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Public trust in water managers is often considered an important precondition for the effective implementation of
sustainable water-management practices. Although it is well known that general public trust in government
institutions is under pressure, much less is known in the literature on water governance whether such distrust
also affects general and task-specific trust of the wider public in water managers. In addition, empirical studies
on the determinants of such trust seem to be scarce. To fill those gaps, this study aims to measure general and
task-specific public trust in water managers in the Netherlands and to assess how a selected group of potential
determinants is related to general- and task-specific trust in water managers. To this end, we employ an original
survey among a representative sample of the Dutch population (N = 2262). We find that trust in water managers
in the Netherlands is generally high, but that it also comes with some task-specific variations. People have more
trust in the flood-protection capacities of the water managers than in the capacities to successfully manage
surface-water quality, nature conservation, and drought management. Using linear regression models, we sub
sequently find that individual-level variations in trust in water managers are best explained by one’s general
level of political trust. Additionally, we also show that both risk perceptions and self-evaluations of how informed
people feel themselves about water management are important factors with (curvilinear) relations with trust in
water managers. Overall, we conclude that water managers are under specific conditions able to build themselves
well-established reputations and relatively high trust levels based on their performances. Nevertheless, trust
development is far from entirely in the hands of the water managers themselves as we also conclude that trust
evaluations of water managers are not immune from negative generalized political evaluations and public
perceptions on water related risks.

1. Introduction

assigned to single organizations or be distributed over different ones at
different geographical scales. As a result of these differentiations, to
day’s water-governance systems are more diffuse, with a greater divi
sion of authority, diverse hierarchical relations, and spaces for
deliberation (Huitema et al., 2009), in which a wide range of stake
holders are involved. Those stakeholders often have diverse perspectives
on the problems, the involved risks (Drews and van den Bergh, 2016),
and their solutions (Benson and Jordan, 2010). Under such circum
stances, trust of the wider public in the capacities and integrity of water
managers is key to formulating and implementing effective and legiti
mate policies (Edelenbos and van Meerkerk, 2015; Harring, 2018).
Several empirical studies exist that investigate public trust in a range
of political and societal institutions (Uslaner, 2018; Zmerli and van der
Meer, 2017), public trust in specific water policies (e.g. Fielding and

Designing and implementing sustainable water systems is to a large
extent dependent on whether the organizations that are responsible for
water management are regarded as trustworthy and legitimate, both by
affected stakeholders and the wider public (Smith et al., 2013; Stern and
Coleman, 2015). Water managers is a broad term that refers to the
governmental organizations that have assigned roles and responsibilities
concerning water quantity and quality (Huitema and Meijerink, 2017).
These responsibilities range from more traditional tasks such as flood
protection, irrigation, and drinking-water supply, to addressing more
recent issues such as drought, climate change adaptation, and nature
conservation (Pahl-Wostl et al., 2012; van Buuren et al., 2012; van Steen
and Pellenbarg, 2004; Verkerk and Buuren, 2013). These tasks can be
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Roiko, 2014; Paneque et al., 2018), and stakeholder trust in water
managers (e.g. Alston et al., 2016; Sullivan et al., 2019). However,
surveys that explicitly investigate and explain public trust in water
managers are scarce. Especially studies that break down general as
sessments of trust in water managers into different task-specific trust
evaluations seem to be non-existent. Hence, we commonly do not know
the extent to which water managers are currently trusted by the wider
public, and whether trust deviates between different tasks of water
managers. Additionally, there is a similar lack of insight in the factors
that might explain (task-specific types of) public trust in water man
agers. While some assume that public trust in water managers especially
stems from factors inherent to the water-management process itself
(such as risk perceptions that the public develops with regard to the
consequences of mismanagement of water sources, or one’s geograph
ical proximity to potential flooding [Drews and van den Bergh, 2016;
Peters et al., 1997; Ross et al., 2014; Terpstra, 2011]), others point to
political-context conditions as the most likely determinant of trust in
water managers, as they, for example, consider such trust to be an
“outgrowth” of public trust/distrust directed to the general political
institutions in a country (e.g. Leahy and Anderson, 2008; Wondoleck
and Yaffee, 2000) or as determined by party affiliations (Unsworth and
Fielding, 2014). Disentangling the relative importance of those types of
factors in explaining general and task-specific trust in water managers,
therefore, seems to be an essential step toward a more comprehensive
understanding of the role of public trust in water governance. Such an
investigation especially delivers important insights to what extent the
generation of public trust in water management is within the sphere of
influence of water managers themselves, or whether it seems less useful
for water managers to invest in generating public trust, as such trust may
too easily be destroyed by discontent with institutional decisions on a
higher political level (Hamm et al., 2013).
In this paper, we aim to measure general and task-specific public trust in
water managers in the Netherlands and to investigate how a set of potential
determinants affect such trust. We focus on the Netherlands, as it has a
long-standing tradition of water governance (Hartmann and Driessen,
2017; van Eerd et al., 2019), in which water managers are responsible
for a wide range of tasks. To meet our aim, we developed an original
survey questionnaire to directly investigate general public trust,
task-specific public trust, and the potential determinants of both types of
trust in the most important water managers in the Netherlands: Rijks
waterstaat (national water-management authority) and the Water
schappen/Hoogheemraadschappen (water boards).

within it, often in the absence of direct experience with those individuals
(Offe, 1999; Siegrist et al., 2000). This type of trust is commonly more
abstract than interpersonal trust, while it is more specific than gener
alized types of trust (such as the dispositional tendencies of individuals
to find other individuals or institutions worthy of trust) (Winter and
Cvetkovich, 2010). Consequently, some people develop institutional
trust as a derivative from more generalized trust evaluations and based
on long-standing unconscious expectations of how such institutions
commonly work (Hamm et al., 2013; Luhmann, 1979). For other people,
such trust more commonly evolves based upon (often fluctuating)
evaluations of the ability of those institutions to perform specific tasks
(e.g. Gibson et al., 2003).
2.2. Potential determinants of trust in water managers and hypotheses
It follows from our conceptualization of trust that trust directed to
(water) managers involves a certain type of vulnerability, e.g. when
trusters run risks of facing negative consequences related to the actions
of the trustees. In the case of water management, such risks could for
example consist of the possible occurrences of environmental hazards
such as floods, droughts, insufficient (quality of) drinking/surface
water, or environmental degradation. To what extent people perceive
that they are at risk of facing negative consequences is conceptualized as
their “risk perceptions”. Risk perceptions are subjective judgments of a
threat’s probability and damage potential (Choon et al., 2019; Groth
mann and Reusswig, 2006; Slovic, 1987).
As the nature of human perceptions allows subjective assessments of
risks to deviate from more objective (but also often less than perfect)
estimations of hazard occurrence (Pidgeon et al., 2003), and as the
damage potential of threats may vary across individuals, risk percep
tions are unlikely to be constant: neither within nor across individuals
(de Dominicis et al., 2015; van der Linden, 2015). Rather, risk percep
tions vary as a result of personality characteristics of the truster,
situation-specific risk characteristics (Raaijmakers et al., 2008), and risk
discourses (e.g. Etkin and Ho, 2007). People who directly experienced
the negative consequences of water-related hazards such as droughts
and heat waves may, for example, hold stronger risk perceptions based
on those experiences (Lujala et al., 2015; Owen et al., 2012). However,
when it comes to potential environmental hazards that hardly ever occur
(such as major flooding) or are only expected to occur on the long-term,
risk perceptions are more likely to be based on people’s general
knowledge about these risks; this knowledge is commonly developed
based on public discourses and available information (Botzen et al.,
2009).
Existing studies generally show that higher risk perceptions are
associated with a willingness to address environmental problems and
issues of climate change (e.g. DeBono et al., 2012; Drews and van den
Bergh, 2016; O’Connor et al., 1999). However, it is not exactly known
yet whether this positive relation also materializes in the development of
trust in the organizations responsible for addressing those issues. Most
studies seem to imply that higher public trust in the capacities of
risk-managing agents leads to reduced environmental risk perceptions
(Ross et al., 2014; Siegrist et al., 2005; Terpstra, 2011). Nevertheless, as
the evidence for such an effect solely relies on cross-sectional in
vestigations, it cannot be ruled out that the relation (also) works the
other way around. Theoretically, it seems very well possible that one’s
risk perceptions also affect the formation of trust as higher (lower) risk
perceptions most likely raise (lower) the bar for the development of trust
in governance agencies to successfully manage those risks (Stern and
Coleman, 2015). Especially in cases in which the perceived risks are
rather general, and occur at a larger (geographical) scale than the scale
at which specific trustees can be expected to effectively deal with such
risks, we deem it more likely that one’s risk perceptions affect one’s
trust.
Furthermore, we incorporate into our investigation the idea that risk
perceptions are not one of a kind. They can be differentiated into

2. Theory
2.1. Trust in water managers
In this study, trust in (water) managers is conceptualized as a psy
chological state in which people develop positive expectations that those
organizations have the competences and the goodwill to succeed in
managing issues on which trusters run certain risks of facing negative
consequences (Das and Teng, 2001; Siegrist et al., 2000). Such an un
derstanding of trust involves risk taking, in the sense that one actor (the
truster) accepts some form of vulnerability to another actor’s (the
trustee) future behavior, despite inherent uncertainties whether the
trustee will be able to live up to such positive expectations (Rousseau
et al., 1998; Stern and Coleman, 2015). In such a relational under
standing of trust – in which entity a trusts entity b to do action c – trust is,
at its most basic level, context specific and dynamic. This means that
trust may differ with regards to a trustee’s actions in different issue
domains (Hardin, 2002) and that such trust may vary over time as a
result of more recent events, changing perspectives on past events, and
contextual changes (Bauer and Freitag, 2018; de Vries et al., 2015).
Furthermore, we conceptualize trust in water-management organi
zations as a type of institutional trust, which means that trusters place
trust in the institution itself and the collection of individuals operating
2
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personal-level and societal-level risk perceptions (Drews and van den
Bergh, 2016; van der Linden, 2015). Perceiving certain outcomes as
risky to one’s own health or financial situation is, from a rational choice
perspective, commonly considered to be the most salient dimension of
risk perceptions with supposedly the strongest effects on attitudes
whether such risks are appropriately managed (Chakraborty et al.,
2017). However, people do not solely assess risks to their own personal
lives, but they also assess to what extent those threats may negatively
affect their society as a whole (van der Linden, 2015).

