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Abstract Public opinion can impact the success of natural resource management
policies and programs. In this case study, we assess the degree to which demographic and place-based factors are associated with changing public opinions on
climate change, wolves, renewable energy, and land development regulations in
rural northeast Oregon. Based on cross-sectional telephone survey data collected in
2011 and 2014, our observations suggest declining support for eliminating wolves,
increased support for renewable energy, and increasingly favorable views of regulations that limit development in rural landscapes. We find that while demographic
change and local events contribute to some of the observed shifts in opinion on
wolves, exogenous factors acting at state and national levels likely contribute to
shifting opinions on climate change, renewable energy, and land use regulations.
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Introduction
Collaborative and community-based natural resource management frameworks
recognize that public support and buy-in is crucial for developing and implementing
successful environmental policies and programs at multiple scales (Gruber 2010;
Measham and Lumbasi 2013). Although national surveys and polls like the General
Social Survey and Gallup poll repeat environmental questions to gauge changes in
public opinion over time (e.g., Scruggs and Benegal 2012), repeated surveys on
environmental perceptions at county or regional scales are notably less common.
Exceptions include New Hampshire’s Granite State Poll (GSP 2011–2015) (Hamilton
et al. 2015) and some issue-specific studies such as those on transportation (Wang and
Chen 2012), energy infrastructure siting (Upham 2009), and wolves (Schanning
2009). Many environmental issues require context-specific management that can be
adapted to changes over time (Cash and Moser 2000). For example, in parts of the
rural USA where historically resource-based economies are declining, there is an
influx of individuals drawn by lifestyle or environmental amenities (amenity/decline
communities in the typology of Hamilton et al. 2008). Repeated regional surveys
might detect environmental attitudes in transition, rather than attitudes at a single
snapshot in time, and test the extent to which changes have occurred due to shifting
demographic or social-structural components (Vorkinn and Riese 2001; Xiao and
Dunlap 2007). Information on changing (or stable) attitudes and their causes should
help local decision makers adapt to a shifting sociopolitical climate.
While there is still much debate on how social systems and individual
psychology interact to shape values and beliefs surrounding environmental issues,
several social-structural variables are well-established predictors of environmental
concern (Dietz et al. 2002; Fransson and Garling 1999; Jones and Dunlap 1992). For
example, studies indicate that urban residents are more likely than rural residents in
the USA to exhibit higher levels of environmental concern (Fransson and Garling
1999). Other research extends these findings, showing that in historically natural
resource-dependent rural communities environmental values are shifting along with
changing livelihoods and demographics, as ‘‘amenity-seeking’’ urban transplants
move to remote rural regions altering the newcomer—old timer mix (Abrams and
Bliss 2013; Emmet Jones et al. 2003; Hamilton et al. 2010).
This research brief examines survey data from one such region, northeast
Oregon, characterized by an amenity/decline economy where steep declines in
resource-based employment (primarily logging) through the 1990s changed local
livelihoods and communities substantially (Boag et al. 2015; Hamilton et al. 2014).
While the population of the region has been relatively stable since the mid-1990s,
people leaving to seek employment in urban areas or other states has tended to be
balanced by retirees and second home-owners moving to the area. These newcomers
often come from urban areas, do not work in natural resource-related industries, and
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are attracted by natural amenities (Gosnell and Abrams 2011). They may bring with
them a more urbanormative perspective on the environment (Thomas et al. 2011).
Two cross-sectional telephone surveys of northeast Oregon residents, conducted
in 2011 and 2014, found signs of shifting public opinions regarding several locally
contentious environmental issues—climate change, rules for environmental protection limiting development, the reintroduction of wolves, and renewable energy
development (for background and survey methods see Boag et al. 2015; Hamilton
et al. 2012, 2014). We posed questions on these issues because they are locally
controversial. Wolves reintroduced in western Idaho periodically predate livestock
in the area, while wind energy development, property parcelization, and second
home-building have accelerated. At the same time, the frequency and severity of
wildfires and drought have increased since the late 1990s, all generating heated local
debate (Hamilton et al. 2014, 2016; Walker and Hurley 2011). Environmental
regulations also contributed to logging industry declines in the early 1990s
