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Abstract: Building successful, enduring research partnerships is essential for improving
links between knowledge and action to address sustainability challenges. Communication
research can play a critical role in fostering more effective research partnerships, especially
those concerned with knowledge co-production processes. This article focuses on
community-university research partnerships and factors that influence participation in the
co-production process. We identify specific pathways for improving partnership
development through a prospective analytical approach that examines community officials’
interest in partnering with university researchers. Using survey responses from a
statewide sample of Maine municipal officials, we conduct a statistical analysis of
community-university partnership potential to test a conceptual model of partnership
interest grounded in natural resource management theory and environmental
communication. Our findings both support and advance prior research on collaborations.
Results reveal that belief in the helpfulness of the collaborator to solve problems,
institutional proximity, familiarity, perceived problem severity and problem type and trust
influence interest in developing community-university partnerships. These findings
underscore the benefits of proactively assessing partnership potential prior to forming
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partnerships and the important roles for communication research within sustainability
science, especially with regard to strengthening partnership formation and knowledge
co-production processes.

Keywords: community-university research partnerships; communication; sustainability;
knowledge-action; stakeholders

1. Introduction

In light of the increasingly complex sustainability problems facing local and global communities
and the need to improve the scientific basis for decision making [1], sustainability science elevates the
role of research collaborations [2,3] and communication [4] among scientists and stakeholders in
developing solutions. Clark and Dickson [5] identify collaborations as one of the core features of
sustainability science initiatives: “for such knowledge to be truly useful it generally needs to be
‘co-produced’ through close collaboration between scholars and practitioners” (p. 8059). Numerous
sustainability science programs in higher education institutions in the US emphasize
university-stakeholder partnerships as a desirable form of collaboration. For example, Harvard’s
Sustainability Science Program emphasizes linking research and innovation with policy and
management. Similarly, the vision of Portland State’s Institute for Sustainable Solutions includes a
statement about partnering with businesses, governments and other organizations in the development
of sustainable solutions, and institutions, like Arizona State University (ASU) and the University of
California, Los Angeles (UCLA), have established partnership programs, such as the Sustainable
Cities Network and Corporate Partners Program, that purposefully link researchers and public and
private partners in the research process and the advancement of solutions. Although many universities
are heeding the calls for collaborative research and are making progress on bringing diverse groups
together to address sustainability issues, disconnections between the production of knowledge and its
actual use in society persist [6]. These persistent divisions indicate that we still have a great deal to
learn about how to develop community-university partnerships that facilitate more robust links
between the various actors in the knowledge system [7]. Communication research can play a
foundational role in helping bridge this gap.

We present a model for studying place-based community-university research partnerships that seeks
to deepen our understanding of knowledge co-production processes through model findings and the
integration of communication theory, an underrepresented discipline in sustainability science [8]. We
conducted this research within the context of a large sustainability science initiative, Maine’s
Sustainability Solutions Initiative (SSI) at the University of Maine, that aims to co-produce science
with project partners in Maine to help advance solutions to sustainability problems. Following Kates’
and Parris’ [9] recommendation to “identify the specific trends most relevant to such places and the
ways in which local populations can contribute to altering the trends that affect them,” (p. 8,066), we
examine the potential for community-university partnerships using survey responses collected from
local government officials. Through our findings, we offer an example of how to assess partnership
potential, target partnership efforts and improve one’s approach to and communication about
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prospective collaborations. We draw on communication research to interpret and apply the results of
the study. Specifically, we use framing research in science communication [10] to explore how to
better frame and adapt research to align with local issues. Informed framing may help demonstrate to
project partners that partnerships are mutually beneficial [11] and that the research “fits” the
information needs of stakeholders [12]. We also use communication research to ask certain questions
of the data about partner relationships and the influence of communication on partner perceptions and
behavior. Communication theory asks which communication practices influence perceptions of partner’s
capacities, capabilities and expertise and how do these influence work [13,14]; who gets to participate in
activities to address problems [15]; how such practices (re)enforce power structures in relationships [16];
and the relationship between such practices and knowledge co-production, particularly in terms of
partnership development. Our model is place-based, which means that we focus on municipal agents as
key stakeholders within the context of our larger research team. Our team determined that surveying
local decision-makers and attempting to strengthen relationships with them may prove valuable for
identifying local and state-level social-ecological system (SES) trends. The complexity of SESs, which
are composed of multiple subsystems that “are relatively separable, but interact to produce outcomes at
the SES level, which... affect these subsystems and their components” [17]), demands such an
integrated approach. Further, a recent survey of SSI researchers revealed that, of all external
stakeholder groups identified in a set of in-depth interviews with SSI researchers, municipal officials
received the highest mean involvement score in these researchers’ projects [18].

This research represents a three-fold aim. First, we contribute to the growing body of research on
building partnerships through our survey and the analysis of our data. We study factors, such as
perceptions of partners’ capacities to help solve problems, familiarity, institutional proximity, problem
characteristics and trust, that we expect to influence interest in developing a partnership. Second, we
present a model that proactively assesses partnership potential prior to the formation of partnerships.
This second aim is particularly novel, in that it advances the need to study the communication and
collaboration context in ways that assist with aligning the need for scientific research and other
community-based forms of knowledge with its supply before the partnership begins [19]. Finally, we
use this research as a tool to help our colleagues gain a deeper understanding about the institutions and
individuals with whom they are partnering in their pursuit of advancing solutions-oriented
sustainability science. We maintain that communication research can make important contributions to
sustainability research, because of its deep understanding of relational dynamics and emphasis on
attending to place-based perceptions and needs.

This study extends prior research on community-university partnerships focused on sustainability in
three key ways. First, it offers a model to evaluate partnership potential, instead of focusing
exclusively on existing partnerships. By exploring the beginning phase of partnership development—
pre-formation—we provide insight on factors that may influence partnership development and that
contribute to long-term partnership success or failure. While some of the variables evaluated and
findings discussed in this manuscript may seem common sense, research on communication and social
behavior documents that things that appear as common sense to some are often proven inaccurate. As a
field, communication studies conceptualize communication as constitutive. This means that
communication acts do not simply reflect objective reality, but rather that they constitute our sense of
the world [13]. As such, what appears to be common place knowledge to one community or
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stakeholder group often does not resonate as common sense with other individuals or groups. For
example, while a researcher interested in addressing novel, complex problems in her/his field may be
motivated to participate in a partnership to study that issue, a local decision-maker facing a problem
that seems intractable may be demotivated rather than motive to spend resources to address the issue.
Integrating communication into sustainability research is important, because of the particular
understanding this field brings to the table about issues that appear natural or normal, but are indeed
socially constructed.

Exemplary studies from the field of science communication clarify this point. Fischhoff [20], for
example, discusses the complexity of science communication in terms of climate change
communication and documents that assumptions about reactions to risk communication have not
always played out the way one would anticipate. He writes, “Indeed, focusing attention on
uncertainties may encourage people to think that nothing can be done until they are resolved... An
alternative framing of climate science is that its uncertainties show the fateful gambles that we face.
From that perspective, greater uncertainty can mean greater reason to act” (p. 703). In terms of
community-university partnerships, we may assume that experiencing severe problems in a
municipality will motivate people to participate in a partnership aimed at helping to solve the
problems. However, as prior research notes, even when confronted with messages about severe
problems, people may not respond as anticipated [21]. Further, even when the overall behavior of the
social system follows expected patterns, rigorous testing of the phenomenon can show the “how” and
“why” of the systems properties. This study advances our conceptual understanding of the relationship
between certain key factors and interest in developing community-university partnerships and points to
some complexities not previously identified in the literature.

Second, we extend prior research by studying community-university research partnerships, an
emphasized, but understudied, relationship in the sustainability science literature. Finally, we
contribute to the growing body of literature that documents the importance of paying attention to and
encouraging particular kinds of communication in engaged, participatory research projects [4,8,22,23]
and of improving access to technologies that promote communication [24]. Specifically, we integrate
environmental and science communication research to interpret and utilize the results of the regression
model developed in this manuscript. Through the survey and subsequent analysis, we identify potential
opportunities for improving communication and collaboration in community-university partnerships
and directions for future research that use communication theory to interrogate relationships
in partnerships.

