Environmental Science and Policy 101 (2019) 221–231

Contents lists available at ScienceDirect

Environmental Science and Policy
journal homepage: www.elsevier.com/locate/envsci

Examining concern about climate change and local environmental changes
from an ecosystem service perspective in the Western U.S
Joseph D. Cornella, Cristina Quintas-Soriano

⁎,a,b

T

, Katrina Runningc, Antonio J. Castroa,d

a

Department of Biological Sciences, Idaho State University, Pocatello, ID 83209, USA
Social-Ecological Interactions in Agricultural Systems, Faculty of Organic Agricultural Sciences, University of Kassel, 37213 Witzenhausen, Germany
c
Department of Sociology, Social Work, and Criminology, Idaho State University, Pocatello, Idaho, USA
d
Biology and Geology Department, Andalusian Center forthe Assessment and Monitoring of Global Change (CAESCG), University of Almeria, 04120 Almería, Spain
b

ARTICLE INFO

ABSTRACT

Keywords:
Climate change deniers
Ecosystem services
Environmental change
Environmental values
Local publics
Public opinion

Globally, concern about climate change and awareness of its impacts on local environments is not uniform
between or within countries. In the U.S., variation in the public's perception of climate change may be due to
differences in personal experience, knowledge, and priorities. The ecosystem services framework provides an
opportunity for understanding this variation by connecting what people value about their local ecosystems with
their understanding of how changes in climate may impact specific services. We use a social survey administered
in the western U.S. to analyze how people prioritize different ecosystem services and how these priorities vary
between people with different views about climate change. Overall, 70% of our sample reported concern about
climate change, but there were interesting differences in which ecosystem services concerned and unconcerned
respondents valued most. Also, many of those respondents who did not report climate change concern often
recognized that climate change will affect services they valued most. These results highlight that local publics
can be either uninterested in or unworried by scientific findings about the human causes of climate change, but
still realize that the environment is changing and that these changes will impact the ecosystem services upon
which they depend. Combining the ecosystem service framework with questions about local environmental
change provides details on the environmental values of people with different opinions about climate change, and
we argue a more comprehensive understanding of this dynamic should help guide scientists and policymakers
communicate more effectively about climate-related effects and potential responses.

1. Introduction
Significant variation exists both globally and among local publics
regarding opinions about climate change and how it is likely to impact
local environments (Brechin and Bhandari, 2011; Wike, 2016). The
Paris Agreement in 2015 emphasized the urgent need to understand the
human experiences that motivate concern about climate change as a
major global challenge in order to design effective responses to its effects. Overall, lack of concern about climate change (and even denial of
its anthropogenic causes) is fairly unique to the U.S. and the more extreme views refuting its existence are held by between 10–14% of the
American population (Leiserowitz et al., 2012; McCright and Dunlap,
2011a). However, general differences in how people use and value their
local environments and how they perceive climate change to be affecting those environments varies substantially within the U.S. and
other countries (Pyhälä et al., 2016). Complicating the problem within
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the U.S., citizens’ level of knowledge of ecosystem processes and the
amount of time spent outdoors varies by state and even by county
(Chiabai et al., 2018). But effectively addressing climate-related issues
in diverse geographic locations will require more fine-tuned understanding of how citizens perceive climate change is affecting their local
environments, and which ecosystem services they most value protecting.
Some of the variation in the public's perception of climate change in
the U.S. may be due to differences in personal experience of changes in
local climate (Kaufmann et al., 2017). For instance, some research has
found that noticing warmer temperatures and adverse effects of air
pollution on health increases the odds of considering climate change a
serious problem (Capstick and Pidgeon, 2014; Krosnick et al., 2006;
Whitmarsh, 2008). However, studies of how short-term local environmental changes affect climate change concern have produced mixed
results. Some studies have found that personal experience of flooding
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increases concern about climate change (Spence et al., 2011), while other
research finds no systematic difference at all between local environmental contexts and climate-related attitudes (Akerlof et al., 2013;
Semenza et al., 2008; Whitmarsh, 2008). Moreover, to date, most of the
research on public perceptions regarding current or potential climate
change in the U.S. has focused on variation based on socio-political
factors such as political ideology and/or party identity (McCright and
Dunlap, 2011a; Wike, 2016), religious affiliation (Peterson and Liu,
2008; Running et al., 2017), gender (McCright and Dunlap, 2011b), or
educational attainment (Kvalǿy et al., 2012; McCright et al., 2016). This
research has been critical in developing theoretical explanations about
how individuals think about climate change and why, and what personal
characteristics or experiences help inform these different opinions.
However, like the effects of climate change itself, the specific concerns
citizens have about how changes in climate will affect local ecosystemrelated benefits are not uniform geographically but are important to
understand in order to develop adaptation plans that prioritize.
Despite the documented differences in climate concern based on
race, gender, or political or religious identity, people are often acutely
aware of the potential for climate change to affect the local and regional
ecosystem services upon which they depend, and this concern does not
vary nearly as much by socio-cultural factors (Running et al., 2017).
Moreover, this seeming discrepancy between the public's perceptions of
climate change in general and the potential effects it may have on
human well-being can be particularly stark in the western states in the
U.S. where people tend to be more conservative but also more likely to
work or recreate outdoors (Wike, 2016; Castro et al., 2015, 2016a).
One approach for understanding the relationship between the public's
perception of climate change and its potential effects on local environments and human health and well-being is by assessing social perceptions of ecosystem services. Ecosystem services are the benefits that
ecosystems provide to support human life and well-being (MEA, 2005).
Social assessment of ecosystem services can inform environmental
change management because it highlights societal dependence on ecological life and integrates perspectives from both the natural and social
sciences (Castro et al., 2014, 2018; Quintas-Soriano et al., 2018a, 2019).
The analysis of social perceptions can be useful for not only identifying essential ecosystem services, but also understanding how various citizens prioritize different ecosystem services and where potential

