
however, the average WTP between the two scenarios
remains similar, it would suggest that the CVM struggles
to capture these values adequately.

Our study distinguishes itself from the current lit-
erature on relational values by specifically aiming to
inform adaptation policies on atoll islands. In these
regions, both residents and policymakers face the diffi-
cult trade-off between remaining in their current loca-
tions and relocating to resettlement villages. Prevailing
narratives in this context primarily emphasize the cost-
effectiveness of adaptation measures, economic damage
assessments, and the investment needed for adaptation
infrastructure, often leading to resistance from affected
populations (Brink et al. 2023). Protecting a relatively
small population exposed to potentially high damages
on atoll islands is costly. Although policymakers might
be aware of the cultural and spiritual values attached to
the land by residents, they still must make difficult
decisions on prioritizing adaptation efforts. Some com-
munities may possess significantly stronger relational
values, making it essential to explicitly highlight these
values. This could support efforts to allow people to stay
on their land for as long as possible. We believe that
making relational values more visible by evaluating
them within a monetary framework can be
a promising strategy to support at-risk local
communities.

By increasing the resilience of coastal commu-
nities, the manifold types of relational values asso-
ciated with the specific lifestyle in their
socioecological system can be maintained and pre-
served for future generations. The Solomon Islands
provide a unique environment to investigate the role
of relational values in a context where climate change
poses a threat to local livelihoods and atoll ecosys-
tems (Storlazzi et al. 2018; Seneviratne et al. 2021).
While the country consists of six major and over 900
smaller islands, the educational opportunities and
economic activity in the capital Honiara attract peo-
ple from the surrounding islands, including the two
major atoll formations Ontong Java and Reef Islands
(Birk and Rasmussen 2014). As of now, much of the
migration to Honiara is induced by reasons other
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than immediate climate risk, however, smaller low-
lying atolls are threatened to become uninhabitable in
the future due to a rising sea level (Storlazzi et al.
2018), thereby steadily increasing the necessity of
migration as an adaptive response (Black et al. 2011;
Birk and Rasmussen 2014; Adger et al. 2020). Sea-
level rise hazards in combination with extended per-
iods of drought have severe consequences on water
availability and sanitation in the Solomon Islands
(Seneviratne et al. 2021). In this context, one specific
threat to the fragile socio-ecological atoll system is
saltwater intrusion into the freshwater lens, poten-
tially making atolls uninhabitable long before inun-
dation by sea-level rise (Terry and Fong May Chui
2012), as atoll inhabitants livelihoods depend on it.
From a perspective of ecosystem conservation, pro-
tecting atoll freshwater aquifers from saltwater intru-
sion is key to maintaining their unique biodiversity -
especially sea birds inherent in atoll ecosystems
(Wetzel et al. 2012; Courchamp et al. 2014;
Reynolds et al. 2015). Likewise, Bangladesh is excep-
tionally susceptible to extreme climate events due to
its flat topography, low-lying coastal plain featuring
230 rivers and river branches, high population den-
sity, and challenging socioeconomic conditions in
various regions. Throughout the country, sea-level
rise is projected to intensify coastal flooding during
storm surges (Bhuiyan and Dutta 2012), tsunamis (Li
et al. 2018), and accelerate coastal erosion and salini-
zation (Nicholls and Cazenave 2010; Smajgl et al.
2015).

Coastal ecosystems often host diverse and specialized
species, some of which are found nowhere else. The
cultural practices and traditional knowledge of coastal
inhabitants play a role in conserving and coexisting
with these species - which local communities have
done successfully for a long time. Strengthening the
resilience of these communities ensures their indigen-
ous conservation practices and stewardship efforts over
natural lands can be maintained. Moreover, displace-
ment from coastal areas due to environmental changes
can lead to increased pressures on nearby ecosystems, as
people may migrate to other areas with different
resource bases and require different types of context-
specific knowledge. Such migration can result in habitat
degradation and overexploitation of resources in the
environment, negatively affecting the local population
who rely on these resources. Thus, protecting the eco-
logical systems prevalent in coastal areas serves both
sides of the human-nature relationship.

2. Methods
2.1. Sampling

We conducted surveys in the capitals of the Solomon
Islands (Honiara) and Bangladesh (Dhaka). A total of

806 people in Honiaria and 302 in Dhaka were
selected by convenience sampling to participate in
our surveys between February and July 2022. To
capture a wide range of relational values to the loca-
tions described in the scenario, we aimed to receive
a sample containing people who have migrated from
places threatened by climate change consequences to
the respective capital as well as inhabitants who have
not. In Honiara, we surveyed people from an infor-
mal settlement where people from the Polynesian
atoll Ontong Java live or temporally stay (Lord
Howe Settlement, n = 210). Second, we surveyed peo-
ple from an informal settlement where mainly people
from Temotu province live, including migrants from
the Polynesian atoll formation Reef Island
(Henderson Settlement, n=194). Lastly, we con-
ducted surveys with people living in two formal living
areas (Mataniko, n =245 and Vura, n=157). Among
those, 60% are Melanesians who have been born on
Guadalcanal or migrated from other higher-lying
large volcanic islands such as Malaita and Choiseul.
In Dhaka, surveys were conducted in settlements with
high shares of migrant populations based on official
statistics: Banani 6%, Dhakshinkhan 4%, Mirpur 7%,
Pakuria 18%, Pallabi 8%, Uttara 53%, Uttarkhan 1%,
and 3% in other areas. Within our survey, the major-
ity of participants migrated to Dhaka (n =263, 87%)
while only a few have lived in Dhaka all their lives (n
=39, 13%).

2.2. Survey experimental design

As part of the survey, participants were provided with
a contingent valuation scenario. In the Solomon
Islands, this scenario contained information on the
threats to low-lying islands posed by global warming,
as well as the strategies being implemented to adapt
to these threats. The information was composed by
the use of scientific reports on the subject matter
(Terry and Fong May Chui 2012; Storlazzi et al.
2018) and insights gained from previous data collec-
tion on the Solomon Islands (Steimanis and Vollan
2022).> In Bangladesh, the content of the scenario
was adjusted to the local context. Instead of atoll
communities being at risk, we showed how commu-
nities in low-elevation areas are threatened by rising
sea levels and river floods causing soil erosion and
threatening freshwater security. Illustrations and
photos accompanied the information provided to
improve understandability. The full scenarios are
available in the Supplementary Section S2.

The contingent valuation scenario was structured
in the same way in both studies. First, the impacts of
sea-level rise on the local communities in both con-
texts were highlighted. Second, participants were
confronted with actual adaptation initiatives that
have been taken or are currently implemented by



the government in cooperation with international
organizations in both countries. Lastly, the hypothe-
tical scenario closed with the question of whether
and, if so, how much the respondent would
hypothetically be willing to pay in the form of
a one-time donation to the presented adaptation
initiative.

2.2.1. Solomon Islands

We use the ‘Solomon Islands Water Sector
Adaptation Project’ (SIWSAP), which supported
communities in freshwater conservation as the adap-
tation program in our contingent valuation scenario.
The project was mainly concerned with the construc-
tion of community water tanks, installing and
upgrading water reservoirs in residential areas, and
protective infrastructure. Apart from infrastructure
investments, the project also developed climate
change adaptation strategies with the local commu-
nities, while developing legislation for water resource
management. The costs of the entire initiative
(roughly USD 8 million) and the benefits (12,000
people benefitted directly) of the project that con-
cluded in 2019 were highlighted. Last, participants
were presented with a hypothetical scenario in
which the government intended to set up the so-
called ‘Atoll Islands Protection Fund’, thereby conti-
nuing its efforts to increase the resilience of people
living on atolls affected by sea-level rise. To provide
context for the upcoming valuation questions,
respondents were then informed that to support all
inhabitants of the still inhabited atoll islands (about
8,000 people) a budget of approximately USD
5 million would be necessary which could be reached
if each Solomon Islander would contribute SBD 60
(about USD 7.5).°

2.2.2. Bangladesh

We use the ‘Adaptation Initiative for Climate
Vulnerable Offshore Small Islands and Riverine
Charland in Bangladesh’ (AICVOSIRC), an initiative
supporting communities in freshwater conservation,
as the centerpiece of our contingent valuation scenar-
ios. The activities of the AICVOSIRC project were
highly comparable to those of the SISWAP project in
the Solomon Islands. The costs of the entire project
(roughly USD 9.2 million) and the benefits (350,000
people benefitted directly) were highlighted. After the
provision of the information, participants were pre-
sented with a hypothetical scenario in which the
government intended to set up a follow-up program
to AICVOSIRC to continue its efforts to increase the
resilience of vulnerable communities living in low-
elevation areas. On average 5 million people are
affected annually due to natural disasters. In line
with the costs of AICVOSIRC, supporting the
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vulnerable could be realized if every person in
Dhaka would contribute BDT 500 (about USD 5.8).

2.2.3. Treatment

All participants received the same information in
which the consequences of climate change for local
communities and individuals were described in
a rather formal manner. We randomly varied for
half of the participants whether additional informa-
tion was shown about human-nature relations and
how they are threatened due to the continuous salt-
water intrusion (treatment group) — e.g. relating to
individual and cultural identities, social cohesion, or
stewardship over the natural lands. This information
was specifically highlighted in the form of additional
text snippets and pictures. The other half of the
participants only received the basic information (con-
trol group). One exemplary paragraph from the
information provision in the Solomon Islands reads:

As you might know, there is scientific consensus that
global warming causes an increase in global sea
levels. This was again confirmed in the latest IPCC
report of 2021. The low-lying coral atoll islands of
the Solomon Islands in the Reef Islands, Ontong Java
and Sikaina, are under threat by rising sea-levels, as
are many other atoll islands around the Pacific.
Many people around this area indicated to us that
the atoll islands of the Solomon Islands are important
to who they are as a person.