(Christoffersen 2005). Significantly more respondents in 2014 said environmental
rules limiting development had been good for the area (29 vs. 23 %), while fewer
supported the elimination of wolves (27 vs. 33 %). The most notable change was a
10-point increase from 2011 to 2014 in support for more renewable energy
development (59 vs. 49 %). We saw no statistically significant change in the
proportion agreeing that climate change is happening now, caused mainly by human
activities (41 vs. 37 %) (Boag et al. 2015). Viewed together, these changes
generally suggest a shift in the direction of greater environmental concern among
northeast Oregon residents. Below, we analyze demographic and place-based
factors as possible explanations.
We hypothesize that large numbers of urban ‘‘amenity’’ owners moving to the
region in the time between surveys contributed to the observed shifts. We also
hypothesize that the changes in opinion on wolves will show inter-county
differences due to the localized and county-specific nature of wolf-rancher conflict.
However, we expect opinion shifts on climate change and renewable energy will not
vary by county, but rather track shifts at the state and national levels due to
exogenous factors like political rhetoric and media coverage (Brulle et al. 2012).
Survey methods and questions
We conducted telephone surveys in 2011 and 2014 as part of the ongoing
Communities and Forests in Oregon (CAFOR) research project, which seeks to
understand the socioenvironmental connections between communities, forests, and
natural resource management issues in eastern Oregon (Hartter et al. 2014). The
survey questions assessed local perceptions of forest management and environmental policies, as well as local land use priorities. The 2011 survey took place in
Wallowa, Union, and Baker counties. For the 2014 survey, our focus expanded to
include four additional Oregon counties (Boag et al. 2015; Hamilton et al. 2012).
Here, we focus just on the three counties common to both surveys (Baker, Union,
Wallowa; combined population below 50,000). Almost half the land area is
managed by the federal government, including the Malheur, Umatilla, and
Wallowa-Whitman National Forests, as well as the Hells Canyon National
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Recreation Area and the Eagle Cap Wilderness. The much-publicized occupation of
the Malheur Wildlife Refuge in winter 2016 highlights the controversial nature of
natural resource management in eastern Oregon and the western USA generally
(Feuer 2016). This region has experienced economic declines and demographic
change, including an aging population, typical of many rural areas in the USA.
Union and Wallowa county’s populations shrank slightly from 2011 to 2014, while
Baker County’s population increased marginally (Table 1) (US Census 2014). The
median age of Baker and Wallowa county residents is approximately 10 years older
than Oregon’s median age, while Union county has the same median age as the state
(39 years). Median incomes in these three counties are below the national median
household income of $51,939, and the percent of college graduates, ranging from 20
to 22.5 %, is also below the national average of 32 % (US Census 2014).
The CAFOR surveys were initially designed to explore public perceptions of forest
conditions, management, and wildfire risk, and how these relate to other areas of
environmental concern. Trained personnel at the University of New Hampshire
Survey Center conducted 1585 telephone interviews in these three counties in 2011,
and 802 more (along with additional interviews in four other counties) in 2014. Calls
were made to randomly selected mobile and landline numbers, achieving response
rates of 48 % (2011) and 33 % (2014) as calculated by AAPOR definition 4 (AAPOR
2006). Individual adults were randomly selected in each household, with callbacks as
needed. The calls lasted 10 to 15 min each, all completed between August and
October of 2011 or 2014. In both years, we deliberately oversampled the population of
forest landowners (owning 10 or more acres of forest) in order to better understand
their views. Probability weights are applied to all analyses to adjust for bias involving
number of people in a household, deliberate oversampling of forest landowners,
county population, and to better match regional demographics (Boag et al. 2015).
We compared the social-structural data collected by the telephone surveys in
2011 and 2014 using design-based F tests (Rao and Scott 1984) to identify
potentially significant demographic changes between samples from these 2 years,
which in turn might contribute to shifts in public opinion. The environmental
questions asked in both surveys (Table 2) were framed in a policy context. Some
represent general topics covered on other surveys in other resource-dependent rural
regions (such as environmental protection and climate change) (Hamilton et al.
2014). Others (such as the reintroduction of wolves) are salient, politically charged
issues in eastern Oregon.
Table 1 2014 American Community Survey estimates for demographic variables in Wallowa, Union,
and Baker counties (2013 for median HH income and education) (US Census 2014)
Population