conflicts between different stakeholders may occur, as well as characterizing perceived tradeoffs under different environmental management scenarios (Castro et al., 2016b; Quintas-Soriano et al., 2014,
2019). For example, perception assessments can be used to measure the
perceived costs and benefits of managing invasive species (GarcíaLlorente et al., 2008, 2011) or to determine which services are most
important to the public (Agbenyega et al., 2009). At the same time,
ecosystem services research can be used to measure public perception
of the vulnerability of those ecosystem services to current and future
changes in the environment (Quintas-Soriano et al., 2016, 2018b). In
this paper we use a preference assessment of ecosystem services and
climate change concern among a local public in the western U.S. to
analyze how climate concern is related to perceptions of environmental
conditions and valuation of local ecosystem services.
Specifically, we use the Portneuf Valley in southeastern Idaho to: a)
evaluate public concerns toward climate change, b) explore social
perceptions toward ecosystem services in terms of importance and
vulnerability, c) assess the perceived impact of climate scenarios on
ecosystem services, and d) examine differences in perceptions across
people reporting more or less concern about climate change. We end
with a discussion about the implications of our findings for local
adaptation efforts to climate change and the broader implications for
climate change policy in the U.S.
2. Methodology
2.1. Study area: the Portneuf Valley
The Portneuf River Valley, located in southeastern Idaho, has a
semi-arid climate of hot and dry summers and moderately long winters
(Fig. 1). The Portneuf River is a tributary of the Snake River and drains
an area of approximately 3440 km2. The valley is bounded by Malad
Summit to the south, the Bannock Range to the west, the Portneuf
Range to the southeast, and the Chesterfield Range to the northeast.
Land use in the valley consists primarily of ranching (48%) and agriculture (33%) with about 20% of the land in the valley contained
within protected areas (PW, 2018). During summer, water for irrigation
and other agricultural use reduces the base flow of the Portneuf River
by an average of 70% (Marcarelli et al., 2010). Although Idaho