(Abunyewah et al., 2020; Cook and Overpeck, 2019). In the
Netherlands, information on water-management issues and related risk
estimations are publicly available. Despite the availability, it is known
that public understanding of scientific and governmental information is
rather low (Sturgis and Allum, 2004), In fact, an “awareness gap” about
key water-management issues is often reported. This is said to be a result
of high public trust in the capacities of the water authorities (OECD,
2014). We therefore test two opposite hypotheses:
H4a & b. Feeling oneself well-informed on water management issues
is (a: positively)/(b: negatively) related to trust in water managers.

H1. The higher people’s risk perceptions that specific water-related
hazards will negatively affect themselves/(society) the less (issue-spe
cific) trust people will have that water managers will be able to properly
deal with those risks.

A possible spillover effect between generalized trust in political in
stitutions and trust in water managers provides an alternative, context
based, explanation for differences in trust in the latter. Although trust in
the general political institutions in a country is commonly considered to
be a precondition for trust in less politicized institutions such as judges,
civil servants, or the police (Newton and Zmerli, 2011; Zmerli and
Newton, 2017), other authors argue against a completely unidimen
sional interpretation of trust in different institutions (Fisher et al., 2010;
van der Meer and Ouattara, 2019). While the basis for trust in political
institutions is often dominated by partisanship, the reason to trust ex
ecutive governance agencies is their evenhandedness and/or impar
tiality (Rothstein and Stolle, 2008). But even in this multidimensional
perspective, in which both types of trust may be based on different
sources, it is nevertheless assumed that generalized political trust sub
stantially influences trust in executive government organizations. In the
context of natural resource management agencies (NRM) a couple of
studies already found that people indeed tend to report (limited) trust in
specific NRM agencies as a result of their (limited) trust in national-level
government institutions (e.g. Davenport et al., 2007; Hamm et al., 2013;
Leahy and Anderson, 2008). Hence, our expectation is as follows:

One’s geographical location (site, situation, and proximity) is one of
those factors that influences how vulnerable people are to environ
mental hazards (Cutter et al., 2003). For instance, Dutch people who live
in the low-lying areas close to major rivers are more likely to experience
a flooding event while people in the higher areas are more likely to be
affected by droughts. This may have a few implications for individuals’
evaluations of water managers’ performances. First, being closely
located to a specific source of risk most likely increases the frequency
and depth of one’s experiences with organizations tasked to manage
those specific risk sources. As more extensive experiences with such
organizations may impact one’s trust both positively and negatively
(Lewicki et al., 2006), a direct impact of geographic vulnerabilities on
issue-specific trust in water managers can be expected. Next to that,
those who are geographically more exposed to specific environmental
hazards in their region generally tend to consider those specific threats
as riskier for their own well-being and their local communities than
other threats (Botzen et al., 2009; Drews and van den Bergh, 2016;
Ormerod et al., 2021). Hence, there may also be an indirect impact of
one’s geographical location on people’s issue-specific trust evaluations
by means of an initial link between one’s geographical location and risk
perceptions.

H5. Generalized political trust is positively related to trust in water
managers.
Finally, political orientations may potentially also influence trust in
what water managers are doing (Drews and van den Bergh, 2016; Lei
serowitz, 2006). Previous research showed that political orientations are
related to preferences in favor or against sustainability measures and
environmental protection (Tobler et al., 2012; Unsworth and Fielding,
2014). Such orientations may also coexist with the view that water
managers should put more effort into specific water-governance issues.
We will explore whether such influences exist, but do not test particular
hypotheses on these effects.

H2a. Being geographically vulnerable to issue-specific risks directly
affects (issue-specific) trust in water managers.
H2b. Through an initial impact on one’s risk perceptions, there is an
indirect effect of geographic vulnerabilities on issue-specific trust in
water managers (either mediation or moderation).
People who are occupied or highly involved in sectors that are direct
stakeholders to water-related issues – such as farmers, fishers, water
managers, and nature conservationists – can also be expected to be more
aware of, and vulnerable to, the risks of the negative consequences of
water-related hazards. Droughts are, for example, particularly a threat
for agricultural production (van Duinen et al., 2015) and biodiversity
(McFarlane, 2005). However, again, members of stakeholder groups are
also those typical people with more interpersonal contacts with the
water managers, which may influence trust in those authorities directly
(Lewicki et al., 2006). Therefore, we investigate both to what extent
being a member of a particular stakeholder group affects trust in the
water managers directly, or whether such an effect is indirect by means
of its supposed impact on one’s risk perceptions.
H3a Being a stakeholder to a particular issue directly affects (issuespecific) trust in water managers.
H3b Through an initial impact on one’s risk perceptions, there is an
indirect effect of being a stakeholder on issue-specific trust in water
managers (either mediation or moderation).
Perceptions that water managers are open and honestly share in
formation with the public are often seen as a factor increasing trust in
water managers, as it demonstrates that the communication source is
both forthcoming and forthright (Peters et al., 1997). Nevertheless, the
relation may also be in the opposite direction as more information does
not necessarily lead to desired attitudes (e.g. trusting) or behaviors

2.2.1. Control variables
Finally, we control for the possible confounding effects of a block of
exogenous socio-demographic variables that can both be linked to (some
of) our predictor variables as well as to our outcome. While women, for
example, tend to be more concerned about environmental risks, they
often report lower levels of trust than men (e.g. Irwin et al., 2015). There
is also evidence that risk-perceptions and trust may consistently be
affected by differences between age groups (e.g. Schoon and Cheng,
2011), levels of education, and income levels (e.g. Van der Meer, 2010).
3. Methodology
In this paper, we specifically investigate trust in Rijkswaterstaat and
the water boards, the organizations tasked with water management in the
Netherlands. The main responsibilities for water management are
divided between these organizations that function independently
although they often work together. Rijkswaterstaat is an agency of the
Dutch Ministry of Transport, Public Works and Water Management. It is
responsible for a large part of the Dutch physical infrastructure. Its tasks
include protection against flooding of the sea and flooding from any of
the major rivers. It also ensures that sufficient water flows through the
main waterways for navigation and irrigation (van den Brink, 2009). To
3
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this end, Rijkswaterstaat maintains dunes, dikes, dams, and barrages
along the sea shores as well as along the main rivers (Rijksoverheid.nl,
2020).
The Dutch water boards are regional government bodies that manage
waterways, water barriers, and pumping stations in their regions
(Rijksoverheid.nl, 2020). Additionally, the water boards are increas
ingly tasked with managing the quality of surface water and nature
conservation (Toonen et al., 2006). As of 2021, there are 21 water
boards in the Netherlands. The water boards form an independent
government layer in which nearly three-quarters of the seats in their
general administrative councils are democratically elected. Historically
turnout in these elections has been low, and public knowledge of the
candidates and issues appeared at best to be rather limited (de Jong and
Meijerink, 2006; OECD, 2014). However, the increasing visibility of
drought and environmental issues have brought more attention to the
political dimension of water management, which seems to be exempli
fied by the increased turnout during the past two water board elections
(43.5% in 2015, 51% in 2019).

The average level of general trust in Rijkswaterstaat scores almost
7.8 on a 0–10 scale (Fig. 1, left). Trust that Rijkswaterstaat will properly
perform its flood-protection tasks is comparably high. In contrast,
average trust levels in the capacities of Rijkswaterstaat to properly
perform its “drought prevention”, “water quality”, and “nature conser
vation” tasks are somewhat lower, with average scores ranging closely
around 7.4. Those are significantly lower scores than for the general
trust and flood-protection indicators (there is no overlap between the
95% confidence interval ranges). The rather small spread of the 95%
confidence intervals around all of the reported mean values in the figure
indicates that the sample means very closely resemble the true means
among the Dutch population as a whole.
General trust in the water boards, with a score of 7.6, is only a little
lower than general trust in Rijkswaterstaat (Fig. 1, right). The taskspecific scores show that respondents trust the water boards the least
when it comes to their shortage- and drought-management perfor
mances (average trust score of 7.2). Respondents also report somewhat
lower levels of trust in the capacities of the water boards to take care of
the surface-water quality in one’s region and of nature conservation. The
highest level of trust is reached for trust in the waste-water purification
capacities of the water boards.