2. Research Partnerships for Sustainability Research

Research documents that collaborations among interdisciplinary groups of scientists and
stakeholders not only have the potential to improve understanding of the diverse facets of complex
systems [25] and mobilize coordination across interconnected landscapes [22], they also have the
potential to encourage social learning between groups [26], facilitate processes for transition [27] and
more effectively link knowledge with action [4,28]. In a 2008 report on public participation in
environmental assessment and decision making, Dietz and Stern [29] documented that “best practices
in public participation can advance decision quality, legitimacy, and capacity simultaneously” or
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individually (p. 92), and Austin [11] asserts that partnerships are thought to address problems with
“high levels of complexity, low levels of public confidence in institutions, and insufficient capacity
within a single organization to go it alone” (p. 421). In addition to studying partnership outcomes for
sustainability, researchers have also studied structural, interpersonal, and political or institutional
factors that influence partnership success. With a long tradition of studying public participation and
decision making, environmental communication contributes critical insights to our understanding of
(in)effective collaborations, participatory engagement, and environmental decision making [8,30,31].
For example, studies repeatedly demonstrate that processes that employ participatory communication
strategies improve stakeholder experiences [32] and decision making [33], while ineffective processes
can significantly harm the quality of decision making and stakeholder trust [15,34]. Researchers in the
fields of applied anthropology and political science offer insights on critical features of
partnerships [11,35]. For example, Austin [11] argues that success in partnerships is recognized as
related to “relationships of mutual benefit, identifying and working toward a common purpose,
developing effective group process, and demonstrating effectiveness through performance” (p. 421).
Finally, researchers document institutional and political elements that influence relationships in
community-university partnerships and knowledge-action linkages [35-37]. Through a series of
interviews with the public, Walsh [35] discovered that participants perceived the university as “driven
by political ideology” (p. 26), people on campus as lacking accountability, and the university as being
largely unresponsive to the interests of the public. She also found that the context in which these
discussions took place, rural vs. urban, mattered in terms of perceptions. Dilling and Lemos [36] found
that institutional arrangements, such as training and incentives for hiring information brokers, and
institutional capacities, such as technical capacity and leadership, impact how users and producers of
knowledge are connected and, subsequently, “how science is produced and used” (p. 685). Finally,
Israel, et al. [38] note that many of the challenges in community-based research result from, among other
things, competing institutional demands, tenure and promotion guidelines, funding institution
requirements and political and social dynamics.

Despite these important studies, there remains a significant gap in the literature. The majority of
scholarship on public collaboration in resource management and community-university partnerships
provides a retrospective rather than a prospective analytical approach by evaluating established
participation events and partnerships (e.g., [29,34,39,40]; extant scholarship pays little attention to
factors that constitute the foundation on which to build effective partnerships. In fact, even though
some studies examining research partnerships may note in the partnership description why or how the
partnership formed [11,41,42], they often do not provide an empirical evaluation of the conditions that
influenced partnership development, and they rarely discuss how to start partnerships when no
relationship with partners yet exists. This gap in the literature weakens collaborative capacity, as
researchers and research teams often struggle with initiating partnerships. Some researchers do not
know how to find project partners and, once communication is initiated, “getting off on the wrong
foot” can undermine partnership success. Gauging collaboration potential in advance may help identify
important issues prior to beginning conversations with potential partners and before beginning the
research process. Furthermore, this pro-active approach may help partners identify resources to build
stronger collaborations, such as incorporating facilitation into budgets in sifu in situations that warrant
increased attention to conflict management.
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Although university and college researchers often contribute to the work of collaborative groups
addressing sustainability and collaborative management issues [26,43,44] through research, facilitation
and expertise, little research in the sustainability and environmental management literatures
statistically analyzes and models the relationship among university and college researchers and other
stakeholders (for exceptions, see [26,45]). Studies tend to focus on outcomes for sustainability, like
those cited above, or relationships among, for example, citizen stakeholders and local, state or federal
management and planning agencies [34,46]. The studies might also investigate the science-stakeholder
relationship at the level of knowledge integration [47], documenting the complications of and
opportunities for scientists to incorporate local knowledge into science, and stakeholders to understand
scientific information and incorporate it into local decision making [29]. While it is important to
understand outcomes and public-management interactions, there is a critical need for research on the
development and progression of community-university research relationships. This is important given
the increased interest at many universities in engaged research [48], specifically in sustainability
programs (e.g., ASU’s Global Institute of Sustainability, UCLA’s Institute of the Environment and
Sustainability and Lund University Centre for Sustainability Studies). The complexity, challenges,
paradoxical and sometimes conflicting nature of these relationships is well cited (i.e., [28,38,49].
Understanding these relationships is likely to provide important insights on how stronger relationships
can improve outcomes and research-informed management decisions that promote sustainability. In
the following sections, we develop and test a model that assesses community-university partnership
potential and factors that may influence partnership development.

3. Conceptual Framework and Research Questions

To develop and test a quantifiable tool for evaluating community-university partnership interest, we
build on environmental communication research on public participation and collaboration and
environmental sciences and natural resource management literature on environmental planning,
behavior and collaboration. Drawing on this literature, we developed a conceptual model of
the relationship among a set of predictor variables and officials’ interest in developing a
community-university partnership and designed a survey instrument to test theoretically and
empirically supported variables shown to influence partnership success and interactions (see Figure 1
and Table 1). As Holland [50] notes, researchers know what (un)successful engagement looks like, but
much less is known about how to achieve those characteristics that lead to successful engagement (p. 10).
Recognizing the paucity of research focused on evaluating partnership potential, two broad research
questions guide our analysis:

RQ 1: What are municipal officials’ interests in developing community-university partnerships?
RQ 2: What factors influence municipal officials’ level of interest in developing
community-university partnerships?
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Figure 1. Municipal officials’ interest in community-university partnerships.
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Table 1. Developing an empirical model of municipal official interest in
community-university partnerships.

Factor Description Survey Measurement Variable Name Expected Sign

Belief'in assistance of university researchers in resolving municipal issues

Assistance_yes  +
Assistance not

+/~
sure
Perceived costs of collaboration
) C . . Municipali
Distance between municipality and closest university or college ) pality
Distance
. . L Municipali
Population size of municipality p k4 +/—
Population
Experience with university researchers Experience +/—
Problem severity and type
Economic,
. . . . . Social,
Severity of economic, social, environmental and policy problems )
Environmental
and Policy
Trust in researchers
General or overall trust in university researchers Overall Trust +

Agreement on trust properties Specific Trust +
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One of the survey goals was to identify potential research partners. Thus, asking respondents to
report their interest in a partnership assisted us in gauging whom to approach for future partnerships.
Asking empirically what factors influence their responses provides us with information on what to
emphasize in conversations (e.g., how working together can help solve problems), what issues
(e.g., trust) may need to be addressed during initial conversations, what resources and incentives may
be needed to encourage participation (e.g., funding, flexible scheduling) and what institutional barriers
may need to be overcome (e.g., public access to information, negative perceptions of science and/or
the university).

3.1. Interest in Partnerships

Given the assortment of problems, contexts and diverse experiences with higher education
institutions in Maine communities, we expect that municipal officials’ interest in partnerships will vary
across people and municipalities, in part because each municipality is likely to have different
perceived transaction costs associated with forming and participating in the partnership [51]. Research
on decisions to enter into collaborations (as assessed after the person joined the collaboration)
indicates that participation is not preordained and that there are numerous factors influencing
participation, such as the perceived benefits of the collaboration [52], the perceived costs of the
collaboration (e.g., physical distance and uncertainty) [51,53], the perceived severity of the problem
being addressed [54] and participant trust in the organizing institution [55], including general and
specific properties of trust [56]. Drawing from these studies, we incorporate and test similar factors in
our model predicting stakeholder interest in developing a community-university partnership. These
factors and their expected relationship to the dependent variable, interest in a community-university
partnership, are discussed below (see Table 1).