Fig. 1. Portneuf watershed in SE Idaho with elevation and social sampling locations.
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agriculture and livestock), regulating (water regulation, water quality,
air quality, and climate regulation), and cultural services (local identity, cultural heritage, and recreation) (Appendix B). Respondents were
asked to choose the four ecosystem services they perceived as the most
important from the panel (from any of the three broad classes). All
respondents were asked to indicate the relative importance and perceived trend of each service (e.g., decreasing, increasing, the same, or
don’t know) over the past 10 years. We selected a 10-year window
because it is long enough to capture meaningful environmental change
rather than just year-to-year variability, yet short enough to assume
accuracy in respondents’ recent memories (Castro et al., 2015).

generates about 59% of electricity consumed in the state from hydroelectric power (EIA U.S., 2018), no commercial hydroelectric power is
generated from the Portneuf River.
Many outdoor recreational options also exist in the Portneuf Valley,
through the City of Pocatello’s Outdoor Recreation Programs and the
multiple trails and campgrounds maintained by the Bureau of Land
Management and the United States Forest Service. About 13–17% of the
area is forested and about 3–4% is urban, with the largest city in the
area being Pocatello, home to approximately 79,000 residents (QuintasSoriano et al., 2018b). Although Idaho has one of the fastest growing
state populations in the western U.S., population growth in the Portneuf
Valley has been modest at about 1% per year. Wastewater from the
Pocatello municipal area enters the Portneuf River from numerous
point- and non-point sources contributing to documented water quality
problems including sediment and nutrient pollution.

2.5. Perceived impacts of future climate scenarios on ecosystem services
To assess social perceptions about how ecosystem services might be
impacted by future climate change we included four climate scenarios
in our survey and analyses (Appendix C): warmer/shorter winters, and
increased incidence of drought, flooding, and wildfire. Respondents
were asked to indicate how they expected these different climate scenarios would affect ecosystem services, with the explanation that impacts could be positive, negative, or have no impact. For each climate
scenario, respondents were asked to choose a maximum of two ecosystem services that were either positively or negatively impacted and
assign an intensity score from 1 (minimum intensity) to 10 (maximum
intensity). We then used spider (radial) diagrams to compare the perceived positive and negative impacts of each scenario on each ecosystem service (Castro et al., 2015; Quintas-Soriano et al., 2016).

2.2. Social sampling strategy and questionnaire design
In summer 2016, we recruited a convenience sample of people recreating in the Portneuf Valley and asked them about their perceived
benefits from the ecosystem services provided by the valley, conducting
over 471 individual face-to-face surveys at 14 sites throughout the area
(Fig. 1). The surveys typically took between 15–20 min to complete and
were done in a variety of populated areas within the valley (e.g., small
towns and tourist locations). We had no contact with any of the interviewees in advance of our surveys; respondents were simply approached and asked to participate in a survey related to environmental
issues in the area. We informed them that all responses were anonymous and that there were no right answers; we just wanted to know
their opinions. Overall, of the 471 total questionnaires conducted, 326
questionnaires considering only residents were used in the data analysis. We excluded surveys from tourists’ respondents, and those incomplete and inaccurate questionnaires were removed.
The questionnaire (Appendix A) included four different sections,
measuring: (1) perceptions of the seriousness of climate change, (2) the
perceived social importance and vulnerability of ecosystem services
provided within the Portneuf Valley, (3) the perceived impacts of future
climate scenarios (including drought, flooding, increased temperatures,
and wildfire) on local ecosystem services, and (4) basic socio-demographic information. The questionnaire was pre-tested previously to
corrected potential mistakes and to improve the wording of the survey
(Quintas-Soriano et al., 2014, 2018b). In order to ensure respondents
understood our specific questions and were familiar with our terminology, we used maps, panels and photographs to improve the understanding of respondents related to ecosystem services and water flow
and climate scenarios (Appendix A, B and C) and to make the surveys
more appealing (Quintas-Soriano et al., 2016, 2018b, 2019). The
questionnaire concluded with various case-based follow-up questions to
evaluate the survey understanding (Castro et al., 2015).