3.1. Data
Data have been collected by I&O Research1 using self-assisted online
surveys during the first two weeks of March 2020. Invitations to
participate in the survey were send to 4520 randomly selected members
of the already existing online panel of I&O Research. Participation in
this panel is stimulated with small payments, only possible on request,
and itself based on random sampling from the Dutch population.
Completed surveys have first been checked for (impossibly) fast reaction
times, straight-lining, and illogical answering patterns. A total number
of 2262 respondents completed the questionnaire correctly, which
means a 50% response rate.2 The final sample of respondents appears to
be representative of the Dutch population with respect to most included
background characteristics. Only older-aged respondents (age groups
50–64, 65+) are overrepresented compared with younger respondents
(age groups 18–34, 35–49). Hence, we use probability weighting for
“age group” in all the analyses hereafter presented.
The timing of our survey coincided with the rise of the global Covid19 pandemic. Some of our predictors (particularly political trust) may
somehow be affected by reactions to the upcoming health crises. How
ever, as the true impact of the pandemic among the Dutch population
became clear only after the survey was closed, we think that such an
influence on our data would have been rather limited. In addition, we do
also not expect any influence on our data from particular water-related
events in the period before the study. The last major floods occurred in
the nineties (Klijn et al., 2004), while the more recent impact of drought
and the decline of biodiversity has been more gradual and less visible
that the impact of floods (Duineveld et al., 2017).

3.3. Independent variables
Personal (societal) risk perceptions are assessed asking respondents
to indicate on a scale from 0 to 10 (0 = not worried at all to 10 = very
worried) how worried they are that a series of case-by-case mentioned
water-related hazards will negatively influence their life (Dutch society
as a whole). Fig. 2 displays the specific issues that we addressed. People
are on average most worried about the negative consequences of dam
age to nature and biodiversity loss for their own personal well-being
(average score of 6.4). Other issues on which people on average have
considerably high personal risk perceptions are the negative conse
quences of drinking-water quality problems and problems due to
droughts. People seem to be less concerned about the possible negative
consequences for their own well-being as a result of flooding from the
sea/rivers (average worries around 5.0 and 5.3). Furthermore, the
rather large standard deviations around the observed mean scores show
that the public is rather diverse when it comes to its personal risk per
ceptions. Turning to the societal risk perceptions, a rather comparable
patterns appears between the issues. In addition, people are on average
(over all issues) around 4.5 percent points more concerned about the
societal consequences of the potential hazards than about the negative
consequences for themselves. Nevertheless, individual-level differences
between personal- and societal-risk perceptions vary considerably;
almost one-third of the respondents are more worried about the negative
consequences for themselves than about the negative societal conse
quences of the presented risks.
To investigate one’s vulnerability to specific threats, we used a map
of the Netherlands in which the country is divided in 99 geographical
districts. Using the first two digits of respondents’ postal codes, we first
coded respondents from districts that border the North Sea or the IJs
selmeer as “living in a seaside area” (No = 68.8%; Yes = 31.2%). A
second dummy variable codes
whether respondents live in a postal code district that borders one of
the major rivers (No = 69.3%; Yes = 30.7%). Maas, Waal, Lek, Rijn, and
IJssel are herein considered as the major rivers. A third dummy variable
codes whether people live in a district at high risk of droughts (No =
53.8%; Yes = 46.2%). To this end, the postal code areas have been
compared with the Dutch drought map of 2018 (KNMI, 2018). Finally, a
dummy variable has been created to indicate whether respondents are
from predominantly urban areas or from predominantly rural areas
(Urban = 48%; Rural = 52%).
Based on a question about whether respondents are involved in one
(or several) of the relevant stakeholder groups, we constructed a series
of dummy variables. A large majority of 87.4% of the respondents is not

3.2. Dependent variables: trust in the water managers
To measure trust in Rijkswaterstaat and the water boards, we asked
respondents to indicate on a (Likert-type) scale from 0 (no trust at all) to
10 (complete trust) how much trust they generally have in Rijkswater
staat and the water boards.3 Subsequently, we asked respondents to
indicate on a scale from 0 to 10 how much trust they have that Rijks
waterstaat and the water boards properly perform a series of specific
tasks assigned to them at their own geographic scales (tasks listed in
Fig. 1).
1
A leading private research institute in the Netherlands specialized in survey
and market research.
2
This is in line with other surveys sampled by I&O Research and commonly
considered a normal response rate for surveys in the social and organizational
sciences (Baruch and Holtom, 2008).
3
See online appendix A for a full description of all survey questions.
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Fig. 1. Trust in Rijkswaterstaat and the water boards.

Fig. 2. Personal and societal-risk perceptions.

involved in any of the stakeholder groups. A substantial group of 6.5% of
our respondents is involved in the agrarian sector. The variables for the
other sectors indicate that 1.1% of the respondents are involved in
fishery, 1.6% in the shipping sector, 1.8% in water management, and
3.8% in nature conservation.
We used a self-assessment question to ask respondents to indicate on
a scale from 0 to 10 (0 = not informed at all to 10 = very well informed)
how well informed they feel themselves about water-management issues
in the Netherlands. The Dutch public feels itself at best averagely

informed on water-management issues (mean = 5.2). However, rather
large variations exist between people to this regard (SD = 2.0). Stake
holders more engaged with water issues, such as farmers (mean = 5.9),
water managers (mean 7.6), and nature conservationists (mean = 6.5),
feel themselves much better informed than the average public. One’s
geographical location does not matter in this regard.
We used four commonly adopted items to capture political trust (van
der Meer and Ouattara, 2019). Those items ask on a 0–10 scale (0 = no
trust at all to 10 = complete trust) how much trust the respondents have
5
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in the following institutions: the current Dutch Government; parliament;
political parties; and public authorities in general. Factor analysis shows
that all four items scale on one underlying dimension. Subsequently, a
scale variable indicating generalized political trust is constructed
(Cronbach’s α = 0.94). The average level of political trust among the
Dutch population at the moment of the survey scores a 5.1, with an
estimated population standard deviation of 2.0. Although it could well
be expected that trust in the general political institutions in the
Netherlands is lower and more dispersed than trust in the water man
agers, the 2.5 point gap between average political trust and average trust
in the water managers stands out as a very substantial difference.
Current party preferences have been measured asking respondents
which political party they would most probably vote for if parliamentary
elections were held today. Valid party choices are provided by 87% of
the respondents. To investigate political participation in the domain of
water governance, we asked whether respondents turned out in the
March 2019 water boards election. The turnout rate of respondents in
our sample is relatively high with 71.7%, while 13% of the respondents
did not know anymore whether they voted.
Socio-demographic background characteristics have been provided
by I&O Research from the already measured panel characteristics. Age is
an ordinal variable divided in four subgroups (18–34, 35–49, 50–64, and
65+). Education has been measured by asking respondents to report the
highest level of education that they completed. As an indicator of one’s
financial situation we relied on an ordinal scale.

both types of risk perceptions, this does not come as a surprise. The
variables simply share a large part of their explanatory power on trust.
To get rid of the multicollinearity problem, we estimated all models
thrice. Each model either includes the personal-risk perception predictor
(s), the societal-risk perception predictor(s), or newly computed
combined-risk perception predictor(s) (which is a scale variable
combining the personal- and societal-risk perceptions). We subsequently
only report the model with the version of the risk perception predictor
whose inclusion resulted in the strongest overall model fit.
Table 1 presents our full models in which we simultaneously entered
all our predictors. The first model in Table 1 tests the effects of the
predictors on generalized trust in the water managers. The adjusted Rsquared value of 0.197 shows that the predictors with true effects on the
dependent variable approximately explain 20% of the variance in the
outcome variable. As we are trying to explain generalized trust in the
Dutch water managers in this specific model, we investigate the effects
of one’s risk perceptions also by means of a generalized risk-perception
indicator. To this end, we combined the eight issue-specific personal-risk
perceptions into a scale variable (Cronbach’s α = 0.92). A similar scale
variable has been constructed to indicate generalized societal-risk per
ceptions (Cronbach’s α = 0.95). Inclusion of the personal-risk perception
scale (compared with the societal- and combined-risk perception scales)
results in the best model specifications. Table 1 reveals that there is a
significant curvilinear relation – both the linear and quadratic term are
significant at the α = 0.01 level – between one’s generalized personalrisk perceptions and one’s generalized level of trust in water man
agers. The left-hand panel in Fig. 3 shows the curvilinear predictions of
generalized trust in water managers under different levels of personalrisk perceptions. People who are not worried at all that water-related
hazards may negatively affect themselves are predicted to have the
highest levels of trust in water managers (values around 8.5 on the tenpoint scale). Those trust values slowly drop for higher scores on the riskperception measure. A risk-perception score around 7 is accompanied by
a trust level just above 7.5 points. At the highest end of the individual
risk-perception measure, the levels of trust in water managers become a
little higher again.
We also observe a direct effect on trust of living in an area close to
one of the major rivers. Living in such an area significantly reduces one’s
overall trust in water managers by 1.3 percent points. Being occupied as
farmer, fisherman, boatman, water expert, or environmentalist does not
lead to significantly higher or lower levels of generalized trust in the
water managers than the levels of trust reported by people not involved
in such groups.
The extent to which people feel themselves well informed on watermanagement issues also has a significant curvilinear effect on trust in
water managers. The middle panel of Fig. 3 shows that people scoring
values around 4 and 5 on this measure have relatively the lowest levels
of generalized trust in water managers. For people with higher scores on
the “well-informed” measure, the predicted trust levels increase to
around 8.4 points for those who feel very well informed. Overall, this
effect is only rather moderate in size.
The political-trust scale turns out to have a strong significant effect
upon trust in water managers. The right-hand panel of Fig. 3 shows that
those who report no trust at all in political institutions are predicted to
have the lowest trust in water managers (scores below 7). People with
moderate political-trust scores are predicted to report somewhat higher
scores regarding trust in water managers (scores between 7.5 and 8);
those with very high levels of political trust are predicted to also have
the highest levels of generalized trust in water managers (scores around
and above 8.5).
When solely looking at this full model, it appears that one’s current
party preferences do not matter a lot when explaining trust in water
managers. Only people with electoral preferences for the Socialist Party
(SP) or the Dutch Reformed Party (SGP) are predicted to have signifi
cantly higher levels of trust in water managers compared with the party
set as the reference category (government Party the Liberal Democrats