3.2. Belief'in the Partnership Helpfulness

Belief that the partnership is useful for managing issues, such as watershed resources, is shown to
influence the likelihood of participation in collaborations [57]. Studying non-participation in a parental
program, Pettersson, Linden-Bostrom and Eriksson [58] found that parents who did not perceive the
program as beneficial were more likely to be non-participants than parents who perceived benefit.
Hoppner, Frick and Buchecker [59] suggest that participants’ belief that a particular process will solve
problems may be measured as a form of confidence in a process or outcome. Given the extensive time
and resources required of collaborations, it makes sense that people need to believe they will benefit
from the collaboration and that the issue under discussion is best solved through collaboration. Thus,
we expect to find a positive relationship between municipal official interest in partnering and this
belief. If municipal officials believe that researchers can help them solve municipality problems, they
should have higher levels of interest in developing community-university partnerships.
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3.3. Perceived Costs of Collaborating

In addition to benefits, potential partners also consider the costs of collaborations [52]. After all, the
expected overall (or net) return for municipal officials from partnering is a function of their perceived
benefits and costs of collaboration. Direct, out-of-pocket costs may include employee time, travel
expenses and monetary resources (e.g., purchasing equipment, food, mailings). El Ansari [60] adds
personal costs, such as loss of privacy, to monetary and human capital expenses of community
partnerships. At least some of these costs may be correlated with the physical distance between
members of the partnership. Referencing the transaction cost theory of trust, Lubell [53] measured the
effects of institutional distance (physical distance and distance between centralized decision making and
local action) on trust in an organization. Citing Levi’s (2000) transaction cost theory of trust, Lubell
writes that “the greater the institutional distance between a truster and trustee, the higher the
transaction costs of developing trust-based relationships” ([53], p. 239). The proximity of the
municipality to university and college campuses is particularly important to consider in this study,
because of tensions that sometimes occur about the “perceived costs versus benefits of the town-gown
relationship” [61]. Time and travel costs are likely also associated with proximity. For example, one
might expect that municipal agents working 100 miles from a university or college are likely to incur
higher costs than municipal agents within 25 miles. Thus, given the higher costs, we expect there to be
a negative relationship between distance from a university or college and interest in developing a
community-university partnership.

Similarly, if a municipality’s staff is largely composed of volunteer leaders (elected or appointed),
officials may perceive that there are higher time costs associated with a community-university
partnership, because volunteers need to commit additional volunteer hours to participate in the
partnership. In Maine, municipalities with populations fewer than 1,000 residents typically are
governed by a board of elected volunteers and a manager or administrative assistant [62].
Alternatively, municipal officials from small communities that may not have the resources of large
communities may also perceive high costs associated with inaction and view partnerships as one
avenue for achieving desired goals at a reduced cost. Accordingly, we have ambiguous expectations
about the relationship between population size and interest in partnerships; municipality size could be
positively or negatively correlated to interest.

There are also costs in partnerships that are not easily calculated, such as cognitive or emotional
costs. Uncertainty is documented in the literature as a risk in relationships carrying potentially
significant associated costs, such as unintentionally terminating an interaction [63]. Researchers
Berger and Bradac [64] argue in their discussion of uncertainty reduction theory that a central concern
of newly acquainted people is the reduction of uncertainty, and research on anxiety/uncertainty
management theory documents that anxiety, an emotional cost, often accompanies uncertainty, a
cognitive cost, and that both may influence communication or relationship avoidance [65]. Experience,
or prior history, with a person or institution reduces uncertainty because more is known about the
situation [66]. With a reduction in uncertainty, there is also a reduction in the interaction risks and
associated costs. Literature in fields like economics and anthropology refer to the influence of past
action or experience on future conditions as path dependence [67], although many suggest a more
complex approach to understanding path dependence than one that simply states that the past
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influences the future (e.g., [67]). We expect that having experience with university researchers will be
positively associated with interest in developing a partnership.

3.4. Perceptions of Problem Significance and Problem Type

Research demonstrates that people who perceive a problem to be severe are more likely to
join a partnership that addresses the issue of concern than people who do not perceive that a problem
exists [51]. Referencing environmental regulation support, Johnson and Scicchitano [54] argue,
“individuals are not likely to support the imposition of stricter environmental standards unless they
perceive an environmental problem exists” (p. 834). Similarly, we argue that municipal officials will
be hesitant to invest in a problem-solving partnership if they do not perceive that there are problems in
their municipality. We expect that problem severity, regardless of problem type, will be positively
associated with interest in developing a community-university partnership.

3.5. Trust

Trust is evaluated frequently in the collaboration and participation literature and is shown to
influence participation [57]. DeCremer and Tyler [68] found that participants with high levels of trust
in the authority figure in the partnership wished to contribute more than did those who had low levels
of trust. While generalized or overall trust is frequently measured [53], the literature documents that
trust is a nuanced and contextual variable. For example, studying community-water resource
management agency relationships, Leahy and Anderson [55] discovered that five major factors
comprised overall trust, including trust in the governing agency, social trust in people in general, trust
in the technical competence of the governing agency, trust in shared interests among members of the
partnership and trust related to feelings of being heard and having influence. In light of this complexity,
studies often measure both generalized trust and “trust-warranting properties,” ([53], p. 245) or “different
dimensions of trust” [59], such as fairness, technical expertise and shared interests [55,69]. Based on
prior research, we expect that high levels of generalized trust in university or college researchers will
be positively related to interest in developing community-university partnerships. Similarly, we expect
a positive relationship between officials’ perceptions of “trust-warranting properties” and their interest
in developing community-university partnerships.

4. Methods

Using survey responses of Maine municipal officials, we employ ordered logit regression analysis
to test empirically the conceptual model summarized in Figure 1.

4.1. Study Area

Maine, the study area of this empirical research, is an excellent location to examine
community-university research partnerships. Maine’s history of strong local control, local government
decision-making capacity and numerous and diverse municipalities elevates the relevancy of municipal
officials to sustainability challenges. Further, the state’s universities and colleges are also diverse in

size and mission. The variation in both communities and universities creates an interesting setting in
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which to test our conceptual model. Moreover, Maine’s academic institutions generally share a
common interest in establishing community-university research partnerships, creating an engaged
audience for the findings of this research.

4.2. Participants

We distributed the Maine Municipal Official Survey to 2,553 municipal officials in 499
municipalities and townships throughout Maine. The sample was derived from the Maine Municipal
Association’s (MMA) municipal official list, which is updated daily [70]. Officials holding the
following positions were surveyed: key official, community development, planning, purchasing,
assessing, finance, public safety, recreation, chief elected official (e.g., selectboard), personnel, public
works, welfare and code enforcement. Only a few municipalities had all 13 positions. We have
multiple responses per community from officials, and the number of responses varies across
municipalities. Using a modified version of Dillman’s Tailored Design Method for surveys [71], we
sent four solicitations for participation to municipal officials, including a prenotification letter, first
round survey and invitation letter, reminder postcard and second round survey and invitation letter. In
each survey cover letter, we asked participants to complete the survey based on their work experience
in their specific municipality. In cases where participants worked for multiple communities, we
randomly selected the town for which they were to respond. We achieved a 46% response rate
(n = 1,177), and respondents represented 86% of Maine municipalities. The ordered logit regression
analysis uses responses from a subset of the sample (n = 769; 65% of total respondents) that provided
complete responses to the survey questions employed to measure the dependent and independent
variables in our empirical model. This study was approved by the University of Maine Institutional
Review Board for the Protection of Human Subjects.