2.6. Data analysis
We used descriptive statistics to assess the perceived importance
and vulnerability of each ecosystem service, concern about climate
change, and the perceived impact of climate change scenarios on ecosystem services. We grouped respondents in two samples – "concerned"
(people who reported being either a little concerned or very concerned
about climate change) and "not concerned" (people who reported being
not very concerned or not concerned at all) – to see if and how these
two groups differed with respect to the specific ecosystem services they
prioritized as well as the extent to which they considered these services
either strengthened or weakened by various potential climate scenarios.
We used the non-parametric Mann-Whitney U test to explore differences in perceptions about ecosystem services and climate scenarios
between the two groups of respondents. All descriptive and statistical
analyses were performed using the software package XLSTAT 2017.
3. Results
3.1. Social sample description
Table 1 summarizes the socio-demographic characteristics of the
total sample, the sample divided between respondents who reported
concern or no concern about climate change and the official statistics
for Idaho counties within our study area. Overall, about 70% of our
sample described themselves as being concerned about climate change,
while 30% said they were not. About 44% of our respondents were
female and 56% male, and the proportion of males who reported no
concern about climate change was much higher for males than for females (65% versus 35%, respectively), while the opposite was true for
the concerned group (47% of the males and 53% of the females we
spoke to indicated concern). The majority of people we interviewed
(73%) identified as White/Non-Hispanic. Overall, Whites and AfricanAmericans were slightly more likely than all of the other racial/ethnic
categories to report a lack of concern about climate change whereas the
opposite was true for all other racial/ethnic groups. In the whole
sample, about 20% of people identified as conservative, 32% as moderate, 25% as liberal and 22% preferred not to say, though the

2.3. Climate change concerns in the Portneuf Valley
To explore public concerns regarding climate change, respondents
were asked about whether they think average winter temperatures are
rising and how worried they feel about drought (questions Appendix A).
Additionally, respondents were asked how concerned they are about
climate change and whether they think climate affects the ecosystem
benefits provided in the Portneuf Valley.
2.4. Perceived importance and trend of ecosystem services
Social perceptions of different ecosystem services can be explored
through ranking various ecosystem benefits from “most” to “least”
important (Castro et al., 2016b). Our study included eleven services
grouped into three of the four broad classes of ecosystem services:
provisioning (freshwater supply, alternative energy, and food from
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Table 1
Socio-demographic characterization of the total sample, and the samples of respondents concerned and not concerned about climate change.

Number of respondents (N)

Total Sample

Concerned

Not concerned

Portneuf watershed*

326

99
30%
35%
65%

50
50

78%
10%
3%
0%
2%
1%
3%
3%
39%
26%
14%
21%
1%
13%
81%
4%
1%

88%
1%
6%
1%
1%
2%
1%
–
54%
13%
33%
–
10%
27%
63%
–
–

Gender

Female
Male

44%
56%

227
70%
47%
53%

Race

White
Black, African-American
Latino or Hispanic
Asian American
Native American
Multi-racial
Other
Prefer not to Say
Conservative
Moderate
Liberal
Prefer Not
Less than High School
High School Degree
University/College
Other
Prefer not to say

74%
8%
6%
2%
2%
1%
4%
3%
21%
32%
25%
22%
2%
13%
82%
2%
1%

71%
7%
7%
3%
3%
1%
5%
3%
12%
35%
30%
23%
2%
14%
81%
2%
1%

Political Identity

Education

* 2016 American Community Survey 5-year estimates.

percentage of respondents who identified as conservative was more
than three times higher for the group not concerned about climate
change than for the concerned group (39% and 12%, respectively). In
contrast, the largest percentage of respondents who said they were
concerned about climate change identified as moderates (36%), which
was also the largest political identity category overall. The majority of
the people we interviewed had at least some University/College education (82%), with almost no differences between the proportion of
each educational category in both the concerned and not concerned
groups.

were perceived as less important by respondents. Significant differences
were observed between those respondents that were not concerned
about climate change and those who were concerned. Fig. 3 shows that
the concerned group considered habitat for wildlife, water provision,
climate regulation and alternative energy as more important than did
the not concerned group. In contrast, the not concerned group ranked
food from agriculture as the most important ecosystem service, followed by recreation, air quality and water regulation. Both groups
ranked the importance of water quality, local identity, and cultural
heritage about equally, and below the other services.