While all participants were confronted with the first
sentences, the latter (italics) highlighting the threat to
one relational value category (here atoll identity) was
only provided to the treatment group. This was done
at six distinct points within the contingent valuation
scenario and was intended to cause increased aware-
ness and reflection on the issue among participants
assigned to the treatment group. The induced varia-
tion allows us to examine the causal relation between
highlighting threatened relational values and the indi-
vidual willingness to contribute to their protection.

2.3. Outcome variables

To estimate treatment effects, we rely on four out-
come measures that were directly elicited after
respondents were confronted with one of the two
contingent First,
a monetary measure in the form of a WTP for pro-
tection efforts. Secondly and thirdly, we have two
non-monetary measures of relational values, one in
the form of a Likert-based index (Klain et al. 2017)
and the other being a ranking survey item. Lastly, we
elicited participants’ opinions about whether the
Solomon or Bangladeshi Governments, respectively,
should spend more on environmental and climate
change disaster management. This last measure cir-
cumvents potential problems related to the ability to

valuation scenarios. we have
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pay among respondents, while still presenting people
with a trade-oft of monetary nature, and also provid-
ing direct input for the policy process.

2.3.1. Monetary measure: willingness to pay for
the protection of atoll islands

Our main outcome variable is the WTP for the
adaptation initiatives presented in the contingent
valuation scenarios. After reading through the infor-
mation section of the valuation scenario, either con-
trol or treatment, participants were asked how much
they would be willing to contribute to the project.
The payment vehicle was framed in the form of
a one-time donation payment to be selected from
a payment card. We prefer the payment card over
alternative types of WTP elicitation questions as they
provide respondents with a context regarding the
range of reasonable WTP bids.* The payment card
shown to the participant listed 20 selectable values
ranging between SBD 0 and 200 in the Solomon
Islands and between BDT 0 to 800 in Bangladesh
(see Figure 1). Respondents had the additional
option to state a WTP above the highest amount
on the payment card. To facilitate the decision, reg-
ular consumption goods for both countries were
provided as examples in payment equivalents. To
make the WTP amounts comparable between both
studies, we transform the values in the local currency
to purchasing power parity adjusted dollars ($ PPP)
using conversion factors from the World Bank.

a Solomon Islands

One-time payment today

2.3.2. Non-monetary measures: likert-scale and
ranking

After the information provision and the elicitation
of the WTP, participants were asked for their
agreement to statements relating to relational
dimensions of valuing nature. In the first step,
participants had to rate their agreement to four
statements previously used to characterize their
underlying relational values (Klain et al. 2017).°
To reduce the dimensionality of relational values,
the average across the four items was taken. The
resulting Cronbach’s alpha of 0.73 indicates an
acceptable level of internal consistency, supporting
the appropriateness of this approach for our ana-
lysis. The average across the four relational value
items is referred to as relational values index
throughout the rest of the paper.

In a second step, we elicited the relative impor-
tance of different value dimensions for protecting the
environment using a ranking task of four different
statements  characterizing  underlying  values.
Participants were asked to rank the following reasons
to protect the environment from most to least impor-
tant: “Because . ..

(1) ... it provides us people with clean air and
water (instrumental)

(2) ... of itself, regardless of its potential use to us
people (non-use)

(3) ... it is strongly connected with our people’s
culture (relational: cultural ties),

b Bangladesh

One-time payment today

0 0
5 20
10 40
15 60 1kg Rice
20 80
p 100
;z R 120 1kg Lentil (Daal)
140
22 160
- 180
45 200 1 Liter Mustard oil
50 Instant coffee 250
60 300 400g Powder Milk
70 350
80 400 1kg Rui Fish
90 450
100 500 400g Butter oil
125 600 . .
b, 10-20 kg bag of rice 200 1kg Barbel(Shing) Fish
200 800

more than the amounts on the card

more than the amounts on the card

Figure 1. The figure shows how payments cards that were used in both studies to elicit the WTP.



(4) ... I feel responsible for it and put active effort
into its conservation (relational: stewardship)”.

2.3.3. Intermediate case: government budget
spending

Lastly, we apply a measure that could potentially
circumvent the two main shortcomings of the mone-
tary WTP and non-monetary measures of relational
values. First, the individual WTP measure, although
hypothetical, should be limited by individual budget
constraints. Thus, while the treatment might increase
the salience of human-nature relations, one might not
be able to contribute more to the project described in
the contingent valuation scenario. In addition, parti-
cipants might think it is not their responsibility but
rather something that should be dealt with by the
government.” The non-monetary measures of rela-
tional values do not address these issues, but they
lack concrete guidance for policymakers that are
used to monetary cost-benefit analysis or budget
allocation beyond showing that relational values are
important to people. In addition, as highlighted in the
previous section, many participants score the highest
possible value on the index, where the index fails to
measure more nuanced variation, at least in our
sample.

Therefore, we developed a survey measure that elicits
participants’ opinions on whether the national govern-
ment should spend more resources on adaptation. This
measure is similar in nature to alternative elicitation
tools for biodiversity preferences, where respondents
are asked to state their support for different fields of
public policy tasks based on the governmental budget
allocation (Meinard et al. 2017), or resulting tax pay-
ments (Schlapfer 2016). In our case, research assistants
showed participants a pie chart and explained how the
development budget was spent and how much was

a Solomon Islands (2018)

Public Order &
Safety, 2.6%

Economic, 8.8%

Infrastructure,

Public Service 13.3%

including Provincial
Government, 30.2%

Environment &

Disaster, 1.0%
Health, 4.1%

Defence Services, Public
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currently allocated to the management of environmen-
tal, disaster, and climate change management, see
Figure 2. In the Solomon Islands, 1% of the overall
development budget (about USD 5 million) was allo-
cated to the management of environmental, disaster,
and climate change management. In Bangladesh, 1.7%
were spent on such activities (about USD 906 million).
Before participants were asked whether this budget
should be increased, it was explained that such an
increase would cause a trade-off, i.e. there would be
less money available for other causes such as education
or infrastructure investment. Participants were not able
to specify, however, from which budget category poten-
tially desired increases for environmental and climate
change management spending should be sourced.

2.3.4. Solomon Islands: attachment to atoll
communities and life depicted in the valuation
scenario

In the Solomon Islands, we conducted surveys in
settlements where atoll inhabitants and atoll migrants
from Ontong Java and Reef Island live, as well as in
areas predominantly inhabited by people born in
Honiara. This differentiation within our study sample
brings about an additional interesting layer of hetero-
geneity with respect to the relational ties to atoll
islands, which in turn affects the relational values
associated with these places. In Honiara, people who
have relocated from the two atoll formations tend to
live together in informal settlements separated from
other communities (Christensen and Gough 2012;
Birk and Rasmussen 2014). People living in one of
the atoll settlements — either being born and raised
there or having moved there - still have strong emo-
tional and relational ties to their atoll (Christensen
and Gough 2012; McMichael et al. 2021). They

b Bangladesh (2021-22)

5,3% 1,7%

Agriculture Disaster Management

5,5%
Health
18,8%
Public Services
11,1%

Order and Safety

12,0%
Transport and
Communication

11,5%
Interest

Figure 2. The figure shows how the budget spending was illustrated for respondents before deciding on whether the spending
on environmental and climate change disaster management should be increased.
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frequently visit the atoll, for example on national
holidays, and host friends and relatives from the
atoll for extended periods when they come to
Honiara. On the other hand, such connections are
weaker or entirely absent among residents who were
born in Honiara or moved there from one of the
other large high-lying volcanic islands.

Having first-hand experiences of groundwater salini-
zation or extended droughts makes it easier for people
with closer atoll ties to reflect on the information pro-
vided in the contingent valuation scenario. Therefore, we
elicited participants’ ties to atoll islands to be able to
identify heterogeneous treatment effects. We asked par-
ticipants whether they had been living in Honiara all their
lives or moved there from somewhere else and, if so,
which place they considered home. Based on this infor-
mation, we classified participants into two categories. The
first category is composed of participants who were either
born in Honiara or migrated from one of the other
higher-lying volcanic islands with no direct relation to
one of the atolls (72%, n =579). The other participants
(28%, n =227) have some direct connection to an atoll
island. They either migrated from an atoll island, have
family there, or are currently visiting family in Honiara
but still live on an atoll island.

We test the validity of this categorization as
a measure of ties to an atoll against further variables
relating to participants’ ties to an atoll as a place of

Table 1. Summary statistics and balance table.

origin. First, we elicited the language respondents use
in their day-to-day lives, as well as their ethnicity.
Second, participants were asked whether they per-
ceived it as wrong that migrants adopt the Honiara
lifestyle and thereby displace norms associated with
life on the islands of origin such as the spoken lan-
guage, copying lifestyles, or not visiting the island of
origin. Last, participants were asked what lifestyle
they preferred: having a secure job and earning
money in Honiara or living the island life involving
fishing and gardening. Having an atoll connection is
positively correlated with being Polynesian, using
one’s mother tongue on a daily basis, or believing
that people who move to Honiara forget their tradi-
tional language. Jointly, these items predict 71% of
the variation in the categorization, highlighting the
internal validity of our categorization of respondents
(see Supplementary Table S1).