4.3. Measures

We pre-tested the survey instrument on a small group of municipal officials and sought
feedback from key non-governmental organizations that work with staff from Maine municipalities.
Details about how the dependent and independent variables are measured in the regression analysis
are reported in Table 2. Prior to asking participants to rate their interest in pursuing a
community-university partnership (the dependent variable in this analysis), we described in the survey
that the structure of community-university partnerships varies and offered examples of the various
roles municipal officials and university researchers may play in the research process, such as
co-defining the problem or co-conducting research. We provided a broad description of collaborating
to emphasize two critical features of community-university partnerships. First, partner participation in
research varies depending on the problem and partners. Second, partnerships involve sharing
resources, knowledge and responsibilities at some level. This description of partnerships provides a
context for understanding the responses analyzed in this study.
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Table 2. Empirical model of municipal official interest in community-university

partnerships: descriptive statistics.

3755

Variable Name

Measurement

Mean

Standard
Deviation

Interest in partnership

Level of interest recorded using 5-point
Likert scale

(5 = Very likely; 4 = Likely; 3 = Neither
unlikely nor likely and Not sure; 2 =
Unlikely and 1 = Very unlikely); 1 serves
as the reference category

3.54

1.03

Belief in assistance of university researchers in resolving municipal issues

Assistance yes

Assistance not sure

Assistance no

Set equal to 1 if “yes” response to question
about potential assistance; 0, otherwise
Set equal to 1 if “not sure” response to
question about potential assistance;

0, otherwise

Set equal to 1 if “no” response to question
about potential assistance; 0, otherwise
Assist no serves as the reference category

0.31

0.56

0.13

0.46

0.49

0.34

Perceived costs of collaboration

Municipality distance

Municipality population

Experience

Distance between municipality and closest
university or college using Esri’s ArcGIS
software (miles)

Population size of municipality (full-time
residents) divided by 100 (2010 US Census
of Population and Housing)

Set equal to 1 if participant had experience
working with university faculty, staff or
student researchers; 0, otherwise

12.9

50.3

0.31

94

78.5

0.46

Problem severity and type

Economic

Social

Environmental

Policy

Set equal to the mean score across
economic issues (1 = not a problem;

2 = small problem; 3 = moderate problem;
4 = serious problem)

Set equal to the mean score across social
issues (1 =not a problem;

2 = small problem; 3 = moderate problem;
4 = serious problem)

Set equal to the mean score across
environmental issues (1 = not a problem;
2 = small problem; 3 = moderate problem;
4 = serious problem)

Set equal to the mean score across policy
issues (1 =no debate; 2 = limited debate;
3 = moderate debate; 4 = extensive debate)

1.79

1.24

0.77

1.04

0.56

0.57

0.57

0.51
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Table 2. Cont.

Variable Name Measurement Mean Std. Dev.

Overall trust in researchers

Trust not at all Set equal to 1 if “not at all (1)” response to ~ 0.03 0.16

question about overall trust; 0, otherwise;
Trust not at all serves as the reference
category

Trust a little Set equal to 1 if “a little (2)” response to 0.05 0.22
question about overall trust; 0, otherwise

Trust not sure Set equal to 1 if “not sure (3)” response to 0.27 0.45
question about overall trust; 0, otherwise

Trust some Set equal to 1 if “some (4)” response to 0.26 0.44
question about overall trust; 0, otherwise

Trust a lot Set equal to 1 if “a lot (5)” response to 0.39 0.49

question about overall trust; 0, otherwise

Agreement on trust properties of researchers

Specific trust Mean score across trust properties 3.41 0.62
(5 = Strongly agree; 4 = Somewhat agree;
3 = Neither disagree nor agree; 2 =

Somewhat disagree and 1 = Strongly disagree)

4.3.1. Interest in Developing a Partnership

Our empirical regression model explains the variation in our dependent variable, which is municipal
officials’ stated interest in developing a community-university partnership (see Table 2). Specifically,
we asked municipal officials to rate on a five-point Likert scale, “Considering your current municipal
position, how interested are you in pursuing a community-university partnership?” (see Table 2). To
retain data, we combined responses of “not sure” with responses on “neither unlikely nor likely.” We
justify this combination, because these two types of respondents are similarly positioned to engage in
the next step of having a conversation about developing a partnership. The distribution of participant
responses demonstrates variation in municipal officials’ interest in partnering. The percentages of
participants by level of partnership interest are as follows: “very unlikely” (4%), “unlikely” (8%),
“neither unlikely nor likely” and “not sure” (35%), “likely” (33%) and “very likely” (19%). Individual
municipal official’s rating of interest in a partnership is the dependent variable in our empirical
regression model.

4.3.2. Belief in Partnership Helpfulness

We invited participants to report their belief in partnership helpfulness by asking them to describe if
they think university researchers could be of assistance in resolving municipality problems. Unlike
Lubell [57], who studied a specific partnership addressing specific issues, the municipal official survey
asked officials about a series of diverse economic, social, environmental and policy problems. Thus,
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we chose to ask participants about their general perceptions of researchers’ ability to help solve
problems in their municipality (see Table 2).

4.3.3. Perceived Costs of Collaboration

We analyzed several potential costs to collaborating that we hypothesize would influence officials’
interest in developing partnerships, including proximity to universities and colleges in Maine,
municipality size and past experience with researchers. In order to calculate distance between a
municipality and a university or college, we selected a set of colleges and universities in Maine based
on if the institutions were listed as accredited by the New England Association of Schools and
Colleges (NEASC). We selected NEASC schools because their shared accreditation ensures a level of
similarity across these institutions in terms of basic standards of education, allowing us to assess
perceptions of those institutions by municipal officials more evenly than allowed without a common
denominator. Further, all institutions listed as accredited by NEASC have actual campuses or offices,
which is critical for measuring proximity.

4.3.4. Perceptions of Problem Significance and Problem Type

We asked municipal officials to rate the severity of four sets of issues for their municipality:
economic, social, environmental and policy issues. Because our survey was intended to assess a
variety of economic, social, environmental and policy issues, rather than one specific issue (e.g., wind
energy development, poverty, surface water quality or land-use zoning regulations), participants were
presented with 10 to 13 types of issues known to be potential problems in Maine. To develop the set of
problems included in the survey, we learned from the format of the National League of Cities survey
of local government officials, a survey which scopes out problems of national significance. To tailor
the survey to fit Maine, we drew on feedback from state policy makers, municipal organizations and
media analyses. In addition, two of the survey developers are part of the University of Maine’s
Margaret Chase Smith Policy Center, a center focused on contributing to policy discussions and
analyses in the state. Finally, some problems evaluated in the survey aligned with ongoing or proposed
research projects under the SSI research program (e.g., vernal pool regulations). We created and
analyzed the reliability of composite variables for each set of questions. Alpha scores for each
summated scale indicated high reliability: economic (o = 0.80), social (o0 = 0.84), environmental (o =
0.90) and policy issues (o = 0.78).