Pop. Change
2011-2014 (%)

Median
age
(years)

Median household
income (2013 USD)

Percent college graduate
or higher (2013) [%]

Baker

16,018

?0.11

48.4

$40,348

20.5

Union

25,652

-0.76

39.2

$41,784

21.5

6814

-2.57

52.4

$40,204

22.3

Wallowa
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Table 2 Environmental questions carried on both the 2011 and 2014 surveys
Question

Collapsed binary response

Climate Which of the following three statements do you personally
believe? That climate change is happening now, caused mainly by
human activities; that climate change is happening now, but caused
mainly by natural forces; that climate change is not happening now

Coded 1 now/human, 0
otherwise

Rules Have conservation or environmental rules that restrict
development generally been a good thing for this area, a bad thing,
or have they had no effect here?

Coded 1 environmental rules
good, 0 otherwise

Renewables For the future of this country, which do you think should
be a higher priority: increased exploration and drilling for oil or
increased use of renewable energy sources such as wind and solar?

Coded 1 renewable energy, 0
otherwise

Wolves Which of the following four statements about wolves in
eastern Oregon comes closest to your personal beliefs? That wolves
should be eliminated from eastern Oregon; that limited hunting of
wolves should be allowed; that wolves should not be hunted, but
landowners compensated for losses; that wolves should be hunted
and no landowner compensation is needed

Coded 1 eliminate, 0 otherwise

Models
To assess effects of demographic change, we ran weighted logit regressions of
responses to environmental questions on sex, income, age, education, political party
affiliation, forest ownership, newcomer status (moved to the area within last
10 years), year-round versus part-time seasonal residence, and year as independent
variables. We also included an education-by-party interaction term; many previous
studies have found such interactions important regarding views on climate change
and other environmental issues (e.g., Hamilton et al. 2010, 2014). Finally, we
assessed place effects by including county of residence, as some of the issues are
more salient in specific communities. For example, wolves receive significant
attention in Wallowa County due to its proximity to their home range in Idaho,
potential for a resident wolf population, and frequent livestock predation (Wallowa
County Chieftain 2014).
This regression design tests whether the 2011–2014 shift in environmental views
remains significant after we control for individual demographic variables and
indicators for place (county-specific dynamics). If year remains a significant
predictor after adjusting for individual characteristics, that would suggest that nondemographic influences such as state or national-level events, rhetoric, and/or media
coverage may play a role. Data were analyzed using STATA 13.1 (StataCorp 2013).

Results and discussion
Comparing demographic characteristics of respondents in 2011 and 2014, the
significant changes were in mean age and proportion of seasonal residents (see
Supplementary Information Table 1). Mean age declined from 52 in 2011 to 48 in
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2014. Proportion of seasonal residents (who spend part of the year living elsewhere)
increased significantly from 3.7 to 8.7 %, but the overall proportion of newcomers
(arriving in the county within the last 10 years) showed virtually no change
(27.2–27.7 %). This finding contradicted our hypothesis that newcomers from urban
centers moving to the region contributed to the observed increase in environmental
concern between 2011 and 2014. We investigated those who comprised the higher
proportion of seasonal residents in 2014 and found that the increase was partially
due to a significant increase from 1.2 to 3.2 % in the proportion of respondents who
were seasonal residents and also newcomers (i.e., more newcomers lived in the
region seasonally in 2014 compared to 2011). We tested the inclusion of a
seasonal 9 newcomer interaction term; however, it did not improve any of the four
models (Wald tests, p [ 0.05). We also observed nonsignificant shifts in political
party identification. The proportion of self-identified Democrats declined by
approximately 5 % from 2011 to 2014, corresponding with a 4 % drop in the
number of registered Democrats in these three counties over the same period (State
of Oregon 2015). In turn, the proportion of self-reported Independents rose by
approximately 4 %.
Table 3 shows results from regression of the four environmental questions
(defined in Table 2) carried on both surveys. We found no significant differences
between cell phone and landline respondents. While demographic variables
significantly affect responses to all four questions, year of survey (2011 or 2014)
also has significant net effects on three of them: views about environmental
regulations, renewable energy, and climate change. These year effects, net of
individual characteristics, suggest that macro-social exogenous factors contributed
to the shift in local opinions. Such exogenous factors could include economic
forces, media coverage, or changing political narratives from party leaders. Indeed,
research has tied the decline in national concern about climate change from
2009–2011 to the economic collapse of 2008 (Scruggs and Benegal 2012), and the
more recent recovery might conversely be contributing to increased acceptance and
concern. Another study characterizes a Climate Change Threat Index (2002–2010)
among the American public, which increases with the amount climate change
coverage in the media (Brulle et al. 2012). Determining which of these factors may
have contributed to the observed interannual shifts in opinion would require a more
detailed survey addressing a broad array of topics, such as media consumption and
economic confidence, which was beyond the scope of this study.
As noted above, there are two significant differences in the demographics of our
2011 and 2014 samples. The 2014 group is slightly younger and contains more
seasonal residents. In general, age predicts support for renewable energy: younger
respondents express greater support. Seasonal residents are less likely to agree that
environmental rules limiting development have been good for their community, and
more likely to say that wolves should be eliminated from eastern Oregon. This
finding was unexpected. A similar study in Alberta found that hunters had more
negative views of wolves (Sponarski et al. 2013), and hunting may be a driver of
owning a seasonal residence in this region, but we did not ask about hunting in our
survey. As we hypothesized, there are county-to-county differences in views about
wolves. Residents of Wallowa County, where most of the wolf-rancher conflict
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Table 3 Weighted logit regression of environmental views on individual background factors, county of
residence, and survey year
Predictor