2.4. Data

Table 1 provides summary statistics and balance
across treatments in terms of socio-demographics
in both studies. We elicited socioeconomic informa-
tion from participants such as age, education, mar-
ital status, and income as important control
variables. In the Solomon Islands, respondents were
on average 35years old, 38% of them were female,
the majority completed some form of secondary

Control Treatment (1)-3)

(M ) @3) 4) 5) (6)
Variable Mean SD Mean SD Diff SE
1. Solomon Islands
Atoll Tie (=1) 0.29 0.45 0.28 0.45 —0.01 0.03
Female (=1) 0.38 0.49 0.38 0.49 0.01 0.03
Age 3547 1211 35.79 11.24 0.32 0.83
Single 0.36 0.48 0.35 0.48 —-0.01 0.03
Highest education completed
Low: No schooling/primary 0.12 0.33 0.10 0.31 -0.02 0.02
Medium: Form 3 or Form 5 0.46 0.50 0.45 0.50 —0.00 0.04
High: Form 6 or Form 7 0.42 0.49 0.44 0.50 0.02 0.04
Household members 6.41 3.11 6.75 3.03 0.35 0.22
Household income (in SBD) 2802.44 2273.33 3011.72 2268.42 209.27 160.47
Wealth (PCA) —0.11 2.19 0.12 2.29 0.23 0.16
Observations 434 372 806
2. Bangladesh
Female (=1) 0.62 0.49 0.66 0.48 0.03 0.06
Age 41.49 15.40 38.66 13.19 —2.83* 1.65
Single 0.03 0.17 0.07 0.25 0.04 0.03
Education (in years) 3.37 418 3.62 434 0.25 0.50
Household members 5.20 2.12 4.62 1.85 —0.58** 0.23
Household Income (in BDT)
Less than 1,000 0.04 0.19 0.08 0.28 0.05 0.03
1,000 — 3000 0.02 0.15 0.01 0.11 —0.01 0.01
3,000 - 5,000 0.1 0.31 0.13 0.34 0.02 0.04
5,000 10,000 0.32 0.47 0.31 0.47 —0.00 0.05
10,000 15,000 0.24 0.43 0.24 0.43 —0.00 0.05
15,000 20,000 0.17 0.38 0.11 0.32 —0.06 0.04
More than 20,000 0.1 0.31 0.1 0.32 0.01 0.04
Wealth (PCA) 0.02 1.27 —-0.01 1.52 —0.03 0.16
Observations 133 169 302

T-tests are used to identify mean differences of single items between treatment and control. For the joint F-test of orthogonality, we used a linear
regression with the dependent variable being whether the participant was assigned to treatment (= 1), or control (= 0) explained by the listed

explanatory variables for each sample.



education, and had a median household income of
SBD 2,700 a month (mean SBD 2,899). In
Bangladesh, respondents were on average 40 years
old, 64% of them were female, with 3.5years of
education and household incomes between BDT
5,000 to BDT 10,000. We use joint tests for ortho-
gonality whether randomization was successful in
balancing explanatory variables between the treat-
ment and control groups. The test suggests that the
random treatment assignment worked to balance out
differences in explanatory variable Solomon Islands
(Fo, 796)=0.76, p=0.76), with some slight imbal-
ances remaining in Bangladesh (F(, 285 =1.68,
p =0.07).

2.5. Statistical analysis

We preregistered the design of both studies, the
hypotheses to be tested, outcome measures, as well
as details on our intended analytical procedure
(Solomon Islands (click.), Bangladesh (click)).
Following our pre-registration, we use ordinary least
square (OLS) regression to estimate treatment effects:

Yizﬁo+ﬁl*Ti+Bz*Xi+£i (1)

The dependent variable Y; captures the value of our
outcome variable of interest of respondent i: (i)
amount contributed to the adaptation project, (ii)
relational values Likert index, (iii) relational values
rank, and (iv) budget spending. B; is our estimate of
interest capturing the average effect of having been
exposed to the information about relational values in
the contingent valuation scenario. The vector X;
includes individual characteristics: age, gender, edu-
cation, marital status, wealth (PCA) and household
income. We use robust standard errors.

In the Solomon Islands study, we test for pre-
registered heterogeneous treatment effects on all four
outcomes by interacting the atoll ties dummy (C;) with
the treatment dummy (T;). For Bangladesh, we cannot
test for these heterogeneous treatment effects, as we have
no information on respondents’ ties to the place where
the adaptation project is implemented. Including the
interaction term allows us to test how sensitive the dif-
ferent outcome measures are to the information on rela-
tional values across participants that differ in their ties to
atoll communities. Participants who have a closer con-
nection to atoll islands and thus knowledge about poten-
tial losses of relational values might react differently to the
treatment than participants who have no such personal
connection and experiences. For those with close ties, the
treatment might not be able to make relational losses
more salient and thus cannot influence related behaviors
and attitudes, i.e. our different outcome measures
(Benjamin et al. 2016). Thus, we expect that only those
respondents with no atoll connection might react to the
treatment, as it offers new insights into additional
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relational losses for them. We estimate the following
model including the interaction effect of interest (35):

YVi=Bo+ B+ Ti+ By % G+ B3 + (T; + C;) + B4
*X;+¢g (2)

3. Results
3.1. Descriptive findings

The WTP varied across participants with 86% of partici-
pants in both studies being willing to contribute a positive
amount to the hypothetical fund presented in the sce-
nario (Figure 3, panel A). On average, participants in the
Solomon Islands reported that they would contribute
$9.9 PPP dollars (median=7.4). In Bangladesh, the
amount was significantly lower with $4.4 PPP (median
=1.9) than in the Solomon Islands (difference =5.51,
t1106 = 9.53, p <0.01). Only 19 participants (1.7%, 11 in
Solomon Islands and 8 in Bangladesh) stated a WTP
amount of more than what was shown on the payment
cards with no significant differences between Solomon
Islands and Bangladesh (Proportion Test p=0.14,z=
-1.46). Since these outliers would potentially bias the
estimation, we restrict the WTP values of outliers to the
highest amount that was shown on the respective pay-
ment cards in each study.

Using the Likert-scale index, we find that respondents
in both studies score high on relational values of nature
with a mean of 4.2 (SD=0.82, median=4.25) in
Solomon Islands and 3.97 (SD = 0.85, median = 4), see
Figure 3, panel B. Respondents in Solomon Islands score
higher than those in Bangladesh (difference = 0.26, ;06
=471, p<0.01).

Figure 3, panel C shows the distribution of the
average ranking of relational values (combined cul-
tural and stewardship). In both studies, relational
values are ranked in between the other value dimen-
sions (instrumental, intrinsic) with a median position
of 2.5. The combined relational values are considered
less important than instrumental reasons but more
important than intrinsic reasons to protect nature.

Lastly, the increase in budget spending distribution
is plotted in Figure 3, panel D. On average, participants
in the Solomon Islands reported they would approve
an increase in spending by about 10%-points (median
=9), while the amount was significantly lower with
6.1%-points in Bangladesh (difference=3.75 t;;06=
743 p<0.01). Only 20 participants (1.8%, 15 in
Solomon Islands and 5 in Bangladesh) stated an
increase higher than 30 pp with no significant differ-
ences between Solomon Islands and Bangladesh
(Proportion Test p = 0,82, z = 0.23). There is no overlap
of respondents being outliers in the WTP and budget
measure. Since these outliers would potentially bias our
regression estimation, we restrict the values of outliers
to 30 pp.
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Figure 3. Panel a shows the distribution of the winsorized WTP with the mean for Solomon Islands indicated by the dashed line
and for Bangladesh with the dotted line. Panel b shows the distribution and means (dashed line) of the Likert scale relational
values index. Panel ¢ shows the same for the average rank of relational values (combined cultural and stewardship rank). A
value of 1.5 indicates that cultural and stewardship were chosen as the two ‘most important’ reasons, while a value of 3.5
indicates cultural and stewardship reasons were chosen to be the wo ‘least important’ reason. Panel d shows the distribution of
the winsorized opinion by how much the spending on environmental and climate change disaster management should be
increased by the government in percentage points. The mean for Solomon Islands is indicated by the dashed line and for

Bangladesh with the dotted line.

3.2. Treatment effects

We start with estimating the average treatment effects
on (i) WTP, (ii) relational values measured via the
Likert index, (iii) average rank of relational values,
and (iv) the government spending for environmental,
disaster, and climate change management. The aver-
age treatment effects are plotted separately for the
Solomon Islands (blue) and Bangladesh samples
(purple), see Figure 4. We find that the relational
value information treatment did not significantly
affect the WTP in the Solomon Islands (£3=-0.23, p
=0.69, 951=-1.38, 0.93) nor Bangladesh ($=1.13, p
=0.12, 951=-0.31, 2.58). Similarly, we find no sig-
nificant differences and small point estimates for the
treatment on the relational values index and ranking
and the government budget allocation items (=-0.01,
p=0.99, 951=-1.08, 1.07). Only for the budget mea-
sure, we find a small increase of 0.9%-points in the
Bangladesh sample (8=0.89, p=0.09, 951=-0.13,
1.92). Overall, there is little evidence that the treat-
ment caused a higher appreciation of relational values
as measured by the four different outcomes.

In terms of the other explanatory variables, we find
that wealth is the most important determinant of all four
outcome measures. The statistically and economically

significant correlation between wealth and WTP suggests
that participants answered the WTP scenario adequately
despite it being hypothetical. For further details related to
the other outcome measures, see Supplementary Table S2
and Table S3.

As described in section 2.3, our sampling in the
Solomon Islands allows us to test for pre-registered
heterogeneous treatment responses depending on
respondents’ with atoll
which were highlighted in the valuation scenario.
To test for heterogeneous treatment responses, we
interact our treatment dummy with the atoll con-
nection dummy, see Figure 4. We indeed find
evidence that respondents with closer ties express
stronger relational values, indicating that these are
already very salient for them and difficult to
further manipulate. We find that those with
a connection have a significantly higher WTP by
SBD 34 (3=34.20, p=0.00, 95CI=20.42, 47.98)
and have stronger relational values by 0.35 SD
based on the Likert-index ($=0.35, p=0.00, 95
CI=0.16, 0.55) than those with no connection.
Interestingly, when ranking different reasons for
conserving nature, we find no significant difference
in reasons for doing so between those with

relational ties islands
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Figure 4. Blue bars represent models estimating the average treatment effect (ATE) for the Solomon Islands sample while
purple bars represent ATE for the Bangladesh sample. Panel a shows estimates from models with the WTP amounts for the
project as the dependent variable. Panel b shows estimates for the Likert-based relational values index in standard deviations.
For Panel c the dependent variable is the average rank of Culture and Stewardship for conservation. Here, a lower rank indicates
higher importance attributed to these two relational reasons. Lastly, panel d shows estimates for the government budget
spending for environmental and climate change management in percentage points. In all models, we control for age, gender,
education, marital status, wealth, and household income. We use robust standard errors: * p < 0.10, ** p < 0.05, *** p < 0.01.
Full model outputs including the socio-economic controls are reported in Supplementary Table S2 and Table S3.

a connection and those without one (£8=0.07,
p=0.36, 951=-0.08, 0.22). Those with an atoll
connection, however, state that the government
should allocate 2 pp more of their budget to envir-
onmental, disaster, and climate change manage-
ment than those with no connection (£3=2.00, p
=0.01, 95 CI=0.46, 3.53).