4.3.5. Trust

We measured officials’ trust with multiple survey questions, including a general measure of overall
trust in researchers and an agreement index representing levels of agreement on statements about
specific reasons for trusting university researchers (see Table 2). Statements included in the agreement
index address technical factors of trust, such as “I trust researchers (faculty/staff) from the University
of Maine System, because they provide scientific information” and interpersonal factors of trust, such
as “I trust researchers (faculty/staff) from the University of Maine System because they share my
values.” The alpha score for the agreement index indicated high reliability (o = 0.93).
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4.4. Data Analysis

We analyzed the survey response data using Statistical Analysis System (SAS) software. For all
survey items, we calculated descriptive statistics, such as mean, minimum, maximum, median, mode
and standard deviation. We developed a regression model to explain the variation in municipal
officials’ level of interest in developing community-university partnerships using variation in the set of
factors we conjecture will influence these interests (see Figure 1, Tables 1 and 2). Because survey
responses describing the level of interest in partnering are discrete, ordered items, we developed and
estimated an ordered logit regression model [72,73]. Similar to a linear regression model, the ordered
logit model explores correlative relationships among the dependent variable and the set of independent
or explanatory variables. However, the discrete and ordered nature of the dependent variable changes
the required assumptions of the regression model and the interpretation of estimated parameters. The
model is often motivated as a set (1 minus the number of ordered categories) of equations, where each
individual equation posits the probability of a response taking on one of the potential discrete values,
and one category is treated as the reference category. Our analysis explores patterns across five
response categories describing the level of interest in a community-university partnership. Hence, the
ordered logit model becomes a series of four equations, where the probabilities of specific responses
(e.g., the probabilities of responding 1 (very unlikely), 2 (unlikely), 3 (neither unlikely nor likely and
not sure), 4 (likely) or 5 (very likely)) are evaluated using functions based on the cumulative logistic
distribution. The cumulative probability values are generated as a function of the product of specified
independent variables and a corresponding set of parameters. The ordered logit model allows for
intercept terms to vary across response categories and holds the remaining parameters constant across
the response categories. For the purposes of this paper, we employ a significance threshold of 10%
(0.10) when discussing specific parameter or coefficient estimates. Multicollinearity diagnostics results
are normal, with tolerance scores greater than 0.20 and variance inflation factor (VIF) scores below 4 [74].
Parameters are estimated using maximum likelihood estimation methods.

5. Results

The results of the ordered logit regression support the model specification and provide general
support for our prior expectations of the influence of factors on interest in partnering (see Table 3).
Global tests of the model (parameters = 0) indicate that the empirical model fits the data (Likelihood
ratio * = 272.26, p < 0.0001). Although the nonlinear structure of the underlying likelihood function
complicates direct interpretation of these parameter estimates, we can interpret the signs of the
estimated coefficients as associated with the extreme response category or being “very likely” to be
interested in developing a partnership. A negative coefficient implies that the probability of being
interested in developing a partnership decreases if there is an increase in the corresponding explanatory
variable [72,73]. We found a significant, positive relationship between the dependent variable, interest
in developing a community-university partnership and the following independent variables: belief that
university researchers can help municipalities solve problems, low perceived costs of collaboration,
severe economic problems, and high levels of overall and specific properties of trust. The specific
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relationships are described below. Parameter estimates, standard errors, and significance statistics are

reported in Table 3.

Table 3. Municipal official interest in community-university partnerships: model results.

Variable Parameter Estimate (Standard Error) Significance
Level
Researcher assistance with 251 (0.26) <0.001
problems_yes
Researcher assistance with 1,34 (0.23) <0.001
problems_not sure
Municipality Distance -0.02 (0.01) 0.019
Municipality Population -0.00 (0.00) 0.944
Experience 0.41 (0.16) 0.011
Economic Problems 0.48 (0.16) 0.002
Social Problems -0.19 (0.16) 0.245
Environmental Problems -0.12 (0.14) 0.396
Policy Debates 0.16 (0.14) 0.277
Overall trust_a little 0.70 (0.53) 0.187
Overall trust_not sure 0.80 (0.48) 0.096
Overall trust some 0.91 (0.48) 0.062
Overall trust_a lot 1.43 (0.51) 0.005
Specific trust 0.47 (0.14) 0.001
Intercept 2 -1.01 (0.59) 0.091
Intercept 3 -2.36 (0.59) <0.001
Intercept 4 -4.67 (0.61) <0.001
Intercept 5 -6.59 (0.63) <0.001

Model Fit Statistics: Akaike Information Criteria (AIC) = 1,908.46, Schwarz Criterion = 1,992.07,

-2 Log L =1872.46

Global Null Hypothesis (Parameter Estimates = (). Likelihood Ratio (Chi-square = 272.26, p-value < 0.0001;

Wald = 244.11, p-value < 0.0001).

Notes: This table summarizes the results of an ordered logit regression analysis (n = 769), with a discrete

dependent variable taking on five discrete levels describing partnership interest. The parameter estimates

were estimated using maximum likelihood; the model was run such that it directly describes the probability

of a higher interest in a community-university partnership.

Our expectation that officials’ belief that university researchers can help solve municipal problems

will be positively associated with interest in developing a partnership is confirmed in the model. The

positive estimate value indicates that those who think researchers can help solve problems tend to have

higher levels of interest in a partnership than those who answered “no.” Similarly, the positive estimate

value associated with responses of “not sure” indicates that those who are unsure if researchers can

help tend to have higher levels of interest in a partnership than those who answered “no.”

Our expectation that officials who perceive there to be high costs (as measured by municipality

distance from a college or university and experience) associated with collaboration will be less likely

to be interested in developing a partnership is supported overall, although population size did not reach

the necessary significance level. Officials who had previously worked with university researchers were



Sustainability 2013, 5 3760

more likely to be interested in developing a partnership than those who had not previously worked
with researchers. Further, the model reveals that as physical distance increases between the
municipality and a college or university campus, interest in developing a partnership decreases. In
other words, there is a negative association between distance and interest in a partnership. Finally,
while the association between population size and interest in a partnership is negative, the association
was not significant in this model.

The model revealed mixed results in relation to our expectation that ratings of severe economic,
social, environmental or policy problems will be positively associated with interest in developing a
partnership. The model estimates indicate interest in developing a partnership varies by type of
problem and problem severity in relation to the type of problem. For example, the positive sign
associated with economic problems indicates that municipal officials who rated economic problems
as moderate to severe tend to have a higher likelihood of being interested in developing a
community-university partnership. However, we did not find significant associations between social,
environmental and policy problems and interest in a partnership.

Our expectation that overall and specific properties of trust will be positively associated with
interest in a partnership is supported. Officials reporting having “a lot” of trust in university
researchers are more likely than those reporting not having any trust at all in researchers to be
interested in developing a partnership. Results document that as trust increases, the influence of trust
on the dependent variable increases. However, results suggest that having low levels of trust are not
significantly related to interest in a partnership. In addition, results indicate that positive perceptions of
trust-warranting properties are positively and significantly correlated with officials’ interest in a
developing a partnership.

6. Discussion

Our study reveals that there are several factors that influence interest in developing a partnership
with university researchers. Findings indicate that if municipal officials do not think researchers can
help solve municipality problems, have low or limited opinions of researcher trust-warranting
properties, perceive high costs associated with collaborating and are not experiencing severe economic
problems in the municipality, partnerships may struggle to get off the ground because of the negative
effect on stakeholders’ interest in developing a community-university partnership. These factors could
be particularly problematic for researchers involved in sustainability work or a community-based
management initiative [46], where stakeholder feedback and buy-in is essential. These findings support
prior research on state government-citizen and citizen-based watershed partnerships, specifically
that belief in the helpfulness of the collaborator [58], perceptions of transaction costs (physical
distance [53]) and familiarity [66], perceived problem severity [54] and trust [57] influence interest in
developing or joining partnerships. Importantly, we statistically test prior assumptions about
community-university partnerships that were either qualitatively evaluated or assumed, but not studied,
filling a gap in the literature. This study also provides data that can be compared and combined with
data from other studies in a meta-analysis to study patterns and relationships in partnership behavior
across contexts and groups. In addition to our unique approach to studying partnership potential, this
study offers several new insights into partnership formation.
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One of the most significant findings is that respondents’ likelihood of partnership interest varies by
problem type. More specifically, we find a positive association between partnership interest and
economic problems at the municipal scale and no associations between partnership interest and
environmental, social and policy issues. Unlike Lubell ef al.’s [51] work, which demonstrates that the
perceived problem severity of an ecosystem’s health is positively related to watershed partnership
participation, our results demonstrate no significant relationship between moderate—severe environmental
problems and partnership interest. Past partnership research has not adequately addressed participation
variability based on issue type, nor identified potential reasons for that variability, perhaps because
most partnership literature addresses very specific issues or processes. Importantly, we demonstrate
that approaches that work for addressing one type of issue may not work when addressing a different
type of issue and that the relationship between problem severity and interest is complex and may not
unfold as one might assume. Attempting to address complex, “wicked” sustainability problems with
diverse stakeholder groups and researchers from a wide range of disciplines requires us to understand
how different contexts and perspectives can influence collaboration [75].