3.2. Perceptions and concerns regarding climate change

3.4. Perceived trends of ecosystem services

Most respondents (78%) said they thought average winter temperatures were getting warmer in the Portneuf Valley (Fig. 2a). However,
when asked how worried they were about future drought, almost 40% of
respondents said they were either "not worried at all" or "not very worried" (Fig. 2b). Even so, more than half (54%) of the respondents who
said they were "not worried at all" about drought also reported that they
thought average winter temperatures were higher. An even greater
percentage (74%) of respondents who said they were "not very worried"
about drought said they thought average winter temperatures were
higher. In contrast, 84% and 89.5% of respondents who were "a little
worried" or "very worried" about drought respectively said they thought
local average winter temperatures were getting warmer.
When asked about whether climate affects benefits in the Portneuf
Valley, 76% of respondents agreed that climate does have an effect
(Fig. 2c). However, when asked about how concerned they were about
climate change, over 30% were either "not concerned at all" or "not very
concerned" (Fig. 2d). Of those who said they were "not concerned at all"
more than one third (34%) also said they thought climate affected benefits in the Portneuf Valley while almost two thirds (64%) of the "not
very concerned" respondents said the same. In comparison, 82% and
92% of those who were either "a little concerned" or "very concerned"
respectively also reported they thought climate affected benefits.

Fig. 4 shows how respondents in both groups (concerned and not
concerned) perceived changes in ecosystem services over the past ten
years. Both groups reported they thought regulating services had decreased in the last ten years, except for water regulation (Fig. 4). The
majority in both groups also agreed that the provision of alternative
energy and recreation had increased in the past ten years. More than
40% of the not concerned group said they thought the provisioning
service food from agriculture had increased over the last decade, while
more than 40% of the concerned group said this ecosystem service had
remained the same. More than half of the concerned respondents said
they thought that the provisioning of freshwater had decreased in the
last ten years while about 50% of the not concerned group said it had
remained about the same. Interestingly, while about 60% of people in
the concerned group reported perceiving the cultural ecosystem service,
cultural heritage, had remained about the same, almost 60% of those in
the not concerned group said that cultural heritage as an ecosystem
service had declined.
3.5. Climate scenario impacts on ecosystem services
The results for each climate scenario are summarized using spider
diagrams where the dark area denotes negative impact and the clear
area denotes positive impact on ecosystem services (Fig. 5). In general,
respondents in both groups reported that almost all ecosystem services
would be negatively impacted under all four climate scenarios. However, there were some significant differences between the two groups
for freshwater provision, food from agriculture, habitat for wildlife, and
local identity.

3.3. Perceived importance of ecosystem services
Overall, the ecosystem services considered most important by respondents were food from agriculture, recreation and habitat for species (Fig. 3). Cultural heritage, local identity and climate regulation
224
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Fig. 2. Public concerns about climate change in the Portneuf watershed as a percentage of respondents who a) perceived that average winter temperature are getting
warmer, b) level of concern about drought, c) climate affects ecosystem services, and d) level of concern about climate change.

Fig. 3. Perceived importance of ecosystem services as a percentage of respondents who were "Concerned" or "Not Concerned" about climate change. Statistical
significance at the **** = 0.1%, *** = 1%, ** = 5%, and * = 10% levels.

Perceptions about the effect of warmer/shorter winters on ecosystem services were mostly negative, except for local identity and alternative energy. The services considered the most negatively impacted
under warmer/shorter winters scenario were freshwater provisioning,
water regulation and habitat for wildlife. We found significant differences between the concerned and not concerned groups for food for
agriculture and habitat for species, where concerned respondents perceived higher negative impacts than those who were not concerned.
Flooding and wildfire scenarios were perceived as having a generally potential positive impact on alternative energy, and negative
impacts for the rest of the services. We also found differences between
the two groups with respect to their perception of how flooding and
wildfire will affect local identity; specifically concerned respondents
perceived a greater negative impact from flooding compared to the not
concerned respondents, while this same group perceived wildfire as
having a more negative impact on local identity compared to respondents who were concerned about climate change.