4. Results of regression models
4.1. Investigating generalized trust in the water managers
In this section, we turn to the second aim of our paper, which is to
explain how our set of potential determinants underpin individuals’
trust in the Dutch water managers. We first estimated two series of linear
regression models (using Stata 15.1) to separately explain trust in
Rijkswaterstaat and trust in the water boards. However, as we found that
the selected predictors explain trust in both organizations in rather
similar ways (results presented in appendices B and C), here we present a
series of more parsimonious models in which we explain trust in water
managers in a more general sense. To this end, we combined the trust
measures for Rijkswaterstaat and the water boards.4
We started our analyses by estimating several more limited models in
which we step by step entered additional predictors (see online appendix
D). We first estimated a series of bivariate models to establish whether
the effects of the core predictors should best be modelled linearly, or
whether a quadratic term should be added to the models. Model fit
statistics showed that the risk-perception measures and the measure
indicating whether people feel themselves well informed on watermanagement issues should in almost all of our models be allowed to
relate to trust in a curvilinear pattern. The political-trust scale turned out
to be modelled best using a simple linear predictor.
When proceeding with our model estimations, we also found out that
the simultaneous inclusion of the personal- and societal-risk perception
variables in our models results in a multicollinearity problem (indicated
by too large values of the VIF statistic for those variables) and biased
estimates of either the effect of the personal- or the societal-risk
perception predictor. Given the high correlation (r = 0.84) between

4

We first combined the general trust in Rijkswaterstaat and the general trust
in the water boards’ measures into a 0–10 scale variable indicating generalized
trust in water managers (Cronbach’s α = 0.82). Subsequently, we combined the
issue-specific measures of both agencies indicating trust in their combined
flood-protection capacities (Cronbach’s α = 0.81), trust in their combined
drought-management capacities (Cronbach’s α = 0.84), trust in their combined
water-quality management capacities (Cronbach’s α = 0.80), and trust in their
combined nature-protection capacities (Cronbach’s α = 0.84).
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Table 1
Explaining trust in water managers.
Predictors

Dependent variables: Generalized and issue-specific trust in water managers
Generalized trust in water
managers

Risk Perceptions:
Individual Risk Perceptions Scale (IRPS)
IRPS*IRPS
Individual Risk Perceptions Flooding (IRPF)

Task:
Flood
protection

− 0.281**
(0.068)
0.021**
(0.006)

− 0.333**
(0.040)
0.028**
(0.004)

IRPF*IRPF
Combined Risk Perceptions Droughts (CRPD)
CRPD*CRPD
Individual Risk Perceptions Water Quality (IRPWQ)

Task: Drought
management

− 0.225**
(0.068)
0.016**
(0.006)

IRPWQ*IRPWQ
Combined Risk Perceptions Natural Degradation
Relation to actual water risks:
Living in seaside area (0 = no; 1 = yes)
Living in riverside area (0 = no; 1 = yes)
Living in area at high risk of droughts (0 = no; 1 =
yes)
Living in urban/rural area (0 = rural; 1 = urban)
Occupied or strongly related to sector:
– Agriculture
– Fishery
– Shipping
– Water management
– Nature conservation
Informed
Informed on water management
Informed*Informed
Political attitudes:
Political-trust scale
Party preferences elections today (base level: VVD)
– PVV
– CDA
– D66
– Green Left
– Socialist Party
– PvdA
– Christian Union
– Party for the Animals
– 50 Plus
– SGP
– Forum for Democracy
– Other party

Task:
Water
quality

− 0.289**
(0.061)
0.023**
(0.006)

Task:
Nature
conservation

− 0.055**
(0.016)

0.017
(0.065)
− 0.129*
(0.059)
0.058
(0.063)
− 0.026
(0.055)

0.045
(0.065)
− 0.091
(0.063)
0.094
(0.062)
− 0.029
(0.054)

0.039
(0.072)
− 0.096
(0.069)
0.000
(0.070)
− 0.037
(0.061)

0.063
(0.071)
− 0.209**
(0.069)
0.136*
(0.067)
− 0.068
(0.060)

0.046
(0.074)
− 0.178*
(0.073)
0.186**
(0.071)
− 0.028
(0.063)

− 0.113
(0.123)
− 0.225
(0.403)
− 0.278
(0.295)
− 0.457
(0.245)
0.071
(0.197)

− 0.118
(0.119)
0.022
(0.290)
− 0.335
(0.258)
0.057
(0.217)
0.018
(0.149)

− 0.002
(0.136)
− 0.356
(0.316)
− 0.476
(0.283)
− 0.082
(0.261)
− 0.075
(0.184)

0.097
(0.132)
− 0.246
(0.368)
− 0.359
(0.287)
− 0.172
(0.271)
− 0.189
(0.204)

0.083
(0.149)
− 0.124
(0.399)
− 0.434
(0.295)
− 0.109
(0.281)
− 0.389
(0.217)

− 0.192**
(0.057)
0.024**
(0.006)

− 0.194**
(0.054)
0.025**
(0.006)

− 0.219**
(0.058)
0.024**
(0.006)

− 0.179**
(0.056)
0.021**
(0.006)

− 0.198**
(0.060)
0.023**
(0.006)

0.240**
(0.022)

0.216**
(0.020)

0.244**
(0.022)

0.262**
(0.023)

0.275**
(0.025)

0.312
(0.166)
0.187
(0.112)
0.077
(0.103)
0.129
(0.093)
0.338*
(0.147)
0.125
(0.098)
0.176
(0.109)
0.308
(0.159)
0.159
(0.125)
0.310*
(0.141)
0.151
(0.150)
− 0.128

0.167
(0.175)
0.143
(0.121)
− 0.019
(0.115)
0.133
(0.105)
0.314*
(0.145)
0.148
(0.116)
0.184
(0.125)
0.224
(0.179)
0.186
(0.130)
0.320*
(0.146)
0.255
(0.152)
− 0.001

0.305
(0.185)
0.166
(0.137)
0.013
(0.122)
− 0.058
(0.123)
0.205
(0.166)
0.086
(0.125)
0.091
(0.142)
− 0.038
(0.191)
0.262
(0.140)
0.162
(0.196)
0.285
(0.164)
0.019

0.336
(0.177)
0.135
(0.123)
0.076
(0.117)
− 0.107
(0.115)
0.270
(0.176)
0.088
(0.113)
0.085
(0.120)
− 0.099
(0.183)
0.171
(0.138)
0.216
(0.174)
0.250
(0.162)
0.032

0.454*
(0.185)
0.142
(0.126)
0.137
(0.122)
− 0.254*
(0.124)
0.089
(0.192)
0.086
(0.124)
0.114
(0.134)
− 0.186
(0.198)
0.255
(0.140)
0.393*
(0.176)
0.287
(0.169)
0.003
(continued on next page)
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Table 1 (continued )
Predictors

– Do not want to say
Voted in water board elections (base level = No)
– Yes
– Don’t know anymore
Background Variables
Gender (base = man)
Age (base level group: 18–34)
– (35–49)

Dependent variables: Generalized and issue-specific trust in water managers
Generalized trust in water
managers

Task:
Flood
protection

Task: Drought
management

Task:
Water
quality

Task:
Nature
conservation

(0.173)
0.194
(0.112)

(0.166)
0.154
(0.120)

(0.194)
0.152
(0.133)

(0.175)
0.204
(0.121)

(0.193)
0.202
(0.129)

0.039
(0.072)
0.169
(0.113)

0.055
(0.069)
0.113
(0.111)

0.031
(0.076)
0.018
(0.121)

0.039
(0.079)
0.155
(0.121)

− 0.006
(0.078)
0.003
(0.118)

0.027
(0.056)

0.018
(0.055)

0.097
(0.063)

0.082
(0.062)

0.093
(0.064)

− 0.011
(0.094)
− 0.047
(0.083)
− 0.113
(0.088)

0.190
(0.109)
0.170
(0.095)
0.163
(0.100)

0.240*
(0.105)
0.267**
(0.098)
0.371**
(0.102)

0.275*
(0.109)
0.236*
(0.101)
0.270*
(0.107)

0.229*
(0.116)
0.006
(0.111)
0.143
(0.113)
0.083
(0.111)
0.152
(0.122)

0.116
(0.128)
− 0.029
(0.121)
0.073
(0.130)
− 0.027
(0.125)
0.093
(0.138)

0.238
(0.129)
0.069
(0.126)
0.138
(0.138)
0.128
(0.130)
0.033
(0.141)

0.144
(0.137)
− 0.046
(0.134)
− 0.104
(0.144)
− 0.072
(0.138)
− 0.273
(0.155)

− 0.053
(0.093)
− 0.056
(0.101)
0.079
(0.088)
0.166
(0.099)
− 0.165
(0.105)
7.397**
(0.261)
2041
0.204
0.187

− 0.016
(0.108)
− 0.087
(0.111)
0.114
(0.101)
− 0.014
(0.121)
− 0.178
(0.119)
6.768**
(0.340)
2040
0.151
0.133

− 0.045
(0.114)
− 0.047
(0.112)
0.075
(0.102)
0.109
(0.117)
− 0.150
(0.120)
6.528**
(0.317)
1978
0.192
0.174

− 0.079
(0.115)
− 0.094
(0.117)
0.077
(0.104)
0.065
(0.118)
− 0.174
(0.126)
6.148**
(0.309)
1036
0.176
0.159

− 0.009
(0.094)
– (50–64)
− 0.108
(0.084)
– (65+)
− 0.121
(0.088)
Highest level of education (base: Lower Vocational or Intermediate Secondary)
– Intermediate Secondary first 3 years (Mavo–Havo)
0.340**
(0.122)
– Lower Vocational (MBO)
0.103
(0.120)
– Higher Secondary (Havo–VWO last years)
0.237
(0.126)
– Higher Vocational (HBO–University Bachelor)
0.162
(0.122)
– Master degree & PhD
0.269*
(0.130)
Income of one’s household (base: lower than modal)
– Almost modal
− 0.028
(0.105)
– Modal
− 0.047
(0.103)
– 1 to 2 times modal
0.101
(0.099)
– Above 2 times modal
0.177
(0.110)
– Don’t want to say
− 0.177
(0.115)
Constant
7.257**
(0.320)
Observations
1954
R-squared
0.214
Adjusted R-squared
0.197

Standard errors in parentheses.
**p < 0.01, *p < 0.05.