Dependent variable
Rules

Renewables

Wolves

Climate

Individual
Female

-0.192

0.066

-0.419**

Age in years

-0.002

-0.013*

0.006

-0.010

0.028

-0.073

Income

0.064

Education

0.340***

-0.035
0.154*

Party

-0.404

Education9Party

-0.091

-0.034

0.127

0.117

-0.002

-0.067

Own forest
Newcomer
Seasonal resident

-0.883***

-0.382***
0.302

0.246

0.415*

-0.940***

-0.791*

0.123

0.937**

0.098

0.196*
-0.122
-0.378***
-0.019
0.443*
-0.439

County
Baker

-0.364

-0.124

-0.690***

Union

-0.214

-0.274

-0.538**

Wallowa
Year (1 = 2014)
Intercept
Estimation sample

…
0.467**
-1.750**
1736

…
0.374*

…
-0.310

0.117
0.176
…
0.409*

0.717

0.410

-0.492

1736

1736

1736

Coefficients and tests are from weighted logit regression models
* p \ 0.05
** p \ 0.01
*** p \ 0.001

occurs (ODFW 2014; Wallowa County Chieftain 2014), were much more likely to
say wolves should be eliminated. That opinions about wolves are affected
particularly by location makes sense given what we know about the distribution
of the wolves themselves; however, this result contrasts with a study in rural
Minnesota showing no impact of proximity on attitudes toward wolves (Chavez
et al. 2005).
Although the proportion of newcomers did not increase significantly between
survey years, newcomers generally display greater environmental concern. Newcomers more often support renewable energy development, more often agree that
climate change is happening and human-caused, and less often favor eliminating the
wolves. While political party (coded -1 for self-identified Democrats, 0 for
Independents and ?1 for Republicans) is the most important predictor of support for
renewable energy development over increased oil exploration and drilling
(Democrats are much more likely to support renewables), party affiliation does
not dominate the other predictors on all questions. We find education to be the most
consistent factor predicting environment-related views. Those who completed
college or a post-graduate degree are more likely to say environmental rules limiting
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development have been good for the community, wind and solar development
should be prioritized over oil extraction, wolves should not be eliminated, and
climate change is occurring and is human-caused.

Conclusions
Comparing 2011 and 2014 survey data from three rural northeast Oregon counties
that have changing demographics alongside relatively stagnant economies, we
observed significant shifts in views on environment-related issues. Demographic
change partially explains these changes, but after controlling for survey respondent
demographic characteristics (notably, a younger respondent pool and more seasonal
residents), we still see a significant shift in some views. Responses concerning the
reintroduced population of wolves, an issue with high local salience, vary with
individual background characteristics and county of residence but did not change
between years once we controlled for demographics. Three environmental issues
with state and national salience, on the other hand—renewable energy, environmental regulations, and climate change—exhibit 2011-to-2014 shifts that remain
significant even when we control for individual demographic characteristics and
county. We infer that these shifts reflect non-demographic social change, whether
influenced by regional dynamics or broader, state- and national-level exogenous
factors.
Our analysis focuses on demographic variables and place. Interestingly, political
affiliation generally did not predict views, though education level predicted views
on all four issues. Other studies have argued for the importance of socialpsychological variables affecting environmental concern (e.g., Nisbet et al. 2008;
Schultz 2005). To some degree, these correlate with place and demographic factors,
making it challenging to interpret their separate effects. More research is needed to
understand how individual psychology and cultural identity interact with social
structure and place to change beliefs. Panel studies could be helpful to follow
stability and change of environmental concern within individuals.
Although we see a clear change on some issues from 2011 to 2014, we recognize
that two time points do not define a trend. Changes could continue in the same
directions, or alternatively could level off or reverse. Subsequent surveys of this
region are needed for a longer-term perspective. Similarly, repeated surveys in other
rural regions of the USA would add information about how widely, and under what
conditions, such multi-issue changes in environmental opinion occur.
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