Finally, under the drought scenario, local identity was considered
the only ecosystem service to be positively impacted, while drought was
perceived to have highly negative impacts on food from agriculture,
water provisions, water quality, water regulation and habitat for species. The perception that drought would negatively impact species habitat was only found among the concerned respondents, however, not
concerned respondents did not perceive drought to affect this ecosystem service.
4. Discussion
Globally, climate change has altered, and will continue to alter the
provision, timing, and distribution of ecosystem services and their capacity to sustain human wellbeing (Nelson et al., 2013). Given the increasing importance of managing ecosystem services in adapting and
responding to climate change (Munang et al., 2013), this paper supports
the widely recognized argument that the knowledge, perceptions and
225
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Fig. 4. Percentage of respondents who perceived a change (decreased, remained the same, or increased) in ecosystem services for the last ten years for a) those
concerned about climate change an b) those not concerned about climate change.

motivations of the general public must be considered into land planning
and decision-making (Castro et al., 2015, 2016b). To this end, our study
explores how the climate change concerns of local publics relate to their
prioritization of various ecosystem services, and impact how people
perceive future climate change scenarios will affect these services.
A variety of climate change studies have explored the factors that
shape public opinion regarding climate change and concern about
whether climate change is a problem for their local environment or
economy. Mildenberger et al. (2017) found that about 68% of the residents of Bannock County (i.e., the location of Pocatello, Idaho) were
estimated to be concerned about climate change, which is about equal
to the national average. In contrast, acceptance of climate change rates
in surrounding counties in Idaho, which are more rural, have fewer

residents, and tend to be more strongly affiliated with the Mormon
church, was estimated to have acceptance rates 6 to 14% lower than the
national average. Similar results were found by Peterson and Liu (2008)
in the nearby Teton Valley of Wyoming, where people advocating republican government or the religious beliefs of The Church of Jesus
Christ of Latter-day Saints, also known as Mormons, were much less
likely to be concerned about the environment in general than people of
other religions, people with no religious affiliation, or people with other
political affiliations. Many studies have also found a relationship between politics, religion, gender, education, income, and other sociocultural factors and concern about climate change (Mildenberger et al.,
2017; Peterson and Liu, 2008). However, our results showed that almost 70% of respondents indicated a concern about climate change,

Fig. 5. Perceived impacts of the four climate scenarios on ecosystem services for those respondents "concerned" and "not concerned" about climate change. The gray
area (negative axis) in the spider diagram represents a relative negative impact, as perceived by the respondents. The white area (positive axis) represents a relative
positive impact. Statistical significance at the **** = 0.1%, *** = 1%, ** = 5%, and * = 10% levels.
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Environmental Science and Policy 101 (2019) 221–231

J.D. Cornell, et al.