Framing research in communication assists in applying some of these findings to the development
of community-university partnerships. In complement to the model findings that municipal officials
expressed a higher likelihood of interest in developing a partnership when experiencing moderate to
severe economic problems, descriptive survey statistics document that officials’ responses indicate that
municipalities are experiencing severe economic problems, but small to no environmental problems,
on average. Communication researchers might leverage these complementary findings to help identify
ways to frame research. For example, researchers conducting research on environmental problems who
are interested in working with municipal officials may want to explore explaining the relevance of
their research using an economic frame. As Nisbet [10] notes, ethical reframing is not about twisting
your science; it is about making it salient to the group with whom you are communicating.
An ability to reframe one’s science not only helps people understand its relevance in relation to a
particular set of concerns (e.g., economics), but, in terms of municipal officials with decision-making
power in a community, it may help them understand how the research can help them solve complex
local problems involving intersecting social-ecological issues. An emphasis on framing also reminds
us that how we understand an issue, what we view as common sense and who we perceive should be
involved in addressing it are socially constructed [13], partially through the ways we choose to talk
about issues. Recognizing and adapting to different ways of understanding and interacting in the world
are important for knowledge co-production, as they are part of the “mutual learning and fact finding”
process argued by Walker [76] as an attribute of collaborative public participation processes (p. 124). As
revealed in the model results, perceptions of how researchers can help solve problems significantly
influences interest in a partnership. Thus, the results not only provide insight on relevant framing, but
they also demonstrate that “good science” alone will not motivate involvement; people must
understand how the research is relevant to them.

Model results beg the following questions: Why are severe economic problems positively correlated
to interest, while environmental problems are not significantly correlated? How do university
researchers improve confidence that researchers are able to help local communities solve problems? In
other words, how do we improve research saliency? Finally, how do we strengthen trust in university
researchers? Whereas other fields may approach answering these questions from a deficit perspective,
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holding the assumption that low interest in a partnership is the result of science illiteracy or a lack of
appreciation for research and the benefits of science [77], a communication scholar is likely to
interrogate the relationships—or the lack thereof—that undergird stakeholder perceptions. They might
pose the following questions: “Are there specific communication patterns or behaviors influencing
officials’ perceptions of university researchers in such a way that they are disinclined to partner on
environmental issues and more inclined to partner on economic issues?” or “Do municipal officials
view themselves more or less capable of addressing different problem types through a collaborative
partnership?” “Do municipal officials perceive the problems as intractable at the local level and
partnerships as ineffective for addressing issues caused by, for example, global situations [11]?”” These
questions probe communication between partners and communication networks, offering opportunities
for investigating how and what communication interactions influence relationship perceptions that, in
turn, may influence relationship potential. Such questions move the analysis toward a focus on the role
of communication in building relationships and creating opportunities to generate new collaboration
structures and collective capacity and away from a transmission approach to communication and
knowledge-action.

As we consider these findings, we must also recognize the study limitations and opportunities for
future research. First, as with any model, not all factors that influence partnership formation may be
assessed. Given the survey format in which we were interacting with stakeholders, the broad nature of
the survey and space limitations, certain variables were not included. For example, research documents
that power differences in partnerships may impact knowledge co-production [26] and
knowledge-action outcomes [6], among other important aspects of sustainability. Hoppner et al. [59]
suggests that participants’ perceived self-competence and perceived lack of influence on the process
may influence their intention to participate in a participation process. In addition, research documents
that town-gown relationship factors, such as community members’ perceived fairness of campus
decision makers, may influence support for university or college projects [61] or, in relation to this
project, interest in developing relationships with researchers. Future studies should test such factors
and their relationship to interest in a research partnership. Regarding the variable of prior experience,
scholars like Mahoney [67] argue for a more complex approach to studying path dependence. He
suggests that three features of path dependence must be acknowledged in path dependence analyses,
including a study of causal processes that pay particular attention to early process events, an
understanding that final outcomes cannot be predicted by initial conditions alone and a recognition of
inertia, or that “once processes are set into motion and begin tracking a particular outcome, these
processes tend to stay in motion and continue to track this outcome (p. 511). Our study addresses one
type of condition (experience) that may influence future partnership interest, but future studies using
path dependence analyses should take a wider view of relationship history to account for the various
conditions that might influence future action. Second, while this study explored the relationship
between problem severity and type and interest in a partnership, we collapsed multiple types of
problems (e.g., decreasing water quality and loss of farm land) into broad categories
(e.g., economic, social, environmental and policy), a move supported by scale reliability statistics.
While the goal of this study was to explore these issues broadly to assess partnership potential in
Maine, future studies may benefit from exploring the relationship between specific problems and
interest in a partnership, as most partnerships form to address a particular problem or set of problems.
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Finally, when evaluating results from any study, one must consider the context in which the results
were generated. In this study, results may be influenced by the socio-economic climate, specifically
an economic recession, in which participants evaluated municipal problems and potential
community-university partnerships. Retesting this model under different conditions will lend insight
on if and how partnership preferences vary in different socio-economic situations.

7. Conclusion

This research moves forward the partnership literature in sustainability science by advancing
a regression model that evaluates a previously under-explored relationship, specifically,
community-university partnerships. Few studies systematically and statistically analyzed the factors
that influence community-university partnership formation. Rather, they provide retrospective analyses
of partnerships. Our research provides a statistical basis for understanding the development of
partnerships and the barriers and opportunities for improving engaged research. One important
consideration for future research is to examine whether interest in partnerships leads to effective
collaborations and if such interest influences future outcomes. In addition, this study offers insights on
local government as stakeholders in partnerships. Even as we look toward regional or global solutions,
many of the issues we address in sustainability demand place-based approaches [78,79]. Some of the
most prominent sustainability science programs in the United States encourage place-based, often
municipally-based, research (e.g., ASU and UCLA). While the results offered in this study are specific
to Maine in the sense that the specific conditions influencing partnership interest may be place-based
(e.g., experience with researchers or trust) and time-specific, the approach to studying partnership
development and the factors studied are generalizable to and testable in other places. Researchers
exploring partnership interest need to study interest in context, adapting the variables under
investigation accordingly. Understanding the perspectives of local government officials is not only
important for addressing local sustainability issues, such as urbanization, clean water supplies and
energy efficiency, engaging local stakeholders is also important because of the reciprocal benefits that
may arise from partnerships between universities and local communities. Such partnerships provide
students and faculty a learning space in which to work and conduct research that is external to the
university, that is familiar, and that they are likely to understand the dynamics of more intimately than
they would a community in a different culture and country. In addition, partnerships provide
community partners with opportunities to contribute to and engage in cutting edge work that has the
potential to benefit its citizens. Finally, we demonstrate the important role communication scholarship
can play in designing engaged research studies and understanding and strengthening collaborative
potential between stakeholder groups to improve knowledge flow between knowledge production
and use [8].

Improving links between knowledge production and action for sustainability requires that scientists
work across diverse disciplines [80] and in collaboration with a complex array of stakeholders in the
research process [4]. Community-university partnerships are one promising means of strengthening
knowledge co-production for the development of sustainable solutions. Conducting engaged,
problem-centered research in community-university partnerships requires that we rethink not only
what we study, but how we study it; it requires that we select new methods and theories of engagement
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and that we approach research design with an eye toward engagement. Our survey was designed in
such a way that it contributes to the growing body of literature on collaboration in the context of
sustainability science, while also helping to inform decision making about partnership formation
within the context of our large, interdisciplinary research team, Maine’s SSI. This research has already
informed research projects studying researcher perspectives on and motivations for partnerships; it has
helped research teams affiliated with a large-scale sustainability science initiative to critically analyze
how they discuss their research with stakeholders, in terms of solving problems, in particular, and how
their research might lead to solutions; and it has encouraged teams and administration to think about
distance issues and approaches to minimizing feelings of geographical distance. Finally, one of the
most important results of this research is that it encourages a proactive approach to partnership
development, where researchers, stakeholders and university administrators take steps (e.g., meetings,
learning sessions, outreach efforts) to lay a solid foundation for partnerships prior to needing them to
solve problems.