But do people with no atoll connection, where
there is room for making relational losses more sali-
ent, react differently to the losses of relational values
highlighted in the treatment scenario? In the inter-
acted models, the treatment dummy captures the
treatment effect of those with no atoll connection.
We do not find evidence that there were significant
effects on any of our four outcomes for respondents
with no atoll connection. For those with closer ties,
the treatment even seemed to have some negative
effects on their WTP (interaction $=-14.35, p =0.16,
951=-34.34, 5.65) - although not statistically
significant.

3.3. Correlation of WTP and budget allocation
with relational values

Next, we explore whether respondents who score higher
on the relational values index also have (i) a higher WTP
and (ii) want their Government to spend more of its
budget on climate change management. While the rela-
tional values index offers a direct measure of the absolute

importance of relational values for a person, the WTP
and budget allocation measures include trade-offs
between different uses of available individual or tax
money. For the individual WTP, relational values are
likely to explain only a small share of the variation in
WTP amounts due to both individual ability and per-
ceived responsibility to pay for the adaptation project
described in the valuation scenario. Contrarily, stated
increases in budget allocations for environmental, disas-
ter, and climate change management are less constrained
by individual abilities to pay.” Thus, we would expect
a stronger correlation between the relational values and
the budget allocation measure than for the WTP.

We find that respondents in the Solomon Islands who
score higher on the Likert-based relational values index
also have a higher WTP for the adaptation project in the
Solomon Islands (pairwise correlation p = 0.08, p = 0.03),
while this is not the case in Bangladesh (p=0.03, p=
0.59), see Figure 6, panel A. However, 38% (n =308) in
the Solomon Islands and 20% (n = 61) in Bangladesh are
constrained in their expression of the importance of
relational values on the index, i.e. full agreement with all
four rating items of relational values. In the Solomon
Islands, respondents who are constrained have a $1.7
PPP higher WTP than those with low (index 1-3) rela-
tional values (difference = 1.76, t395 = 1.87, p = 0.06) and
$1.3 PPP more than those with medium scores (differ-
ence = 1.28, t;15 = 1.81, p = 0.07). There is still substantial
variation as amounts contributed by constrained respon-
dents also differ between 0 to $30 PPP (mean of $10.7+
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$7.54), see Panel B for the Solomon Islands and panel
C for Bangladesh. However, once we include socioeco-
nomic characteristics (gender, age, marital status, educa-
tion, household size, household income, wealth index) as
explanatory variables in the Solomon Island sample, the
sign changes. We estimate that those with high relational
values contribute about $2 PPP less than those with low
relational values (3=-1.95, p=0.03, 951=-3.72, —0.19)
and almost 3$ PPP less than those with medium rela-
tional values (3=-2.94, p = 0.00, 95 I = —4.44, —1.43). This
reversal can be explained by the fact that those with
stronger relational values also score higher on our wealth
index (pairwise correlation p =0.34, p =0.00), which is
the main explanatory factor of WTP. Jointly with the
other socioeconomic controls, they explain 24% of the
variation at the extensive margin (Pseudo R?=0.24), an
increase in explained variation of about 24 pp compared
to the model only including the relational values index
(see Supplementary Table S5 for details). For Bangladesh,
we find no significant relationship between relational
values and WTP (see Supplementary Table S6 for details).

As expected, the correlation between the relational
values index and increases in government spending for
climate risk management is stronger in Solomon Islands
(p=0.37, p=0.00) but not Bangladesh (p=0.06, p=
0.29) compared to the respective correlations between
the relational values index and WTP. In the Solomon
Islands, those respondents with the maximal relational
values want significantly larger increases in government
spending than those with low (difference =7.97, t395 =
791, p=0.00) and medium scores (T-Test diff=7.60,
t;15=13.42, p=0.00). In Bangladesh, the differences
point in the same direction but are not as strong as in
Solomon Islands. Those with high relational values
indices report slightly higher budget increases than
those with medium scores (difference = 1.45, ty4y = 2.11,
p =0.04) but not compared to low scores (difference =
1.22, t;35=1.32, p=0.19). Without controls, the rela-
tional values index already explains a lot of variation in
the budget measurement. In the Solomon Islands, 20% of
the variation in budget increases is explained by the
relational values index alone, which only increases by 2
pp when also including socio-economic controls (see
Supplementary Table S5). For Bangladesh, the overall
model explanation is lower (R-squared = 0.02), but we
also find no increases when including socio-economic
characteristics as explanatory variables in the model (see
Supplementary Table S6 for details). Thus, the budget
measure correlates more strongly with stated relational
values for taking action than the individual WTP.

4. Discussion

Participants in our survey experiment who were con-
fronted with additional information on potential rela-
tional losses have, on average, a similar WTP for the
adaptation project presented as part of the CVM

scenario to those who were not confronted with rela-
tional losses. This holds for individuals with varying
degrees of connection to the Atoll. In line with qua-
litative work that highlights the deep connection peo-
ple have to their land and ancestors (Nunn et al.
2016), we find that participants score high on rela-
tional values in both the Solomon Islands (4.2 out
of 5) and Bangladesh (3.9 out of 5), as measured by
the Likert scale.

4.1. Discussion on the lack of a treatment effect

Given the fact that relational values in our sample are
important, the lack of a treatment effect can be
attributed to the CVM scenario technique not con-
taining any additional valuable information, the
properties  of  the variables, or
a combination of both. Since all outcome measures
were not responsive to the treatment information in
both studies, we are confident to attribute the lack of
treatment effects to the CVM scenario rather than the
properties of our outcome measures. This reinforces
the point that monetary valuation tools, such as
CVM, may fail to fully capture relational values,
particularly when socio-cultural and emotional
attachments to nature are involved. Given that the
Likert scale questions were a bit more responsive to
the scenario, there are additional caveats about the
use of monetary measuring instruments. Monetary
valuation, by its very design, reduces complex socio-
ecological systems to a single economic value, which
is insufficient in fully capturing relational values that
are non-substitutable, as they are tied to cultural,
emotional, spiritual, and social connections. This pro-
blem might be exacerbated as relational values are
postulated to be non-substitutable and tied to cul-
tural, emotional, spiritual, and social connections
(Chan et al. 2018). Monetary valuation in its very
nature rests on the substitutability between natural
values and alternative goods - in this case, a one-time
donation to a conservation cause. Respondents might
simply not have regarded additional monetary spend-
ing as an adequate reaction to the additional infor-
mation on relational value losses.

Regarding responses to the CVM scenario, there
are potential explanations relating to the additional
information provided in the scenario. It might be
possible that the relational values associated with
the threatened atoll islands were already high within
our sample. Consequently, the additional treatment
information may not have been able to induce
a strong reaction on the WTP in the first place
(Benjamin et al. 2016). The higher average WTP for
continued conservation among those with an atoll
connection, despite the place having no instrumental
value, illustrates that relational values are indeed
reflected in the WTP. However, this reflection

outcome



remains partial and may not capture the full spec-
trum of relational values present, highlighting the
limitations of traditional economic tools in monetiz-
ing complex, multi-dimensional relationships with
nature. This effect is not merely driven by differences
in socio-economic status, as it remains significant
even after controlling for variations in wealth and
income. Another possibility could be that respon-
dents may not have fully grasped or appreciated the
implications of abstract concepts like relational value
losses due to various biases, cognitive processes, or
misunderstandings. One relevant factor might be the
warm-glow effect documented by Kahneman and
Knetsch (1992) who showed that one good is
assigned a lower WTP if it is valued in a bundle of
goods instead of on its own. This could suggest that
monetary valuations may be influenced by emotions
such as altruism or guilt, thus complicating their
ability to capture relational values fully. The latter
might indicate that people want to support inhabi-
tants on the atoll, but this sentiment might already be
factored into their overall valuation, possibly along-
side their ability to pay leading to no further treat-
ment differences.

4.2. Advantages and disadvantages of relational
value outcome measurement instruments

The findings of our empirical investigation using
different means of measurement allow us to discuss
the applied instruments regarding their advantages
and disadvantages in quantifying relational values
(see also S2.5). A minimum requirement for the
validity of a relational value measurement instrument
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should be that it captures variations in relational ties
to the socioecological system to be protected by the
contingent adaptation cause. Our results show that
both the WTP, the budget allocation, as well as the
Likert items react sensitively to the atoll island con-
nection (see Figure 5), while this does not hold for
the ranking items.

Finally, we investigated correlations of the rela-
tional values index with WTP and budget alloca-
tions. While WTP estimates offer a comparable
and straightforward valuation on a monetary scale,
the small correlation between WTP and the rela-
tional value index in both studies raises questions
about their adequacy in capturing relational values.
The WTP had only a small correlation with the
relational value index in both studies and we further
highlighted that WTP is mainly driven by differ-
ences in wealth. This suggests that traditional eco-
nomic instruments like WTP tend to reflect financial
capacity rather than genuine relational attachments
to ecosystems. As respondents with ties to the eco-
system and the populations at risk have lower
income their interest is largely disregarded using
the WTP. While preferences for government budget
allocation differ with wealth, the measure is theore-
tically independent of personal resources as respon-
dents consider the use of public funds rather than
their own money. We find that the budget measure
correlates more strongly with the relational value
index than the WTP is slightly responsive to the
induced treatment variation in the Bangladesh
study (significant at the 10%-level).