and about 30% did not, but the socio-demographics of both groups
were generally the same (the only difference was a slightly higher
proportion of political conservatives in the group not concerned about
climate change). Moreover, we found that even among those respondents who were not concerned about climate change, 61% still
recognized that temperatures are getting warmer, and 51% thought
climate change will affect some of the ecosystem services from which
they benefited. These results highlight that some local publics can report lack of concern about scientific findings related to climate change,
but still perceive changes in their local environments produced by a
changing climate. Previous research similarly found that Idaho farmers
recognized changing environmental conditions that were affecting their
fields (e.g., changes in the precipitations patterns, warmer winters, and
longer growing seasons), while simultaneously rejecting the idea that
these recent weather patterns were a result of human-caused climate
change (Running et al., 2017).
The inconsistences between climate change impacts and causes found
in this paper can be explained by the idiosyncrasy of American west
society. A recent national public opinion polling found that basic scientific literacy is low in the American public, with 24% of people responding to a recent nationally representative survey unable to identify
the gravitational pull of the moon as the cause of ocean tides, and 37%
being unable to interpret a scatterplot chart (Funk and Goo, 2015). Similarly, only 37% of people agreed with the factual statement that
“human beings, as we know them today, developed from earlier species
of animals,” while 57% reported believing humans and dinosaurs lived at
the same time (Funk and Goo, 2015). Our results support these findings
and reveal that 20% of respondents do not believe climate change affects
ecosystem services, which is scientifically inaccurate.
Based on our findings that many individuals perceive climate impacts
on their local ecosystem services, we suggest taking individual responses
to questions about the natural environment and identifying what additional information might help people translate their core values to specific policy preferences or informed opinions about particular environmental issues. Kahan et al. (2012) contend that perceptions about climate
change and other politically charged environmental issues are more
likely to reflect a community’s values, including the values of its political
and religious leaders, but that this might not reflect their more nuanced
evaluation of the risks to their local environments and support for more
targeted mitigation efforts. This may help explain our finding that a
substantial proportion of individuals reported more concern about
drought than about climate change, even though drought is one of the
primary effects of climate change in the western U.S., as well as why
even respondents unconcerned about climate change acknowledged that
climate will likely affect local environmental challenges like flooding and
wildfires. Thus, for those advocating environmental awareness, it may be
more fruitful to align the values of the environmental movement with
relevant priorities of local political or social movements in order to develop a shared narrative that people can embrace rather than using the
language of the global climate movement.
Current climate change literature provide important insights into
which segments of the public are more or less likely to be concerned
about climate change (e.g., Hornsey et al., 2016), however there is a
lack of insight into why different social groups hold different opinions,
as well as a lack of knowledge about how they perceive climate change
to be impacting their local environments – information that could help
policymakers address environmental concerns of interest to different
constituencies. For example, some studies have shown that educational
attainment is associated with differences in concern about climate
change (Pearson et al., 2017). It has therefore been suggested that
raising awareness through education might be an effective method for
increasing concern about climate change. In our study however, the
majority of both the concerned and not concerned groups had at least
some college-level education (82% and 81%, respectively), suggesting
that concern about climate change, at least in southeastern Idaho, is
independent of education, and may be more dependent upon cultural

and community norms.
One key finding of this research is that residents in the Portneuf in
SE Idaho may show no concern about climate change and its causes,
while they still acknowledge that a changing climate is and will negatively affect the variety of ecosystem services that support their welfare.
This finding can have important land management implications locally
and internationally. On one hand, it can help decision-makers, managers, and practitioners at the local scale to tailor their awareness
raising and science communication strategies, and thus increase the
effectiveness of their environmental policies and actions. For instance,
water quality, recreation and food are the services considered as most
important for sustaining their welfare by not concerned by climate
change group. However, accordingly to the US EPA’s report “Climate
Change Indicators”, the analysis of future climate scenarios (Fig. 5)
show how all these services will be negatively impacted. This affecting
the wellbeing and economy of the region. We therefore call the need to
integrate the mismatch between local environmental knowledge and
climate change predictions in local and regional environmental policies
and actions and as way to depoliticize this global process by raising
local public awareness of climate change impacts. On the other hand,
results from this research can be integrated in different international
research initiatives have emerged to facilitate the development and
synthesis of socio-ecological science research aimed at understanding
environmental problems and generating sustainability solutions at the
local scale (Quintas-Soriano et al., 2018a). In particular, the Programme on Ecosystem Change and Society (PECS) explores the interplay between physical and social dynamics that both cause environmental problems to guide future governance solutions by recognizing
the distinctiveness of local entities, while also addressing the impacts of
external forces aims to synthesizing insights that may contribute to
global sustainability (Castro et al., 2018). In this sense, results obtained
in the Portneuf river watershed of this research are currently integrated
as one of the international research sites of the WaterSES network
(www.pecswaterses.com), and international PECS initiative that promotes placed-based comparative research to study the socio-ecological
dynamics that cause, and are caused by, water scarcity (Castro et al.,
2018).
5. Conclusions
This paper addresses the question of how people can hold seemingly
incongruous views about the consequences and impacts of climate
change (e.g., impact on ecosystem benefits) and the causes that provoke
them (e.g., a recognition of warmer winters). The answer may lie in
understanding not which groups of people are more likely to report
concern for climate change or lack of concern, but to understand how
different groups view their local environments in general, and which
parts of it they are most concerned about protecting. Comparing the
perceptions of concerned and not concerned groups about climate
change show clearly which ecosystem service are perceived as most
important and may provide insights into how the two groups see the
environment, and by extension the potential impacts of climate change,
as a whole. To the not concerned group, the environment is primarily a
place to produce food and secondarily a place for wildlife and in which
to recreate. In contrast, the concerned group sees the environment as a
place both humans and non-humans inhabit and values its benefits for
both. Given these results, we argue that there is increasing awareness of
climate impacts among the public, including in rural and agricultural
communities, but that traditional survey questions about climate concern do not always capture the nuances of what people are concerned
about in their local environments. Thus, while it is important to make
the connection between continuing climate change in general and
specific regional impacts such as worsening drought and flooding
events clearer, we should also understand that some individuals who
actively reject the idea of human-caused global climate change still
recognize and worry about environmental changes in their local
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communities, suggesting that there may be potential to build more
politically diverse coalitions to address climate impacts if the focus is on
the health and wellbeing of local communities.
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Section A: Ecosystem Benefits Perception in the Portneuf Watershed