[VVD]). However, an alternative model that does not include the
political-trust scale (model IV; Table D1 in appendix D) shows that
people with party preferences for either one of the far-right parties –
party for the Freedom (PVV) and Forum for Democracy (FvD) - actually
have significantly lower levels of trust in water managers. Nevertheless,
as both electoral support for such parties (Voogd and Dassonneville,
2018) as well as trust in water managers are strongly related to political
(dis)trust, it appears that after inclusion of the political-trust scale in our
models, the initial relation between PVV/FvD preferences and lower
trust in water managers disappears. Whether one voted in the water
board elections does not affect one’s trust in water managers.
Finally, we do not find evidence that the socio-demographic control
variables confound any of the observed relations between our focal
predictors and the outcome. The same applies to the models that we
present in the next sections 4.2 and 4.3. The effects of our main pre
dictors do hardly change when entering the control variables (online
appendix D, compare the ‘full model(s)’ to the ‘no control(s) model(s)’ in
tables D1 and D2). Hence, we refrain from structurally interpreting
those effects (Keele et al., 2020).

4.2. Investigating task-specific trust in the water managers
The last four models in Table 1 report the relations between our
predictors and the task-specific types of trust. To investigate the effects
of the risk-perception variables in those models, we now use the issuespecific risk perceptions instead of the risk-perception scales.
The last four models in Table 1 show that the issue-specific risk
perceptions significantly affect trust in the water managers for all the
four tasks. The effect of the risk perceptions on trust in the natureconservation capacities of water managers follows a linear pattern; the
other relations of the risk perceptions with task-specific trust follow a
curvilinear pattern (see Figs. D2 to D5 in appendix D). One’s
geographical location has a significant negative impact on both trust in
the water-quality management capacities and trust in the natureprotection capacities of water managers for people who live close to a
major river. People who live in areas high at risk of drought have
significantly more trust in the capacities of water managers to deal with
the same two tasks. Being involved in any of the stakeholder groups does
not affect trust in the water managers once this is controlled for the other
predictors in the model.
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Fig. 3. Predicting generalized trust in water managers over the 3 main predictors.

Above all, models 2–5 show that the generalized political-trust scale
is the strongest predictor of the four task-specific types of trust in the
water managers. This relation is even somewhat stronger for the trust in
the “water-quality” and “nature-conservation” capacities of the water
managers than for the “flood-protection” task. Feeling oneself well
informed on water management also significantly affects all types of
task-specific trust. Party preferences especially seem to matter in
explaining trust in the nature-conservation capacities of the water
managers. Once controlling for risk perceptions and generalized politi
cal trust, party preferences for the PVV and the SGP are significantly
associated with higher levels of this type of trust, while party prefer
ences for Green Left (GL) are associated with lower trust in the natureconservation capacities of the water managers. Voting in the water
board election does not affect any of the task-specific types of trust.

Modeling (SEM) and the Baron and Kenny four-step indirect effect
method (Baron and Kenny, 1986) we equivalently find that the initially
observed positive effect of being affiliated to nature conservationists on
trust in the nature conservation capacities of the water managers dis
appears when the effect of one’s issue-specific risk perceptions has been
taken into account. Yet, although significant, this mediation effect is not
particularly strong as the indirect effect that leads through one’s risk
perceptions represents only 11% of the total effect.
Moderation would occur when the direction and/or strength of the
initially observed relation between a predictor of interest (the risk per
ceptions) and trust in the water managers is affected by the value of a
third “moderating” variable (geographical vulnerabilities and/or
stakeholder affiliations) (Baron and Kenny, 1986; Bennett, 2000). We
find a few occurrences of significant and meaningful moderations (see
Figs. E1–E3 in appendix E). First, the curvilinear association between the
risk perceptions on droughts and trust in the water managers does not
follow the same pattern among people who live close to a river
compared with people who live further away from the rivers. (Fig. E1 in
appendix E). Second, the relation between the risk perceptions on
droughts and trust in the water managers to deal with droughts follows
an even more pronounced curvilinear pattern among farmers than
among other people. (Fig. E2 in appendix E). Third, the relation between
the water-quality risk perceptions and trust in the water managers to
deal with water-quality issues is different among water managers
themselves than among ordinary people. Among water managers, we do
not find the common pattern of very low risk perceptions being associ
ated with higher trust (Fig. E3 in appendix E).

4.3. Indirect effects
We stated in the Theory section that the way in which the geographic
vulnerabilities and/or the stakeholder affiliations affect trust in the
water managers may potentially follow indirect trajectories such as
mediation or moderation. Mediation would occur when the risk per
ceptions (partially) account for initially observed associations (in a
model without the mediator) between the aforementioned predictors
and trust in the water managers. In such a way, the mediator further
explains the generative mechanism through which the initial predictor is
able to influence the outcome (Baron and Kenny, 1986; Bennett, 2000).
An important precondition for mediation to occur is that the focal
predictor does not only affect the outcome variable (trust in the water
managers), but also accounts for variations in the mediator (the risk
perceptions). We find that some of the geographical vulnerabilities and/
or some of the stakeholder affiliations indeed affect the risk perceptions
in a few occasions (appendix E, Tables E1 and E2). People who live close
to the sea (major rivers) perceive potential flooding from the seas
(rivers) as riskier to themselves. Living in the dryer areas is associated
with higher personalized risk perceptions with regard to the possible
damage of droughts. Among the different stakeholder groups, it stands
out that farmers are less worried about almost each water-related issue,
while water managers are significantly more worried about risks pro
vided by water-quality threats. Environmentalists are more worried
about droughts and natural degradation. Nevertheless, we find only one
clear case of a mediation effect. Applying both Structural Equation

4.4. Implications of the findings for our hypotheses
Table 2 summarizes the evidence that we found for each of our hy
potheses. H1 on the negative relation between risk perceptions and trust
in water managers is generally supported, although the curvilinear na
ture of this relation asks for a modest reformulation of the hypothesis.
H2a on the direct effects of being geographically vulnerable to certain
risks is only partially supported for specific vulnerabilities (living close
to a river and/or drought area) and in relation to specific tasks. H2b on
the indirect effects of being geographically vulnerable to certain risks
can generally be rejected except for the single case in which living close
to a river functions as a moderator. The findings do not support H3a on
the direct effects of stakeholder affiliations, while there is some mixed
9
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Table 2
Supported and rejected hypotheses.
Hypotheses:

H1: Risk perceptions
H2a: Geographical
vulnerability
- Direct effect
H2b: Geographical
vulnerability
indirect effects;
- Risk perceptions as
a mediator
- Geographic
vulnerability as a
moderator
H3a: Stakeholder
affiliation
- Direct effects
H3b: SA indirect
effects
- Risk perceptions as
mediator
- Stakeholder
affiliations as a
moderator
H4a: Feeling
informed: (+)
H4b: Feeling
informed: (− )
H5: Political Trust

Generalized and issue-specific trust in water managers
Generalized trust
in water
managers

Task:
Flood
protection

Task: Drought management

Task:
Water quality

Task:
Nature conservation

✓ (Nuances
needed)
✓River area (− )

✓ (Nuances
needed)
⨯

✓ (Nuances needed)

✓ (Nuances needed)

✓

⨯

✓River area (− )
✓Drought area (+)

✓River area (− )
✓Drought area (+)

⨯

⨯

⨯

⨯

⨯

⨯

⨯

⨯

⨯

⨯

⨯

✓⨯ (Living close to a river moderates the
relation between risk perceptions and trust
in water managers)
⨯

⨯

⨯

⨯

⨯

⨯

⨯

⨯

⨯

✓⨯ (Needs
rephrasing)
✓⨯ (Needs
rephrasing)
✓

✓⨯ (Needs
rephrasing)
✓⨯ (Needs
rephrasing)
✓

✓⨯ (The curvilinear relation between
drought-management risk perceptions and
issue-specific trust in water managers is
more pronounced among farmers)
✓⨯ (Needs rephrasing)

✓⨯ (The curvilinear relation between
water-quality risk perceptions and issuespecific trust in water managers is more
pronounced among water managers)
✓⨯ (Needs rephrasing)

✓⨯ (Only for nature
conservationists)
⨯

✓⨯ (Needs rephrasing)

✓⨯ (Needs rephrasing)

✓

✓

✓⨯ (Needs
rephrasing)
✓⨯ (Needs
rephrasing)
✓

✓ = Hypothesis supported by the data; ⨯ = Hypothesis rejected; ✓⨯ = Hypothesis partly supported.
(+) = Positive effect, (− ) = Negative effect

support for H3b as specific stakeholder affiliations are a few times
involved in indirect mediation or moderation effects. H4a and H4b on
the positive or negative relation between feeling oneself well informed
on water management and trust in water managers are both only
partially supported by the data. Rather, the findings suggest that both
hypothesis need to be combined into a single hypothesis that reflects the
curvilinear nature of this relation. Finally, H5 is fully supported by all of
our findings.