The quantification of natural values in monetary
terms comes with additional caveats that have been

a WTP ($ PPP) b RV Index (in SD) ¢ RV: Rank d Budget (%-points)
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Figure 5. The figure shows heterogeneous effects depending on respondents’ connection to the conservation scenario in
Solomon Islands. Panel a shows estimates from models with the WTP amounts for the project as the dependent variable. Panel
b shows estimates for the Likert-based relational values index in standard deviations. For Panel ¢ the dependent variable is the
average rank of Culture and Stewardship for conservation. Here, a lower rank indicates higher importance attributed to these
two relational reasons. Lastly, panel d shows estimates for the government budget spending for environmental and climate
change management in percentage points. In all models, we control for age, gender, education, marital status, wealth, and
household income. We use robust standard errors: * p < 0.10, ** p < 0.05, *** p < 0.01. Full model outputs including the socio-

economic controls are reported in Supplementary Table S4.
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Figure 6. Panel a shows the WTP amounts. The amount is aggregated at the relational values index and plotted against the
index. Panel d shows the same for the government budget outcome. The two separate lines in each panel are from a kernel
frequency-weighted local polynomial regression (kernel = Epanechnikov, degree = 0, bandwidth = 0.3). The other four panels
show the distribution and means (grey reference lines) of WTP amounts (Solomon Islands, panel b; Bangladesh, panel ¢) and
budget allocations (Solomon Islands, panel e; Bangladesh, panel f) for three relational values categories: low (1-3), medium to

high (3.25-4.75), or maximal (=5).

contested for various methodological reasons
(Hausman 2012).% In our context, respondents with
strong ties, and thus the highest interest in maintain-
ing the socioecological system, only give very small
absolute amounts (mean USD 10.5 + 8.4). Individual
respondents might have a higher valuation for the
adaptation project at hand than their actual budget
can afford at the point of the CVM survey. Thus,
while trade-offs are important in economic thinking,
they are biasing the overall importance of the project.

The potential appeal of WTP estimates is that they
provide comparable valuation estimates on a monetary
scale. The WTP can be extrapolated and included in
a cost-benefit calculation. We estimate the WTP of all
Solomon Islanders to be around USD 4.66 million, ran-
ging between USD 4.12 to USD 5.21 million, suggesting
that the Atoll Islands Protection Fund would receive
enough funding to support between 5200 (lower
bound) to 6600 (upper bound) vulnerable atoll
islanders.” However, this aggregation can mask the
underlying relational values and connections that are
harder to quantify, further reinforcing the limitations
of relying solely on monetary values. Respondents
might inflate the absolute values of public budget
allocations for environmental and climate change man-
agement, as they do not consider all tradeoffs and
practical constraints. However, the treatment difference
provides valuable insights into the relative importance
of emphasizing human-nature relations. Based on our
treatment estimate (+0.89%-points), highlighting rela-
tional values could lead to an estimated additional
allocation of approximately USD 499 million (95%-CI

= —73 million, 1075 million) for disaster management
in Bangladesh. Notably, this extra amount represents
55% of Bangladesh’s entire 2021/2022 disaster manage-
ment budget (USD 906 million).

The ability to pay argument can also be circum-
vented by employing agreement-based scale instru-
ments or ranking tasks, however, naturally, neither of
these two approaches provide comparable monetary
valuations or involve tradeoffs, e.g. between ecologi-
cal and economic objectives. Additionally, the indivi-
dual expression of values is censored: Individual
respondents might have an especially high relational
valuation of nature but are still only able to state the
highest degree of agreement allowed by the respective
scale or ranking options available, and thus a lot of
heterogeneity is not captured. This is exemplified by
the fact that in our study the variation in WTP and
government budget allocation among people scoring
the highest on the Likert item was still substantial
(see section 3.2). The quantification in the form of
Likert items is of course valuable for analyzing rela-
tive differences in the context of adaptation policy
(Olmsted et al. 2019; Uehara et al. 2020). As already
outlined in the introduction, the quantification of
relational values in monetary terms has the potential
to trigger additional commodification processes of
nature (Smessaert et al. 2020), thereby risking nega-
tive impacts on social justice, intrinsic motivation to
conserve nature or social networks. This raises con-
cerns about the potential for relational values to be
oversimplified or misrepresented in decision-making
processes, which could lead to flawed policy



recommendations. This danger is even greater given
that the methodological problems revealed by our
analysis are quite substantial. Although people report
high relational values, an additional willingness to
pay is not reflected in our study which, in isolation,
could lead to flawed conclusions.

Our study suggests that relational values are
important. However, there is, so far, no convincing
shortcut in assessing their importance by trying to
monetize them. As our findings indicate, policy-
makers should be cautious when attempting to quan-
tify relational values solely through economic metrics.
Policymakers will thus need to engage more deeply
with qualitative accounts and deliberative methods
(e.g. interviews, deliberative monetary valuation) for
eliciting relational values (Kenter et al. 2016; Klain
et al. 2017; Tadaki et al. 2017). Especially, elicitation
methodology involving value deliberation is suitable,
as the respondents’ focus is put on shared value
concepts, thereby potentially allowing for an
acknowledgment of socioecological complexities
inherent to the adaptation cause at hand (Jacobs
et al. 2018; Ravenscroft 2019). In decision-making
environments characterized by high social cohesion
where a high degree of local legitimacy is required, it
is particularly desirable that the incorporation of rela-
tional values in the decision-making process should
happen in a bottom-up manner involving collective
action (Huynh et al. 2022; van Noordwijk et al. 2023).
A promising proposition fulfilling these criteria could
be the implementation of value deliberation within
the context of citizens’ assemblies or juries (Robinson
et al. 2008; Wakeford et al. 2015).

Besides using deliberative methods to better reflect
non-monetary formulations of relational values,
future research trying to disentangle relational from
other value types may try to use more salient infor-
mation than we did. This could be applied in the
context of choice experiments or by using subject
pools that already experienced relational value losses.
For example, one may interrogate people who were
compensated to resettle from their homes and ask
them to rank the importance of different losses and
weigh these losses against the potential monetary
compensation they received. This could open new
pathways for understanding the emotional and cul-
tural dimensions of human-nature interactions in
a more comprehensive manner. Thus, while we
acknowledge the potential danger of oversimplifying
the complexity of human-nature interactions with
such an approach, we still believe future research
aiming to monetize relational values is warranted.
Importantly, such efforts should be seen as comple-
mentary to, rather than in competition with, existing
approaches, helping to broaden our understanding by
offering additional perspectives on how people relate
to and value nature.
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5. Conclusion

The outcomes of our quantitative study provide evi-
dence that highlighting potential relational value
losses within the context of a detailed contingent
valuation scenario on the adaptation of atoll island
and coastal communities against sea-level rise does
not lead to a higher WTP among respondents. This
suggests that in study contexts where relational values
are already salient, alternative stated preference
valuation techniques, like e.g. the discrete choice
experiment incorporating tradeoffs between distinct
types of nature values could be the preferred method
to approximate relational values on a monetary scale.
However, even these approaches remain limited, as
the complexity and depth of relational values cannot
be fully captured through traditional economic
metrics alone. One drawback of this study, we deem
noteworthy is the use of single-item scales for instru-
mental and intrinsic values potentially not capturing
the complexity of these dimensions to the full extent
and limiting the robustness of our results. Future
research should consider the use of multiple-item
scales to obtain a more nuanced understanding of
these value categories.

Still, we observe that people with closer emotional and
relational ties with the threatened socioecological system
in question state higher relational values approximated
by using Likert items, budget allocation, and WTP. Thus,
the prevalence of relational values is most likely encultu-
rated and dependent on individual and specific experi-
ences. This further reinforces the argument that
monetary valuations may provide only a partial under-
standing of these deeply rooted socio-cultural connec-
tions. Using the Likert or WTP approach does not help
us to disentangle the importance of relational values in
comparison to other value dimensions that could add to
qualitative narratives about how important relational
values are to people. In fact, the limitations of these
quantitative measures highlight the risk of undervaluing
relational values, especially when reducing them to eco-
nomic figures. There is the danger that quantifying
monetary values leads to an undervaluation of these
values. This issue is critical because undervaluing these
connections could have serious consequences, particu-
larly if such measures were used in resettlement pro-
grams (Burger et al. 2023) or to estimate relational
losses in unique human-nature relations.

The government budget allocation task has the
potential to meaningfully incorporate relational
values in climate disaster management decision-
making, for example through participatory budget-
ing (Sintomer et al. 2008; Cabannes 2021), in the
Global South. Further developing and validating this
approach by including more detail and group delib-
erations can offer a more robust and nuanced
understanding of the implications of shifting
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Government budgets from one sector to the other.
This approach, particularly in participatory budget-
ing, allows for collective decision-making that better
reflects non-monetary, relational values, ensuring
that such values are given due consideration. Such
an approach, a simplified version of deliberative
participatory budgeting, could address issues of low
ability to pay and varying perceptions of responsi-
bility. It would also provide a bottom-up approach
to governance, ensuring that relational values are
not overshadowed by the more easily quantifiable
instrumental or economic values.