The more we understand about partnership formation, the more successful scientists will be in
developing meaningful partnerships and positively impacting society. As communication researcher
Carbaugh [81] reminds researchers conducting community-based research, first and foremost,
researchers need to listen to the communities. Communication research with its deep understanding of
relational dynamics and emphasis on attending to place-based perceptions and needs offers a rich
approach to learning and co-production in community-university partnerships. Through such an
approach to learning, we enhance the capacity of individual actors and institutions to work together to
assess, address and adapt to the complex system in which we live. Further, the engagement of diverse
viewpoints significantly impacts sustainability, “How the process is shaped, by whom and who is
included are important issues . . . that will influence how sustainability comes to be defined” ([27], p. 286).
Paying attention to and understanding partnership development is essential for bringing together
diverse voices that can speak to and help find solutions to sustainability issues. With that said, while
partnerships aim to be beneficial and perhaps even empowering, those attempting engaged research
must be cognizant of the fact that even in efforts to “do good,” actors in and outside of the partnership
may still be harmed by unjust—albeit often unintentional—abuses of power [82].

Increasingly, funding agencies, like the National Institutes of Health, the National Science
Foundation and the National Oceanic and Atmospheric Administration, among others, are investing
funding in large, interdisciplinary teams charged with producing and applying science that can lead to
important changes. We hope this work can help to articulate some of the factors to consider
when initiating partnerships and the important perspectives communication researchers bring to
externally-funded, solutions-oriented research teams. To promote engaged scholarship in sustainability
science, researchers need to evaluate partnership potential, understand which doors are open and work
to open the ones that are closed through thoughtful, respectful responses and interactive communication.
We believe communication research has many critical roles to play in this type of work, and
understanding stakeholder perspectives and needs constitutes, but one of these roles [8].



Sustainability 2013, 5 3765

Acknowledgments

Portions of the manuscript were presented in a panel for the Environmental Communication

Division as part of the 2012 National Communication Association Annual Convention. This research
was supported in part by the National Science Foundation award EPS-0904155 and Maine EPSCoR at
the University of Maine.

Conflicts of Interest

The authors declare no conflict of interest.

References

10.

11.

Clark, W.C.; Tomich, T.P.; van Noordwijk, M.; Guston, D.; Catacutan, D.; Dickson, N.M.;
McNie, E. Boundary work for sustainable development: Natural resource management at the
consultative group on international agricultural research (CGIAR). Proc. Natl. Acad. Sci. USA
2011, doi: 10.1073/pnas.0900231108.

Folke, C.; Carpenter, S.; Elmqvist, T.; Gunderson, L.; Holling, C.S.; Walker, B. Resilience and
sustainable development: Building adaptive capacity in a world of transformations. AMBIO A J.
Hum. Environ. 2002, 31, 437-440.

Kates, R.; Clark, W.; Corell, R.; Hall, J.M.; Jaeger, C.C.; Lowe, L.; McCarthy, J.J;
Schellnhuber, H.J.; Bolin, B.; Dickson, N.M.; et al. Sustainability science. Science 2001, 292,
641-642.

Cash, D.W.; Clark, W.C.; Alcock, F.; Dickson, N.M.; Eckley, N.; Guston, D.H.; Jéager, J.;
Mitchell, R.B. Knowledge systems for sustainable development. Proc. Natl. Acad. Sci. USA 2003,
100, 8086—8091.

Clark, W.C.; Dickson, N.M. Sustainability science: The emerging research program. Proc. Natl.
Acad. Sci. USA 2003, 100, 8059-8061.

Van Kerkhoff, L.; Lebel, L. Linking knowledge and action for sustainable development. Annu. Rev.
Enviro. Resourc. 2006, 31, 445-477.

Van Kerkhoff, L.; Szlezak, N. Linking local knowledge with global action: Examining the global
fund to fight aids, tuberculosis and malaria through a knowledge system lens. Bull. World Health
Org. 2006, 84, 629-635.

Lindenfeld, L.A.; Hall, D.M.; McGreavy, B.; Silka, L.; Hart, D. Creating a place for
environmental communication research in sustainability science. Environ. Commun.: A Journal of
Nature and Culture 2012, 6, 23-43.

Kates, R.W.; Parris, T.M. Long-term trends and a sustainability transition. Proc. Natl. Acad. Sci. USA
2003, 700, 8062—-8067.

Nisbet, M.C. Communicating climate change: Why frames matter for public engagement.
Environ. Sci. Policy Sustain. Dev. 2009, 51, 12-23.

Austin, D.E. Partnerships, not projects! Improving the environment through collaborative research
and action. Hum. Org. 2004, 63, 419-430.



Sustainability 2013, 5 3766

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Lemos, M.C.; Morehouse, B.J. The co-production of science and policy in integrated climate
assessments. Global Environ. Change 2005, 15, 57-68.

Cox, R. Environmental Communication and the Public Sphere; SAGE Publications, Incorporated:
Thousand Oaks, CA, USA, 2010.

Kinsella, W.J. Public expertise: A Foundation for Citizen Participation in Energy and
Environmental Decisions. In Communication and Public Participation in Environmental Decision
Making; Depoe, S., Delicath, J.W., Elsenbeer, M.A., Eds.; SUNY Press: Albany, NY, USA, 2004;
pp. 83-95.

Martin, T. Muting the voice of the local in the age of the global: How communication practices
compromised public participation in India’s Allain Dunhangan environmental impact assessment.
Environ. Commun. 2007, 1, 171-193.

Mumby, D.K. The political function of narrative in organizations. Commun. Monogr. 1987, 54,
113-127.

Ostrom, E. A general framework for analyzing sustainability of social-ecological systems. Science
2009, 325, 419-422.

McGreavy, B.; Hutchins, K.; Lindenfeld, L.A.; Silka, L. Researcher Collaboration Styles and
Stakeholder Engagement Survey Technical Report; University of Maine: Orono, ME, USA, 2012.

McNie, E.C. Reconciling the supply of scientific information with user demands: An analysis of
the problem and review of the literature. Environ. Sci. Policy 2007, 10, 17-38.

Fischhoff, B. Applying the science of communication to the communication of science. Clim. Change
2011, 708, 701-705.

Witte, K.; Allen, M. A meta-analysis of fear appeals: Implications for effective public health
campaigns. Health Educ. Behav. 2000, 27, 591-615.

Ryan, R.L.; Fabos, J.G.; Allan, J.J. Understanding opportunities and challenges for collaborative
greenway planning in New England. Landsc. Urban Plan. 2006, 76, 172—191.

Tompkins, E.L.; Adger, W. Does adaptive management of natural resources enhance resilience to
climate change? Ecol. Soc. 2004, 9, 10.

Wilbanks, J.T.; Wilbanks, T.J. Science, open communication and sustainable development.
Sustainability 2010, 2, 993—-1015.

Gonzalo-Turpin, H.; Couix, N.; Hazard, L. Rethinking partnerships with the aim of producing
knowledge with practical relevance: A case study in the field of ecological restoration. Ecol. Soc.
2008, /3, 53.

Pohl, C.; Rist, S.; Zimmermann, A.; Fry, P.; Gurung, G.S.; Schneider, F.; Speranza, C.I;
Kiteme, B.; Boillat, S.; Serrano, E. Researchers’ roles in knowledge co-production: Experience
from sustainability research in Kenya, Switzerland, Bolivia and Nepal. Sci. Public Policy 2010,
37,267-281.