example, droughts, make drought management complex, as causes and
solutions can have great impact on involved stakeholders while other
people may remain largely unaffected. As such, different groups may
have different interests and they may hold different perspectives on
whether the water managers can be trusted to deal with such tasks in the
way envisioned by those groups. Overall, this shows that trust is indeed
context and issue specific (Hardin, 2002; Lewicki et al., 2006).
In relation to the second aim of this study, the findings show above
all that it is important to analytically distinguish between public trust in
the general political institutions in a country and trust in more executive
governance agencies. The relation between both types of trust is
twofold. On the one hand, average political distrust at the country level
does not necessarily spill over into a high average level of distrust in the
water managers. The absolute level of trust in water managers in the
Netherlands far exceeds the absolute level of generalized political trust.
Nevertheless, on the other hand, our analyses show at the individual
level that generalized political trust is the strongest determinant of trust
in water managers in all of our models. This provides us with a water
governance example of a relation that was previously already observed
in the context of trust in other types of NRM agencies (e.g. Davenport
et al., 2007; Hamm et al., 2013; Leahy and Anderson, 2008). Further
more, that this observed positive effect of generalized political trust is
even stronger when explaining some of the task specific types of trust (i.
e. “drought-management”, “water quality”, and “nature-conservation”)
is of substantial interest. We think that these findings might again be
explained best by the fact that public opinion on these tasks is more
diverse compared with flood management, and also influenced by po
litical party preferences. Especially for the nature-conservation task,
such a diversity is exemplified by the fact that trust in the water man
agers to successfully deal with this issue is negatively affected (by green
party support) and positively affected (by right-wing party support) by
party preferences, even when the effect of the political-trust scale has

5. Discussion
In this study, we first of all established that, in the Netherlands, trust
in water managers is relatively high. This might be explained by the
long-standing history of Dutch water management that is generally
perceived as successful, particularly when it comes to flood protection
(Mostert, 2017; Warner et al., 2008). Hence, it is not surprising that our
findings show that Dutch water managers are trusted the most when it
comes to their perceived flood-protection capacities. The positive per
ceptions on these capacities also seem to be highly influential in deter
mining one’s overall level of trust in the water managers, as the averages
are on the same level and both types of trust are strongly correlated.
Additionally, our finding that other task specific types of trust in the
water managers (i.e. ‘shortage and drought management’, ‘water-
quality management’, and ‘nature conservation’) are significantly lower
(although still rather high) than trust in the flood protection capacities
of the water managers, seems to us an original contribution to the wider
literature on trust in the context of NMR agencies as such differentia
tions have – to our knowledge - not been reported before. In our
perspective, such differences might be explained by the public per
spectives on these different tasks. The former issues are often much less
visible and less of a direct threat to large groups of people than possible
direct threats of flooding. The multitude of underlying causes of, for
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been taken into account. This seems to indicate that people who strongly
favor (parties that support) nature conservation require more from the
actions of water managers before those managers earn their trust than
people who (support parties that) care less about the environment.
The results with regard to the relation between people’s risk per
ceptions and (issue-specific) trust in water managers are to a great extent
in line with the literature that relates higher public trust in risk man
aging agents to reduced environmental risk perceptions (Ross et al.,
2014; Siegrist et al., 2005; Terpstra, 2011). Nevertheless, some impor
tant comments need to be made. First, the curvilinear pattern of our
findings shows that there are deviations from the commonly expected
direction of the relation. For a small group of people with the highest
level of risk perceptions, trust in water managers is somewhat higher
again than for those who are more moderately worried of the risks. The
most likely explanation for this right-hand side tip in the curve is that
those who are most worried about the potential negative consequences
of water related hazards often have electoral preferences for progressive
green parties (see table E1 in online appendix E). As such parties are
commonly supportive of government interventions by means of existing
state institutions, their supporters can be expected to also remain
considerably supportive towards state institutions and government
agencies as well, in spite of their substantial worries. Second, we
acknowledge the limitation that our cross-sectional study design – just
like most previous studies - cannot rule out that it is people’s trust which
affects one’s risk perceptions (Ross et al., 2014; Siegrist et al., 2005;
Terpstra, 2011), instead of the other way around. Especially, when
people have high esteem for the work of the water managers and
consider a certain task as manageable within the capacities of the
managers – as the Dutch historically tend to do with regard to flood
management – it may be the case that those trust evaluations affect one’s
risk perceptions. At the other hand, in the case of rather general po
tential risks, such as pollution and damage to nature, that potentially
occur at a much larger (geographical) scale than the scale at which water
managers can be expected to effectively deal with such risks, it seems
more likely that one’s risk perceptions affect one’s trust. Hence, we
recommend follow up studies to further address the (issue specific)
directionality of this relation. Finally, it turns out that distinguishing
between personal and societal-risk perceptions hardly leads to different
results for the observed relations between risk perceptions and trust in
the water managers.
When reflecting on our finding of the curvilinear nature of the
relation between feeling oneself well informed about water management
and (issue specific) trust in water managers, we need to acknowledge
that those findings may be somewhat endogenous and affected by our
choice for a subjective measure. We therefore recommend future studies
to also investigate the relation between trust and how well informed
people objectively are about water management. Nevertheless, overall
our findings on the role of risk perceptions and feeling oneself informed
are in line with earlier studies (Bulkeley, 2000; Cook and Overpeck,
2019; Rippl, 2002), providing ample support for the idea that informing
the wider public about water-management practices and potential risks
does not necessarily enhance trust.
As we could hardly find existing empirical insights on the determi
nant of trust in water managers, our findings make a first substantial
contribution to the literature on trust in the context of water manage
ment. Nevertheless, we may have missed some important predictors in
our models as we could not rely on an already well developed empirical
literature. Although we do not think that our models are severely
underspecified, the future inclusion of additional determinant may
provide further validity to our findings. Factors to take into account may
for example be the recent performances of water managers (although
unlikely to affect our case too much, as most Dutch people are only very
generally aware of such performances), actual contact moments with
water managers, being ‘objective’ informed, and whether one actually
suffered any negative consequences. Furthermore, we do not see any
instant reasons why our findings regarding the individual-level

determinants of trust in water managers could not be validly generalized
beyond the Dutch context. However, to what extent our findings that
water managers are much better trusted than ordinary officeholders can
be generalized is another question. This may well be a peculiarity of the
Dutch case.
6. Conclusion and practical implications
Overall, we think that our findings are of substantial interest for
water managers across the globe. On the one hand, our findings imply
that water managers are able to build themselves a well-established
reputation based on long-lasting task performances which has the po
tential to earn water managers substantially higher levels of trust
compared with trust in other public officials (especially politicians). At
the other hand, our findings also imply that trust evaluations of water
managers are not immune from more general political evaluations.
Water managers will have to deal with lower levels of public trust when
it comes to several of their more politicized tasks. In the context of a
changing nature of water-management tasks, increasing public debates,
and a growing emphasis on public engagement (Leahy and Anderson,
2008; Smith et al., 2013), it may therefore become more likely that
future trust evaluations will have a more distinguished issue-specific
nature. Putting more attention to the development of issue-specific
trust may thus become increasingly important for water managers.
Furthermore, it remains difficult to instrumentally build public trust.
The direct stakeholders in our water management issues do not report
higher levels of trust than other people, while better informed people are
also not necessarily more trusting. Additionally, that better informed
and more involved people hold lower levels of trust in the capacities of
water managers may also positively be seen as the rise of critical people
who have higher expectations which prevents them from easily trusting
that water managers have the capacities to fulfill those expectations. To
this regard, further addressing whether more critical people more
strongly distinguish between competence based trust (our focus) and
affinity based types of trust (e.g. Stern and Coleman, 2015), could shed
additional light on the question what water managers themselves can do
to gain public support in the light of rising expectations. To help
developing such future studies, the central findings of the current study
could be of substantial help while we are also confident that they will
help water managers to better interpret public trust levels as a basis to
devise strategies for strengthening or enhancing trust.
Credit author statement
Remko J. Voogd: Conceptualization, Data curation, Methodology,
Writing – original draft, Writing – review & editing. Jasper R. de Vries:
Conceptualization, Writing – review & editing, Funding acquisition,
Project administration. R Beunen: Conceptualization, Writing – review
& editing.
Declaration of competing interest
The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.
Acknowledgements
The authors would like to thank the European Commission and WRC,
NWO, RCN and FORMAS for funding in the frame of the collaborative
international consortium EnTruGo financed under the 2018 Joint call of
the WaterWorks2017 ERA-NET Cofund. This ERA-NET is an integral
part of the activities developed by the Water JPI.