Notes

1. Based on their connection to atoll islands, respondents
are likely to feature heterogeneity in their attachment
to place (Adams 2016; Neef et al. 2018; Bora and
Voiculescu 2021; Steimanis et al. 2021; Bell et al.
2021), social responsibility and stewardship toward
nature (Nunn et al. 2016), social cohesion (Yeboah
et al. 2022; Steimanis and Vollan 2022), as well as
cultural (Adger et al. 2013; Witter and Satterfield
2014; Ford et al. 2020; Yeboah et al. 2022) and indivi-
dual identities (Ford et al. 2020; Steimanis et al. 2021;
Riethmuller et al. 2021; Xu et al. 2021).

2. Two weeks before the main data collection we con-
ducted a pretest with 28 participants. Subsequently, we
adjusted the contingent valuation scenario and other
survey items in line with the feedback received.

3. We use the payment card approach with additional
information on common household expenditures (see
next subsection) to provide respondents context to
their WTP (Bateman et al. 2002).

4. As discussed in the literature (Bateman et al. 2002), this
method can be preferable over alternative options in
research contexts where respondents are likely to have
never answered a WTP question and are unsure about
their preferences in face of a complex valuation scenario.

5. RV1: ,There are landscapes that say something about
who we are as a people”.; RV2: ‘T have strong feelings
about nature, these views are part of who I am and
how I live my life’; RV3: ,,I often think of some wild
places whose fate I care about and strive to protect,
even though I may never see them myself”; RV4:
»Humans have a responsibility to account for our
own impacts to the environment because they can
harm other people”.

6. Indeed, the most common answer to why participants
did not contribute to the Atoll Island Protection Fund
was that they believed it was the government’s respon-
sibility to help people on atoll islands to adapt to
climate change.

7. Apart from individual budget constraints, one could
also argue that more economically wealthy individuals
might be less dependent on public services financed by
government spending. One could therefore argue that
such people on average would be more willing to
trade-off government spending on such causes for
objectives like the protection of atolls.

8. Furthermore, CVM studies are prone to imprecision in
individual WTP bids, e.g. due to issues relating to
hypothetical bias (Murphy et al. 2005; Morrison and
Brown 2009; Loomis 2014) and WTP estimates (at

least those generated from CVM studies) do not
allow for a clear separation of value dimensions - in
our case, disentangling the extent of relational values
in WTP bids against other value types.

9. Adjusted for an average inflation of 2.6% per anno
from 2017 until 2023, yielding inflation adjusted aver-
age costs per beneficiary of $791 in 2023. More details
on the extrapolation of WTP estimates are provided in
Supplementary Section S1.3.

Acknowledgements

We thank Andreas Neef for his assistance in planning and
Heyer Vavozo and his research assistants for implementing
the data collection in Honiara, Solomon Islands. To the
same extent, we thank Tazkeer Azeez Chaudhuri and his
Research Assistants for implementing the data collection in
Dhaka, Bangladesh. Furthermore, we like to thank Thomas
Falk for his valuable feedback on the paper.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Consent

Informed consent to participate in the study was obtained
at the start of each survey.

Data and materials availability

The surveys, data, and analysis files are available on
GitHub.

Ethical clearance

The study design and field implementation were designed
and conducted according to the ethical standards in the
declaration of Helsinki (‘World Medical Association
Declaration of Helsinki’, 2013). All respondents gave their
informed consent in written form and were free to resign
from the study at any time.

Funding

Data collection was supported by the German federal
Ministry of Education and Research (BMBF). The grant
was received by BV [award number: 01DR20003]. The
funders had no role in study design, data collection and
analysis, decision to publish, or preparation of the
manuscript.

ORCID

Marco Nilgen
Maximilian Nicolaus Burger
2334-3885

Ivo Steimanis
Bjorn Vollan

http://orcid.org/0000-0001-7358-4965
http://orcid.org/0000-0003-

http://orcid.org/0000-0002-8550-4675
http://orcid.org/0000-0002-5592-4185



References

Adams H. 2016. Why populations persist: mobility, place
attachment and climate change. Popul Environ. 37
(4):429-448. doi: 10.1007/s11111-015-0246-3.

Adger WN, Barnett J, Brown K, Marshall N, O’Brien K.
2013. Cultural dimensions of climate change impacts
and adaptation. Nat Clim Change. 3(2):112-117. doi:
10.1038/nclimate1666.

Adger WN, Crépin A-S, Folke C, Ospina D, Chapin FS,
Segerson K, Seto KC, Anderies JM, Barrett S,
Bennett EM, et al. 2020. Urbanization, migration, and
adaptation to climate change. One Earth. 3(4):396-399.
doi: 10.1016/j.oneear.2020.09.016.

Bateman I, Carson R, Day B, Hanemann M, Hanley N,
Hett T, Jones-Lee M, Loomes G. 2002. Economic valua-
tion with stated preference techniques. Edward Elgar
Publishing. https://econpapers.repec.org/bookchap/elgee
book/2639.htm.

Bell AR, Wrathall D], Mueller V, Chen J, Oppenheimer M,
Hauer M, Adams H, Kulp S, Clark PU, Fussell E, et al.
2021. Migration towards Bangladesh coastlines projected
to increase with sea-level rise through 2100. Environ Res
Lett. 16(2):024045. doi: 10.1088/1748-9326/abdc5b.

Benjamin D], Choi JJ, Fisher G. 2016. Religious identity
and economic behavior. Rev Econ Stat. 98(4):617-637.
doi: 10.1162/REST_a_00586.

Bhuiyan M, Abdul Naser ], Dutta D. 2012. Analysis of
flood vulnerability and assessment of the impacts in
coastal zones of Bangladesh due to potential sea-level
rise. Nat Hazards. 61(2):729-743. doi: 10.1007/s11069-
011-0059-3.

Birk T, Rasmussen K. 2014. Migration from atolls as cli-
mate change adaptation: current practices, barriers and
options in Solomon Islands. Nat Resour Forum. 38
(1):1-13. doi: 10.1111/1477-8947.12038.

Black R, Bennett SRG, Thomas SM, Beddington JR. 2011.
Climate change: migration as adaptation. Nature. 478
(October):447-449. doi: 10.1038/478477a.

Bora I, Voiculescu M. 2021. Resettlement, intergenerational
memory, place attachment, and place identity in Rosia
Jiu Coal Mine - Gorj County, Romania. ] Rural Stud. 86
(August):578-586. doi: 10.1016/j.jrurstud.2021.07.008.

Brink E, Falla AMV, Boyd E. 2023. Weapons of the vulner-
able? A review of popular resistance to climate
adaptation. Global Environ Change. 80(May):102656.
doi: 10.1016/j.gloenvcha.2023.102656.

Burger MN, Nilgen M, Steimanis I, Vollan B. 2023.
Relational values and citizens’ assemblies in the context
of adaptation to sea-level rise. Curr Opin Environ
Sustainability. 62(June):101295. doi: 10.1016/j.cosust.
2023.101295.

Cabannes Y. 2021. Contributions of participatory budget-
ing to climate change adaptation and mitigation: current
local practices across the world and lessons from the
field. Environ Urbanization. 33(2):356-375. doi: 10.
1177/09562478211021710.

Carson RT, Hanemann WM. 2005. Chapter 17 contingent
valuation. In: Mler K-G Vincent JR, editors. Handbook
of environmental economics Vol. 2, Valuing
Environmental Changes. Elsevier; p. 821-936. 10.1016/
$1574-0099(05)02017-6.

Chan K, Balvanera P, Benessaiah K, Chapman M, Diaz §,
Gomez-Baggethun E, Gould R, Hannahs N, Jax K,
Klain S, et al. 2016. Why protect nature? Rethinking
values and the environment. Proc Natl Acad Sci. 113
(6):1462-1465. doi: 10.1073/pnas.1525002113.

ECOSYSTEMS AND PEOPLE 17

Chan K, Gould R, Pascual U. 2018. Editorial overview:
relational values: what are they, and what’s the fuss
about? Curr Opin Environ Sustainability, Sustainability
Challenges: Relational Values. 35(December):A1-7. doi:
10.1016/j.cosust.2018.11.003.

Christensen AE, Gough KV. 2012. Island mobilities: spatial
and social mobility on Ontong Java, Solomon Islands.
Geografisk Tidsskr-Dan ] Geogr. 112(1):52-62. doi: 10.
1080/00167223.2012.707803.

Courchamp F, Hoffmann BD, Russell JC, Leclerc C,
Bellard C. 2014. Climate change, sea-level rise, and con-
servation: keeping island biodiversity afloat. Trends Ecol
& Evol. 29(3):127-130. doi: 10.1016/j.tree.2014.01.001.

Dehnhardt A, Grothmann T, Wagner J. 2022. Cost-benefit
analysis: what limits its use in policy making and how to
make it more usable? A case study on climate change
adaptation in Germany. Environ Sci & Policy. 137
(November):53-60. doi: 10.1016/j.envsci.2022.08.005.

Ford JD, King N, Galappaththi EK, Pearce T, McDowell G,
Harper SL. 2020. The resilience of indigenous peoples to
environmental change. One Earth. 2(6):532-543. doi: 10.
1016/j.oneear.2020.05.014.

Hausman J. 2012. Contingent valuation: from dubious to
hopeless. ] Econ Perspectives. 26(4):43-56. doi: 10.1257/
jep.26.4.43.

Huynh LTM, Gasparatos A, Su J, Dam Lam R, Grant EI,
Fukushi K. 2022. Linking the nonmaterial dimensions of
human-nature relations and human well-being through
cultural ecosystem services. Sci Adv. 8(31):eabn8042.
doi: 10.1126/sciadv.abn8042.

IPBES. 2022. Methodological assessment of the diverse
values and valuation of nature of the intergovernmental
science-policy platform on biodiversity and ecosystem
services. Zenodo. 10.5281/zenodo.7687931.

Jacobs S, Martin-Lopez B, Barton DN, Dunford R,
Harrison PA, Kelemen E, Saarikoski H, Termansen M,
Garcia-Llorente M, Gomez-Baggethun E, et al. 2018. The
means determine the end - pursuing integrated valua-
tion in practice. Ecosyst Serv, SI: Synthesizing
OpenNESS. 29(February):515-528. doi: 10.1016/j.eco
ser.2017.07.011.