1 In general, would you say that average winter temperatures are getting warmer around here?
□ NO□ YES
2 How worried are you about drought in this area in the future?
□ Very worried □ A little worried □ Not very worried □ Not worried at all
3 Thinking specifically about changes to the weather, how concerned are you about climate change?
□ Very concerned □ A little concerned □ Not very concerned □ Not concerned at all
4 Do you think that climate is somehow affecting the benefits that people obtain in the Portneuf Watershed?
□ NO□ YES; example?…………………………………………………………………………………………………………
4a: If YES, how do you think these impacts will affect the benefits that people obtain in the Portneuf Watershed?
(Negatively) 1……2……3……4……5……6……7……8……9……10 (Positively)
Section B Ecosystem Benefits Perception in the Portneuf Watershed.
1. From the CONTRIBUTIONS/BENEFITS PANEL, could you choose what you think are the most important benefits for maintaining wellbeing or
quality of life of people living or visiting in the Portneuf Watershed? (Choose only 4) and how do think they have changed? (The same, worse, better,
or don´t know)
Ecosystem Benefits

Choose 4 of 11 ES and rank:
(1) Least important
(2) Somewhat important
(3) Very important
(4) Most important

Why are they important?
(describe with 1 or 2 words)

Using the 4 ESB you chose:
In the last 10 years, would
you say each has:
(1) Decreased
(2) Remained the same
(3) Increased
(4) Don´t know

Choose the location on
the PW map where this
benefit is coming from
(write down cell number
(s))

Alternative Energy (hydropower, wind mills, etc.)
Food from agriculture and livestock
Freshwater Provision
Water regulation
Water quality
Air quality
Climate Regulation
Habitat for species
Local identity
Recreation/ Ecotourism
Cultural Heritage

Section C: Climate Scenarios Perception on Ecosystem Benefits
1 How do you think weather is affecting the benefits that the Portneuf Watershed is providing to humans?
Weather Scenarios

Benefits negatively affected.
Choose up to 2, if any, contributions
and give them a 1 (min) to 10 (max)

Warmer/shorter
Winters
Droughts
Flooding
Natural Wildfires
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Benefits positively affected.
Choose up to 2, if any, contributions and
give them a 1 (min) to 10 (max)
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Section D: Variables related to environmental behavior
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Where do you live?
What brings you to the Portneuf Watershed?
Have you visited the Portneuf River?
Do your parents/grandparents come from this area?
Do you belong to any community groups?
How long have you lived here?
What geographic location do you identify with most?
What year were you born?
What is the highest level of school you have completed/the highest degree you have received?
What is your profession?
Do you own or lease land in the Portneuf Watershed as part of your occupation?
What is your annual household income?
Would you describe yourself politically as conservative, moderate, or liberal?
How would you describe your ethnic background?
To be completed by the interviewer

• Place of the interview (city, town, village): …………………………………………………………………
• Respondent’s attitude: good/not very interested/not interested
• Understanding of the questionnaire: high/medium/low
• Gender of respondent: male/female
Appendix B
Ecosystem services panel for the questionnaire.

229

Environmental Science and Policy 101 (2019) 221–231

J.D. Cornell, et al.

Appendix C
Climate change panel for the questionnaire.
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