11

R. Voogd et al.

Journal of Environmental Management 300 (2021) 113749

Appendix A. Supplementary data

Fisher, J., Van Heerde, J., Tucker, A., 2010. Does one trust judgement fit all? Linking
theory and empirics. Br. J. Polit. Int. Relat. 12, 161–188. https://doi.org/10.1111/
j.1467-856X.2009.00401.x.
Gibson, J.L., Caldeira, G.A., Spence, L.K., 2003. Measuring attitudes toward the United
States supreme court. Am. J. Pol. Sci. 47, 354. https://doi.org/10.2307/3186144.
Grothmann, T., Reusswig, F., 2006. People at risk of flooding: why some residents take
precautionary action while others do not. Nat. Hazards 38, 101–120. https://doi.
org/10.1007/s11069-005-8604-6.
Hamm, J.A., PytlikZillig, L.M., Herian, M.N., Tomkins, A.J., Dietrich, H., Michaels, S.,
2013. Trust and intention to comply with a water allocation decision: the
moderating roles of knowledge and consistency. Ecol. Soc. 18, art49. https://doi.
org/10.5751/ES-05849-180449.
Hardin, R., 2002. Trust and Trustworthiness. Russel Sage Foundation, New York.
Harring, N., 2018. Trust and state intervention: results from a Swedish survey on
environmental policy support. Environ. Sci. Pol. 82, 1–8. https://doi.org/10.1016/j.
envsci.2018.01.002.
Hartmann, T., Driessen, P., 2017. The flood risk management plan: towards spatial water
governance. J. Flood Risk Manag. 10, 145–154. https://doi.org/10.1111/jfr3.12077.
Huitema, D., Meijerink, S., 2017. The politics of river basin organizations: institutional
design choices, coalitions, and consequences. Ecol. Soc. 22 https://doi.org/10.5751/
ES-09409-220242.
Huitema, D., Mostert, E., Egas, W., Moellenkamp, S., Pahl-Wostl, C., Yalcin, R., 2009.
Adaptive water governance: assessing the institutional prescriptions of adaptive (Co)Management from a governance perspective and defining a research agenda. Ecol.
Soc. 14 https://doi.org/10.5751/ES-02827-140126 art26.
Irwin, K., Edwards, K., Tamburello, J.A., 2015. Gender, trust and cooperation in
environmental social dilemmas. Soc. Sci. Res. 50, 328–342. https://doi.org/
10.1016/j.ssresearch.2014.09.002.
Keele, L., Stevenson, R.T., Elwert, F., 2020. The causal interpretation of estimated
associations in regression models. Polit. Sci. Res. Methods 8, 1–13. https://doi.org/
10.1017/psrm.2019.31.
Klijn, F., van Buuren, M., van Rooij, S.A.M., 2004. Flood-risk management strategies for
an uncertain future: living with rhine river floods in The Netherlands? AMBIO A J.
Hum. Environ. 33, 141–147. https://doi.org/10.1579/0044-7447-33.3.141.
KNMI, 2018. KNMI [WWW Document]. Droogte Monit. 2018. https://www.knmi.nl/
kennis-en-datacentrum/achtergrond/attributie-van-de-droogte-van-2018-in-nede
rland.
Leahy, J.E., Anderson, D.H., 2008. Trust factors in community–water resource
management agency relationships. Landsc. Urban Plan. 87, 100–107. https://doi.
org/10.1016/j.landurbplan.2008.05.004.
Leiserowitz, A., 2006. Climate change risk perception and policy preferences: the role of
affect, imagery, and values. Climatic Change 77, 45–72. https://doi.org/10.1007/
s10584-006-9059-9.
Lewicki, R.J., Tomlinson, E.C., Gillespie, N., 2006. Models of interpersonal trust
development: theoretical approaches, empirical evidence, and future directions.
J. Manag. 32, 991–1022. https://doi.org/10.1177/0149206306294405.
Luhmann, N., 1979. Trust and Power. Wiley & Sons, Chichester, UK.
Lujala, P., Lein, H., Rød, J.K., 2015. Climate change, natural hazards, and risk
perception: the role of proximity and personal experience. Local Environ. 20,
489–509. https://doi.org/10.1080/13549839.2014.887666.
McFarlane, B.L., 2005. Public perceptions of risk to forest biodiversity. Risk Anal. 25,
543–553. https://doi.org/10.1111/j.1539-6924.2005.00623.x.
Mostert, E., 2017. Between arguments, interests and expertise: the institutional
development of the Dutch water boards, 1953-present. Water Hist 9, 129–146.
https://doi.org/10.1007/s12685-016-0154-1.
Newton, K., Zmerli, S., 2011. Three forms of trust and their association. Eur. Polit. Sci.
Rev. 3, 169–200. https://doi.org/10.1017/S1755773910000330.
O’Connor, R.E., Bord, R.J., Fisher, A., 1999. Risk perceptions, general environmental
beliefs, and willingness to address climate change. Risk Anal. 19, 461–471. https://
doi.org/10.1111/j.1539-6924.1999.tb00421.x.
OECD, 2014. Water Governance in the Netherlands: Fit for the Future?.
Offe, C., 1999. How can we trust our fellow citizens? In: Warren, M.E. (Ed.), Democracy
and Trust. Cambridge University Press, Cambridge, UK, pp. 42–87. https://doi.org/
10.1017/CBO9780511659959.003.
Ormerod, K.J., Kelley, S., Redman, S., 2021. The geography of trust: understanding
differences in perceptions of risk, water resources, and regional development.
J. Environ. Policy Plan. Online Fir 1–15. https://doi.org/10.1080/
1523908X.2021.1910021.
Owen, A.L., Conover, E., Videras, J., Wu, S., 2012. Heat waves, droughts, and preferences
for environmental policy. J. Pol. Anal. Manag. 31, 556–577. https://doi.org/
10.1002/pam.21599.
Pahl-Wostl, C., Lebel, L., Knieper, C., Nikitina, E., 2012. From applying panaceas to
mastering complexity: toward adaptive water governance in river basins. Environ.
Sci. Pol. 23, 24–34. https://doi.org/10.1016/j.envsci.2012.07.014.
Paneque, P., Lafuente, R., Vargas, J., 2018. Public attitudes toward water management
measures and droughts: a study in southern Spain. Water 10, 369. https://doi.org/
10.3390/w10040369.
Peters, R.G., Covello, V.T., McCallum, D.B., 1997. The determinants of trust and
credibility in environmental risk communication: an empirical study. Risk Anal.
https://doi.org/10.1111/j.1539-6924.1997.tb00842.x.
Pidgeon, N., Kasperson, R.E., Slovic, P., 2003. The Social Amplification of Risk, the Social
Amplification of Risk. Cambridge University Press. https://doi.org/10.1017/
CBO9780511550461.
Raaijmakers, R., Krywkow, J., van der Veen, A., 2008. Flood risk perceptions and spatial
multi-criteria analysis: an exploratory research for hazard mitigation. Nat. Hazards
46, 307–322. https://doi.org/10.1007/s11069-007-9189-z.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jenvman.2021.113749.
References
Abunyewah, M., Gajendran, T., Maund, K., Okyere, S.A., 2020. Strengthening the
information deficit model for disaster preparedness: mediating and moderating
effects of community participation. Int. J. Disaster Risk Reduct. 46, 101492. https://
doi.org/10.1016/j.ijdrr.2020.101492.
Alston, M., Whittenbury, K., Western, D., Gosling, A., 2016. Water policy, trust and
governance in the Murray-Darling Basin. Aust. Geogr. 47, 49–64. https://doi.org/
10.1080/00049182.2015.1091056.
Baron, R.M., Kenny, D.A., 1986. The moderator–mediator variable distinction in social
psychological research: conceptual, strategic, and statistical considerations. J. Pers.
Soc. Psychol. 51, 1173–1182. https://doi.org/10.1037/0022-3514.51.6.1173.
Baruch, Y., Holtom, B.C., 2008. Survey response rate levels and trends in organizational
research. Hum. Relat. 61, 1139–1160. https://doi.org/10.1177/
0018726708094863.
Bauer, P.C., Freitag, M., 2018. Measuring trust. In: Uslaner, E.M. (Ed.), The Oxford
Handbook of Social and Political Trust. Oxford University Press, Oxford, pp. 15–36.
Bennett, J.A., 2000. Mediator and moderator variables in nursing research: conceptual
and statistical differences. Res. Nurs. Health 23, 415–420. https://doi.org/10.1002/
1098-240X(200010)23:5<415::AID-NUR8>3.0.CO;2-H.
Benson, D., Jordan, A., 2010. The scaling of water governance tasks: a comparative
federal analysis of the European union and Australia. Environ. Manage. 46, 7–16.
https://doi.org/10.1007/s00267-009-9354-0.
Botzen, W.J.W., Aerts, J.C.J.H., van den Bergh, J.C.J.M., 2009. Dependence of flood risk
perceptions on socioeconomic and objective risk factors. Water Resour. Res. 45,
1–15. https://doi.org/10.1029/2009WR007743.
Bulkeley, H., 2000. Common knowledge? Public understanding of climate change in
Newcastle, Australia. Publ. Understand. Sci. 9, 313–333. https://doi.org/10.1088/
0963-6625/9/3/307.
Chakraborty, J., Collins, T., Grineski, S., Maldonado, A., 2017. Racial differences in
perceptions of air pollution health risk: does environmental exposure matter? Int. J.
Environ. Res. Publ. Health 14, 116. https://doi.org/10.3390/ijerph14020116.
Choon, S.-W., Ong, H.-B., Tan, S.-H., 2019. Does risk perception limit the climate change
mitigation behaviors? Environ. Dev. Sustain. 21, 1891–1917. https://doi.org/
10.1007/s10668-018-0108-0.
Cook, B.R., Overpeck, J.T., 2019. Relationship-building between climate scientists and
publics as an alternative to information transfer. WIREs Clim. 10 https://doi.org/
10.1002/wcc.570. Chang.
Cutter, S.L., Boruff, B.J., Shirley, W.L., 2003. Social vulnerability to environmental
hazards *. Soc. Sci. Q. 84, 242–261. https://doi.org/10.1111/1540-6237.8402002.
Das, T.K., Teng, B.-S., 2001. Trust, control, and risk in strategic alliances: an integrated
framework. Organ. Stud. 22, 251–283. https://doi.org/10.1177/
0170840601222004.
Davenport, M.A., Leahy, J.E., Anderson, D.H., Jakes, P.J., 2007. Building trust in natural
resource management within local communities: a case study of the midewin
national tallgrass prairie. Environ. Manage. 39, 353–368. https://doi.org/10.1007/
s00267-006-0016-1.
De Dominicis, S., Fornara, F., Ganucci Cancellieri, U., Twigger-Ross, C., Bonaiuto, M.,
2015. We are at risk, and so what? Place attachment, environmental risk perceptions
and preventive coping behaviours. J. Environ. Psychol. 43, 66–78. https://doi.org/
10.1016/j.jenvp.2015.05.010.
de Jong, P., Meijerink, S., 2006. Democratische legitimatie: de achilleshiel van het
waterschap? Bestuurskunde 1, 32–40.
de Vries, J.R., Aarts, N., Lokhorst, A.M., Beunen, R., Munnink, J.O., 2015. Trust related
dynamics in contested land use. For. Policy Econ. 50, 302–310. https://doi.org/
10.1016/j.forpol.2014.07.014.
DeBono, R., Vincenti, K., Calleja, N., 2012. Risk communication: climate change as a
human-health threat, a survey of public perceptions in Malta. Eur. J. Publ. Health 22,
144–149. https://doi.org/10.1093/eurpub/ckq181.
Drews, S., van den Bergh, J.C.J.M., 2016. What explains public support for climate
policies? A review of empirical and experimental studies. Clim. Pol. 16, 855–876.
https://doi.org/10.1080/14693062.2015.1058240.
Duinen, R. van, Filatova, T., Geurts, P., Veen, A.V.D., 2015. Empirical analysis of
farmers’ drought risk perception: objective factors, personal circumstances, and
social influence. Risk Anal. 35, 741–755. https://doi.org/10.1111/risa.12299.
Duineveld, M., Van Assche, K., Beunen, R., 2017. Re-conceptualising political landscapes
after the material turn: a typology of material events. Landsc. Res. 42, 375–384.
https://doi.org/10.1080/01426397.2017.1290791.
Edelenbos, J., van Meerkerk, I., 2015. Connective capacity in water governance
practices: the meaning of trust and boundary spanning for integrated performance.
Curr. Opin. Environ. Sustain. 12, 25–29. https://doi.org/10.1016/j.
cosust.2014.08.009.
Etkin, D., Ho, E., 2007. Climate change: perceptions and discourses of risk. J. Risk Res.
10, 623–641. https://doi.org/10.1080/13669870701281462.
Fielding, K.S., Roiko, A.H., 2014. Providing information promotes greater public support
for potable recycled water. Water Res. 61, 86–96. https://doi.org/10.1016/j.
watres.2014.05.002.