Jax K, Barton DN, Chan KMA, de Groot R, Doyle U,
Eser U, Gorg C, Gomez-Baggethun E, Griewald Y,
Haber W, et al. 2013. Ecosystem services and ethics.
Ecol Econ. 93(September):260-268. doi: 10.1016/j.ecole
con.2013.06.008.

Kahneman D, Knetsch JL. 1992. Valuing public goods: the
purchase of moral satisfaction. ] Environ Econ And
Manag. 22(1):57-70. doi: 10.1016/0095-0696(92)90019-S.

Kenter JO, Jobstvogt N, Watson V, Irvine KN, Christie M,
Bryce R. 2016. The impact of information,
value-deliberation and group-based decision-making on
values for ecosystem services: integrating deliberative
monetary valuation and storytelling. Ecosyst Serv, Shar,
Plural Cult Values. 21(October):270-290. doi: 10.1016/].
ecoser.2016.06.006.

Kenter JO, O’Brien L, Hockley N, Ravenscroft N, Fazey I,
Irvine KN, Reed MS, Christie M, Brady E, Bryce R, et al.
2015. What are shared and social values of ecosystems?
Ecol Econ. 111(March):86-99. doi: 10.1016/j.ecolecon.
2015.01.006.

Klain SC, Olmsted P, Chan KMA, Satterfield T, Zia A.
2017. Relational values resonate broadly and differently
than intrinsic or instrumental values, or the new ecolo-
gical paradigm. PLOS ONE. 12(8):e0183962. doi: 10.
1371/journal.pone.0183962.


https://doi.org/10.1007/s11111-015-0246-3
https://doi.org/10.1038/nclimate1666
https://doi.org/10.1038/nclimate1666
https://doi.org/10.1016/j.oneear.2020.09.016
https://econpapers.repec.org/bookchap/elgeebook/2639.htm
https://econpapers.repec.org/bookchap/elgeebook/2639.htm
https://doi.org/10.1088/1748-9326/abdc5b
https://doi.org/10.1162/REST_a_00586
https://doi.org/10.1007/s11069-011-0059-3
https://doi.org/10.1007/s11069-011-0059-3
https://doi.org/10.1111/1477-8947.12038
https://doi.org/10.1038/478477a
https://doi.org/10.1016/j.jrurstud.2021.07.008
https://doi.org/10.1016/j.gloenvcha.2023.102656
https://doi.org/10.1016/j.cosust.2023.101295
https://doi.org/10.1016/j.cosust.2023.101295
https://doi.org/10.1177/09562478211021710
https://doi.org/10.1177/09562478211021710
https://doi.org/10.1016/S1574-0099(05)02017-6
https://doi.org/10.1016/S1574-0099(05)02017-6
https://doi.org/10.1073/pnas.1525002113
https://doi.org/10.1016/j.cosust.2018.11.003
https://doi.org/10.1016/j.cosust.2018.11.003
https://doi.org/10.1080/00167223.2012.707803
https://doi.org/10.1080/00167223.2012.707803
https://doi.org/10.1016/j.tree.2014.01.001
https://doi.org/10.1016/j.envsci.2022.08.005
https://doi.org/10.1016/j.oneear.2020.05.014
https://doi.org/10.1016/j.oneear.2020.05.014
https://doi.org/10.1257/jep.26.4.43
https://doi.org/10.1257/jep.26.4.43
https://doi.org/10.1126/sciadv.abn8042
https://doi.org/10.5281/zenodo.7687931
https://doi.org/10.1016/j.ecoser.2017.07.011
https://doi.org/10.1016/j.ecoser.2017.07.011
https://doi.org/10.1016/j.ecolecon.2013.06.008
https://doi.org/10.1016/j.ecolecon.2013.06.008
https://doi.org/10.1016/0095-0696(92)90019-S
https://doi.org/10.1016/j.ecoser.2016.06.006
https://doi.org/10.1016/j.ecoser.2016.06.006
https://doi.org/10.1016/j.ecolecon.2015.01.006
https://doi.org/10.1016/j.ecolecon.2015.01.006
https://doi.org/10.1371/journal.pone.0183962
https://doi.org/10.1371/journal.pone.0183962

18 M. NILGEN ET AL.

Linlin L, Switzer AD, Wang Y, Chan C-H, Qiu Q, Weiss R.
2018. A modest 0.5-m rise in sea level will double the
tsunami hazard in Macau. Sci Adv. 4(8):eaat1180. doi:
10.1126/sciadv.aat1180.

Loomis JB. 2014. 2013 WAEA keynote address: strategies
for overcoming hypothetical bias in stated preference
surveys. ] Agric Resource Econ. 39(1):34-46.

Maechler S, Boisvert V. 2024. Valuing nature to save it?
The centrality of valuation in the new spirit of
conservation. Global Environ Polit. 24(1):10-30. doi:
10.1162/glep_a_00734.

Manero A, Taylor K, Nikolakis W, Adamowicz W,
Marshall V, Spencer-Cotton A, Nguyen M, Quentin
Grafton R. 2022. A systematic literature review of non-
market valuation of indigenous peoples’ values: current
knowledge, best-practice and framing questions for
future research. Ecosyst Serv. 54(April):101417. doi: 10.
1016/j.ecoser.2022.101417.

McMichael C, Farbotko C, Piggott-McKellar A, Powell T,
Kitara M. 2021. Rising seas, immobilities, and translo-
cality in small island states: case studies from Fiji and
Tuvalu. Popul Environ. 43(1):82-107. doi: 10.1007/
s11111-021-00378-6.

Meinard Y, Remy A, Schmid B. 2017. Measuring impartial
preference  for  Dbiodiversity. Ecol Econ. 132
(February):45-54. doi: 10.1016/j.ecolecon.2016.10.007.

Morrison M, Brown TC. 2009. Testing the effectiveness of
certainty scales, cheap talk, and dissonance-minimization
in reducing hypothetical bias in contingent valuation
studies. Environ Resource Econ. 44(3):307-326. doi: 10.
1007/s10640-009-9287-3.

Murphy J], Allen PG, Stevens TH, Weatherhead D. 2005. A
meta-analysis of hypothetical bias in stated preference
valuation. Environ Resource Econ. 30(3):313-325. doi:
10.1007/s10640-004-3332-z.

Neef A, Benge L, Boruff B, Pauli N, Weber E, Varea R.
2018. Climate adaptation strategies in Fiji: the role of
social norms and cultural values. World Devel. 107
(July):125-137. doi: 10.1016/j.worlddev.2018.02.029.

Nicholls R], Cazenave A. 2010. Sea-level rise and its impact
on coastal zones. Science. 328(5985):1517-1520. doi: 10.
1126/science.1185782.

Nunn PD, Mulgrew K, Scott-Parker B, Hine DW,
Marks ADG, Mahar D, Maebuta J. 2016. Spirituality
and attitudes towards nature in the Pacific Islands:
insights for enabling climate-change adaptation.
Climatic Change. 136(3-4):477-493. doi: 10.1007/
510584-016-1646-9.

Olmsted P, Honey-Rosés J, Satterfield T, Chan KM. 2019.
Leveraging support for conservation from ecotourists:
can relational values play a role? J Sustain Tour. 28
(3):497-514. doi: 10.1080/09669582.2019.1683184.

Ott K, Reinmuth KC. 2021. Integrating environmental value
systems: a proposal for synthesis. In: Transitioning to
sustainable life on land. Basel, Switzerland: MDPI; p.
43-75. https://www.mdpi.com/books.

Pratson DF, Adams N, Gould RK. 2023. A mixed methods
approach for measuring topic sensitivity in conservation.
People Nat. 5(4):1245-1261. doi: 10.1002/pan3.10501.

Ravenscroft N. 2019. A new normative economics for the
formation of shared social values. Sustainability Sci. 14
(5):1297-1307. doi: 10.1007/s11625-018-0652-4.

Reynolds MH, Courtot KN, Berkowitz P, Storlazzi CD,
Moore ], Flint E, Quillfeldt P. 2015. Will the effects of

sea-level rise create ecological traps for pacific island
seabirds? PLOS ONE. 10(9):e0136773. doi: 10.1371/jour
nal.pone.0136773.

Riethmuller ML, Dzidic PL, Newnham EA. 2021. Going
rural: qualitative perspectives on the role of place attach-
ment in young people’s intentions to return to the
country. J Environ Phychol. 73(February):101542. doi:
10.1016/j.jenvp.2020.101542.

Robinson J, Clouston B, Suh J, Chaloupka M. 2008. Are
citizens’ juries a useful tool for assessing environmental
value? Environ Conserv. 35(4):351-360. doi: 10.1017/
S0376892908005213.

Rode J, Gémez-Baggethun E, Krause T. 2015. Motivation
crowding by economic incentives in conservation policy:
a review of the empirical evidence. Ecol Econ. 117
(September):270-282. doi: 10.1016/j.ecolecon.2014.11.019.

Rogers AA, Dempster FL, Hawkins JI, Johnston R],
Boxall PC, Rolfe ], Kragt ME, Burton MP, Pannell DJ.
2019. Valuing non-market economic impacts from nat-
ural hazards. Nat Hazards. 99(2):1131-1161. doi: 10.
1007/s11069-019-03761-7.

Schlépfer F. 2016. Democratic valuation (DV): using
majority voting principles to value public services. Ecol
Econ. 122(February):36-42. doi: 10.1016/j.ecolecon.
2015.11.022.

Schulz C, Martin-Ortega J. 2018. Quantifying relational
values — why not? Curr Opin Environ Sustainability,
Sustainability =~ Challenges: Relational Values. 35
(December):15-21. doi: 10.1016/j.cosust.2018.10.015.

Seneviratne SI, Zhang X, Adnan M, Badi W,
Dereczynski C, Luca AD, Ghosh S, Iskandar I,
Kossin J, Lewis S, et al. 2021. Weather and climate
extreme events in a changing climate. In: Masson-
Delmotte V, Zhai P, Pirani A, Connors SL, Péan C,
Berger S Caud N, et al, editors. Climate change 2021:
the physical science basis. Contribution of working
group I to the sixth assessment report of the intergo-
vernmental panel on climate change. Cambridge, United
Kingdom and New York, NY, USA: Cambridge
University Press; P 1513-1766. 10.1017/
9781009157896.001.

Sintomer Y, Herzberg C, Rocke A. 2008. Participatory
budgeting in Europe: potentials and challenges.
Int J Urban Reg Res. 32(1):164-178. doi: 10.1111/j.
1468-2427.2008.00777 x.

Smajgl A, Toan TQ, Nhan DK, Ward J, Trung NH, Tri LQ,
Tri VPD, Vu PT. 2015. Responding to Rising Sea Levels
in the Mekong Delta. Nat Clim Change. 5(2):167-174.
doi: 10.1038/nclimate2469.

Smessaert J, Missemer A, Levrel H. 2020. The commodifi-
cation of nature, a review in social sciences. Ecol Econ.
172(June):106624. doi: 10.1016/j.ecolecon.2020.106624.

Spash CL, Aslaksen I. 2015. Re-establishing an ecological
discourse in the policy debate over how to value ecosys-
tems and biodiversity. ] Environ Manag. 159
(August):245-253. doi: 10.1016/j.jenvman.2015.04.049.

Stalhammar S, Thorén H. 2019. Three perspectives on
relational values of nature. Sustainability Sci. 14
(5):1201-1212. doi: 10.1007/s11625-019-00718-4.

Steimanis I, Mayer M, Vollan B. 2021. Why do people
persist in sea-level rise threatened coastal regions?
Empirical evidence on risk aversion and place
attachment. Clim Risk Manag. 34(January):100377. doi:
10.1016/j.crm.2021.100377.


https://doi.org/10.1126/sciadv.aat1180
https://doi.org/10.1126/sciadv.aat1180
https://doi.org/10.1162/glep_a_00734
https://doi.org/10.1162/glep_a_00734
https://doi.org/10.1016/j.ecoser.2022.101417
https://doi.org/10.1016/j.ecoser.2022.101417
https://doi.org/10.1007/s11111-021-00378-6
https://doi.org/10.1007/s11111-021-00378-6
https://doi.org/10.1016/j.ecolecon.2016.10.007
https://doi.org/10.1007/s10640-009-9287-3
https://doi.org/10.1007/s10640-009-9287-3
https://doi.org/10.1007/s10640-004-3332-z
https://doi.org/10.1007/s10640-004-3332-z
https://doi.org/10.1016/j.worlddev.2018.02.029
https://doi.org/10.1126/science.1185782
https://doi.org/10.1126/science.1185782
https://doi.org/10.1007/s10584-016-1646-9
https://doi.org/10.1007/s10584-016-1646-9
https://doi.org/10.1080/09669582.2019.1683184
https://www.mdpi.com/books
https://doi.org/10.1002/pan3.10501
https://doi.org/10.1007/s11625-018-0652-4
https://doi.org/10.1371/journal.pone.0136773
https://doi.org/10.1371/journal.pone.0136773
https://doi.org/10.1016/j.jenvp.2020.101542
https://doi.org/10.1016/j.jenvp.2020.101542
https://doi.org/10.1017/S0376892908005213
https://doi.org/10.1017/S0376892908005213
https://doi.org/10.1016/j.ecolecon.2014.11.019
https://doi.org/10.1007/s11069-019-03761-7
https://doi.org/10.1007/s11069-019-03761-7
https://doi.org/10.1016/j.ecolecon.2015.11.022
https://doi.org/10.1016/j.ecolecon.2015.11.022
https://doi.org/10.1016/j.cosust.2018.10.015
https://doi.org/10.1017/9781009157896.001
https://doi.org/10.1017/9781009157896.001
https://doi.org/10.1111/j.1468-2427.2008.00777.x
https://doi.org/10.1111/j.1468-2427.2008.00777.x
https://doi.org/10.1038/nclimate2469
https://doi.org/10.1016/j.ecolecon.2020.106624
https://doi.org/10.1016/j.jenvman.2015.04.049
https://doi.org/10.1007/s11625-019-00718-4
https://doi.org/10.1016/j.crm.2021.100377
https://doi.org/10.1016/j.crm.2021.100377

Steimanis I, Vollan B. 2022. Prosociality as response to slow- and
fast-onset climate hazards. Global Sustainability. 5:¢10. doi: 10.
1017/sus.2022.9.

Storlazzi CD, Gingerich SB, van Dongeren A, Cheriton OM,
Swarzenski PW, Quataert E, Voss CI, Field DW,
Annamalai H, Piniak GA, et al. 2018. Most atolls will Be
uninhabitable by the Mid-21st Century because of
sea-level rise exacerbating wave-driven flooding. Sci
Adv. 4(4):eaap9741. doi: 10.1126/sciadv.aap9741.

Tadaki M, Sinner J, Chan K. 2017. Making sense of envir-
onmental values: a typology of concepts. Ecol Soc. 22(1).
doi: 10.5751/ES-08999-220107.

Terry JP, Fong May Chui T. 2012. Evaluating the fate of freshwater
lenses on Atoll Islands after eustatic sea-level rise and
cyclone-driven inundation: a modelling approach. Global Planet
Change. 88-89(May):76-84. doi: 10.1016/j.gloplacha.2012.03.008.

Tschakert P, Ellis NR, Anderson C, Kelly A, Obeng J. 2019.
One thousand ways to experience loss: a systematic ana-
lysis of climate-related intangible harm from around the
world. Global Environ Change. 55(March):58-72. doi:
10.1016/j.gloenvcha.2018.11.006.

Uehara T, Sakurai R, Tsuge T. 2020. Cultivating relational
values and sustaining socio-ecological production land-
scapes through ocean literacy: a study on Satoumi.
Environ, Devel Sustainability. 22(2):1599-1616. doi: 10.
1007/s10668-018-0226-8.

ECOSYSTEMS AND PEOPLE 19

van Noordwijk M, Villamor GB, Hofstede GJ,
Speelman EN. 2023. Relational versus instrumental per-
spectives on values of nature and resource management
decisions. Curr Opin Environ Sustainability. 65
(December):101374. doi: 10.1016/j.cosust.2023.101374.

Wakeford T, Pimbert M, Walcon E. 2015. The SAGE hand-
book of action research. SAGE Publications Ltd. 10.4135/
9781473921290.

Wetzel FT, Kissling WD, Beissmann H, Penn DJ. 2012.
Future climate change driven sea-level rise: secondary
consequences from human displacement for island
biodiversity. Global Change Biol. 18(9):2707-2719. doi:
10.1111/j.1365-2486.2012.02736.x.

Witter R, Satterfield T. 2014. Invisible losses and the
logics of resettlement compensation: resettlement
compensation. Conserv Biol. 28(5):1394-1402. doi: 10.
1111/cobi.12283.

Xu G, Liu Y, Huang X, Xu Y, Wan C, Zhou Y. 2021. How
does resettlement policy affect the place attachment of
resettled farmers? Land Use Policy. 107(August):105476.
doi: 10.1016/j.Jandusepol.2021.105476.

Yeboah AS, Baah-Ennumh TY, Okumah M. 2022.
Understanding the economic, socio-cultural, and environ-
mental impacts of resettlement projects. Afr Geographical
Rev. 41(1):71-92. doi: 10.1080/19376812.2020.1850299.


https://doi.org/10.1017/sus.2022.9
https://doi.org/10.1017/sus.2022.9
https://doi.org/10.1126/sciadv.aap9741
https://doi.org/10.5751/ES-08999-220107
https://doi.org/10.1016/j.gloplacha.2012.03.008
https://doi.org/10.1016/j.gloenvcha.2018.11.006
https://doi.org/10.1016/j.gloenvcha.2018.11.006
https://doi.org/10.1007/s10668-018-0226-8
https://doi.org/10.1007/s10668-018-0226-8
https://doi.org/10.1016/j.cosust.2023.101374
https://doi.org/10.4135/9781473921290
https://doi.org/10.4135/9781473921290
https://doi.org/10.1111/j.1365-2486.2012.02736.x
https://doi.org/10.1111/j.1365-2486.2012.02736.x
https://doi.org/10.1111/cobi.12283
https://doi.org/10.1111/cobi.12283
https://doi.org/10.1016/j.landusepol.2021.105476
https://doi.org/10.1080/19376812.2020.1850299

	Abstract
	Abstract
	1.  Introduction
	2.  Methods
	2.1.  Sampling
	2.2.  Survey experimental design
	2.2.1.  Solomon Islands
	2.2.2.  Bangladesh
	2.2.3.  Treatment

	2.3.  Outcome variables
	2.3.1.  Monetary measure: willingness to pay for the protection of atoll islands
	2.3.2.  Non-monetary measures: likert-scale and ranking
	2.3.3.  Intermediate case: government budget spending
	2.3.4.  Solomon Islands: attachment to atoll communities and life depicted in the valuation scenario

	2.4.  Data
	2.5.  Statistical analysis

	3.  Results
	3.1.  Descriptive findings
	3.2.  Treatment effects
	3.3.  Correlation of WTP and budget allocation with relational values

	4.  Discussion
	4.1.  Discussion on the lack of atreatment effect
	4.2.  Advantages and disadvantages of relational value outcome measurement instruments

	5.  Conclusion
	Notes
	Acknowledgements
	Disclosure statement
	Consent
	Data and materials availability
	Ethical clearance
	Funding
	References