12

R. Voogd et al.

Journal of Environmental Management 300 (2021) 113749
Toonen, T.A.J., Dijkstra, G.S.A., Van Der Meer, F., 2006. Modernization and reform of
Dutch waterboards: resilience or change? J. Institutional Econ. https://doi.org/
10.1017/S1744137406000336.
Unsworth, K.L., Fielding, K.S., 2014. It’s political: how the salience of one’s political
identity changes climate change beliefs and policy support. Global Environ. Change
27, 131–137. https://doi.org/10.1016/j.gloenvcha.2014.05.002.
Uslaner, E.M., 2018. The study of trust. In: Uslaner, E.M. (Ed.), The Oxford Handbook of
Social and Political Trust. Oxford University Press, Oxford, pp. 3–14.
van Buuren, A., Klijn, E.-H., Edelenbos, J., 2012. Democratic legitimacy of new forms of
water management in The Netherlands. Int. J. Water Resour. Dev. 28, 629–645.
https://doi.org/10.1080/07900627.2011.627756.
van den Brink, M., 2009. Rijkswaterstaat on the Horns of a Dilemma, Dissertati. Eburon,
Delft.
van der Linden, S., 2015. The social-psychological determinants of climate change risk
perceptions: towards a comprehensive model. J. Environ. Psychol. 41, 112–124.
https://doi.org/10.1016/j.jenvp.2014.11.012.
Van der Meer, T.W.G., 2010. In what we trust? A multi-level study into trust in
parliament as an evaluation of state characteristics. Int. Rev. Adm. Sci. 76, 517–536.
https://doi.org/10.1177/0020852310372450.
van der Meer, T.W.G., Ouattara, E., 2019. Putting ‘political’ back in political trust: an IRT
test of the unidimensionality and cross-national equivalence of political trust
measures. Qual. Quantity. https://doi.org/10.1007/s11135-019-00913-6.
van Eerd, M.M.C.J., Wiering, M.M.A., Dieperink, C.C., 2019. Policy discretion,
adaptation pressure and reloading implementation experiences in EU water
governance: the case of The Netherlands. Water Altern. (WaA) 12, 886–906.
Van Steen, P.J.M., Pellenbarg, P.H., 2004. Water management challenges in The
Netherlands. Tijdschr. Econ. Soc. Geogr. 95 (5), 590–599.
Verkerk, J., Buuren, A. van, 2013. Integrated water resources management in The
Netherlands. Historical trends and current practices in the governance of integration.
Int. J. Water Gov. 1, 427–452. https://doi.org/10.7564/13-IJWG6.
Voogd, R., Dassonneville, R., 2018. Are the supporters of populist parties loyal voters?
Dissatisfaction and stable voting for populist parties. Gov. Oppos. 1–22. https://doi.
org/10.1017/gov.2018.24.
Warner, J., Wester, P., Bolding, A., 2008. Going with the flow: river basins as the natural
units for water management? Water Pol. 10, 121–138.
Winter, P.L., Cvetkovich, G.T., 2010. Trust mediates conservation-related behaviors.
Ecopsychology 2, 211–219. https://doi.org/10.1089/eco.2010.0046.
Wondoleck, J.M., Yaffee, S.L., 2000. Making Collaboration Work: Lessons from
Innovation in Natural Resource Management. Island, Washington, DC.
Zmerli, S., Newton, K., 2017. The objects of political trust: scales and hierarchies. In:
Zmerli, S., Van der Meer, T. (Eds.), The Handbook on Political Trust. Edward Elgar
Publishing, pp. 104–124.
Zmerli, S., van der Meer, T.W.G., 2017. Handbook on Political Trust. Edward Elgar
Publishing, Cheltenham.

Rijksoverheid.nl, 2020. Waterbeheer in Nederland [WWW Document]. https://www.
rijksoverheid.nl/onderwerpen/water/waterbeheer-in-nederland#:~:text=Taken
waterbeheerders&text=Rijkswaterstaat is verantwoordelijk voor het,%2C dammen
%2C stuwen en stormvloedkeringen.
Rippl, S., 2002. Cultural theory and risk perception: a proposal for a better measurement.
J. Risk Res. 5, 147–165. https://doi.org/10.1080/13669870110042598.
Ross, V.L., Fielding, K.S., Louis, W.R., 2014. Social trust, risk perceptions and public
acceptance of recycled water: testing a social-psychological model. J. Environ.
Manag. 137, 61–68. https://doi.org/10.1016/j.jenvman.2014.01.039.
Rothstein, B., Stolle, D., 2008. The state and social capital: an institutional theory of
generalized trust. Comp. Polit. 40, 441–459. https://doi.org/10.2307/20434095.
Rousseau, D.M., Sitkin, S.B., Burt, R.S., Camerer, C., 1998. Not so different after all: a
cross-discipline view of trust. Acad. Manag. Rev. 23, 393–404. https://doi.org/
10.5465/amr.1998.926617.
Schoon, I., Cheng, H., 2011. Determinants of political trust: a lifetime learning model.
Dev. Psychol. https://doi.org/10.1037/a0021817.
Siegrist, M., Cvetkovich, G., Roth, C., 2000. Salient value similarity, social trust, and
risk/benefit perception. Risk Anal. 20, 353–362. https://doi.org/10.1111/02724332.203034.
Siegrist, M., Gutscher, H., Earle, T.C., 2005. Perception of risk: the influence of general
trust, and general confidence. J. Risk Res. 8, 145–156. https://doi.org/10.1080/
1366987032000105315.
Slovic, P., 1987. Perception of risk, 8 Science 236, 280–285. https://doi.org/10.1126/
science.3563507.
Smith, J.W., Leahy, J.E., Anderson, D.H., Davenport, M.A., 2013. Community/agency
trust and public involvement in resource planning. Soc. Nat. Resour. 26, 452–471.
https://doi.org/10.1080/08941920.2012.678465.
Stern, M.J., Coleman, K.J., 2015. The multidimensionality of trust: applications in
collaborative natural resource management. Soc. Nat. Resour. 28, 117–132. https://
doi.org/10.1080/08941920.2014.945062.
Sturgis, P., Allum, N., 2004. Science in society: Re-evaluating the deficit model of public
attitudes. Publ. Understand. Sci. 13, 55–74. https://doi.org/10.1177/
0963662504042690.
Sullivan, A., White, D.D., Hanemann, M., 2019. Designing collaborative governance:
insights from the drought contingency planning process for the lower Colorado River
basin. Environ. Sci. Pol. 91, 39–49. https://doi.org/10.1016/j.envsci.2018.10.011.
Terpstra, T., 2011. Emotions, trust, and perceived risk: affective and cognitive routes to
flood preparedness behavior. Risk Anal. 31, 1658–1675. https://doi.org/10.1111/
j.1539-6924.2011.01616.x.
Tobler, C., Visschers, V.H.M., Siegrist, M., 2012. Addressing climate change:
determinants of consumers’ willingness to act and to support policy measures.
J. Environ. Psychol. 32, 197–207. https://doi.org/10.1016/j.jenvp.2012.02.001.

13