Miller, T.R. Constructing sustainability science: Emerging perspectives and research trajectories.
Sustain. Sci. 2012, 8, 1-15.

Van Kerkhoff, L. Making a Difference: Science, Action and Integrated Environmental Research;
Sense Publishers: Rotterdam, The Netherlands, 2008; Volume 1.

Dietz, T.; Stern, P.C. Public Participation in Environmental Assessment and Decision Making;
National Academies Press: Washington, DC, USA, 2008.



Sustainability 2013, 5 3767

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Depoe, S.P.; Delicath, J.W.; Elsenbeer, M.-F.A. Communication and Public Participation in
Environmental Decision Making; SUNY Press: Albany, NY, USA, 2004.

Walker, G.B.; Senecah, S.L.; Daniels, S.E. From the forest to the river: Citizens’ views of
stakeholder engagement. Hum. Ecol. Rev. 2006, 13, 193.

Hamilton, J.D.; Depoe, S.; Delicath, J.; Elsenbeer, M. Competing and Converging Values of
Public Participation: A Case Study of Participant Views in Department of Energy Nuclear
Weapons Cleanup. In Communication and Public Participation in Environmental
Decision-Making; Depoe, S., Delicath, J.W., Elsenbeer, M.A., Eds.; SUNY Press: Albany, NY,
USA, 2004; pp. 59-81.

Hendry, J.; Depoe, S.; Delicath, J.; Elsenbeer, M. Decide, Announce, Defend: Turning the NEPA
Process into an Advocacy Tool rather than a Decision-Making Tool. In Communication and
Public  Participation in Environmental Decision Making; Depoe, S., Delicath, J.W.,
Elsenbeer, M.A., Eds.; SUNY Press: Albany, NY, USA, 2004; pp. 99-112.

Depoe, S.P. Public Involvement, Civic Discovery, and the Formation of Environmental Policy: A
Comparative Analysis of the Fernald Citizens Task Force and the Fernald Health Effects
Subcommittee. In Communication and Public Participation in Environmental Decision Making;
Depoe, S.P., Delicath, J.W., Elsenbeer, M.A., Eds.; State University of New York Press: Albany,
NY, USA, 2004; pp. 157-173.

Walsh, K.C. The Distance from Public Institutions of Higher Education; University of Wisconsin-
Madison: Madison, WI, USA, 2012; pp. 1-44.

Dilling, L.; Lemos, M.C. Creating usable science: Opportunities and constraints for climate
knowledge use and their implications for science policy. Global Environ. Change 2011, 21,
680—689.

Whitmer, A.; Ogden, L.; Lawton, J.; Sturner, P.; Groffman, P.M.; Schneider, L.; Hart, D.;
Halpern, B.; Schlesinger, W.; Raciti, S. The engaged university: Providing a platform for research
that transforms society. Front. Ecol. Environ. 2010, 8, 314-321.

Israel, B.A.; Schulz, A.J.; Parker, E.A.; Becker, A.B. Review of community-based research:
Assessing partnership approaches to improve public health. Annu. Rev. Public Health 1998, 19,
173-202.

Koontz, T.M. The farmer, the planner, and the local citizen in the dell: How collaborative groups
plan for farmland preservation. Landsc. Urban Plan. 2003, 66, 19-34.

Layzer, J.A. Natural Experiments: Ecosystem-Based Management and the Environment; The MIT
Press: Boston, MA, USA, 2008.

Silka, L.; Cleghorn, G.D.; Grullon, M.; Tellez, T., Creating community-based participatory
research in a diverse community: A case study. J. Empir. Res. Hum. Res. Ethics 2008, 3, 5-16.
Wing, S.; Horton, R.A.; Muhammad, N.; Grant, G.R.; Tajik, M.; Thu, K. Integrating
epidemiology, education, and organizing for environmental justice: Community health effects of
industrial hog operations. J. Inf. 2008, 98, 1390-1397.

Balram, S.; Dragicevi¢, S. Attitudes toward urban green spaces: Integrating questionnaire survey
and collaborative GIS techniques to improve attitude measurements. Landsc. Urban Plan. 2008,
71,147-162.



Sustainability 2013, 5 3768

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

38.

59.

60.

Plummer, R.; Baird, J. Adaptive co-management for climate change adaptation: Considerations
for the Barents Region. Sustainability 2013, 5, 629-642.

Shirk, J.L.; Ballard, H.L.; Wilderman, C.C.; Phillips, T.; Wiggins, A.; Jordan, R.; McCallie, E.;
Minarchek, M.; Lewenstein, B.V.; Krasny, M.E. Public participation in scientific research: A
framework for deliberate design. Ecol. Soc. 2012, 17, 29.

Yates, G.E.; Stein, T.V.; Wyman, M.S. Factors for collaboration in Florida's tourism resources:
Shifting gears from participatory planning to community-based management. Landsc. Urban Plan.
2010, 97, 213-220.

Moller, H.; Berkes, F.; Lyver, P.O.B.; Kislalioglu, M. Combining science and traditional
ecological knowledge: Monitoring populations for co-management. Ecol. Soc. 2004, 9, 2.
Holland, B.A. New Views of Research for the 21* Century: The Role of Engaged Scholarship. In
Scholarship in Action: Applied Research and Community Change; Silka, L., Ed.; University
Partnerships Clearinghouse: Washington, DC, USA, 2005; pp. 1-7.

Silka, L. Paradoxes of partnerships: Reflections on university-community collaborations. Rese.
Polit. Soc. 1999, 7, 335-359.

Holland, B.A. Reflections on Community-Campus Partnerships: What has been Learned? What
are the Next Challenges. In Higher Education Collaboratives for Community Engagement and
Improvement; Pasque, P.A., Smerek, R.E., Dwyer, B., Bowman, N., Mallory, B.L., Eds.; National
Forum on Higher Education for the Public Good: Ann Arbor, MI, USA, 2005; pp. 10-17.

Lubell, M.; Schneider, M.; Scholz, J.T.; Mete, M. Watershed partnerships and the emergence of
collective action institutions. Am. J. Polit. Sci. 2002, 46, 148—163.

Lubell, M.; Sabatier, P.A.; Vedlitz, A.; Focht, W.; Trachtenberg, Z.; Matlock, M. Conclusions and
Recommendations. In Swimming Upstream: Collaborative Approaches to Watershed Management,
Sabatier, P.A., Focht, W., Lubell, M., Trachtenberg, Z., Vedlitz, A., Matlock, M., Eds.; MIT
Press: Cambridge, MA, USA, 2005; pp. 260-296.

Lubell, M. Familiarity breeds trust: Collective action in a policy domain. J. Polit. 2007, 69,
237-250.

Johnson, R.; Scicchitano, M. Willing and able: Explaining individuals’ engagement in
environmental policy making. J. Environ. Plan. Manag. 2009, 52, 833—-846.

Leahy, J.E.; Anderson, D.H. Trust factors in community—water resource management agency
relationships. Lands. Urban Plann. 2008, 87, 100-107.

Smith, J.W.; Leahy, J.E.; Anderson, D.H.; Davenport, M.A. Community/agency trust: A
measurement instrument. Soc. Nat. Resour. 2012, 26, 1-6.

Lubell, M. Collaborative watershed management: A view from the grassroots. Policy Stud. J.
2004, 32, 341-361.

Pettersson, C.; Lindén-Bostrom, M.; Eriksson, C. Reasons for non-participation in a parental
program concerning underage drinking: A mixed-method study. BMC Public Health 2009, 9,
1-19.

Hoppner, C.; Frick, J.; Buchecker, M. Assessing psycho-social effects of participatory landscape
planning. Landsc. Urban Plan. 2007, 83, 196-207.

El Ansari, W. Collaborative research partnerships with disadvantaged communities: Challenges
and potential solutions. Public Health 2005, 119, 758-770.



Sustainability 2013, 5 3769

61.

62.

63.

64.

65.

66.

67.
68.

69.

70.

71.

72.

73.
74.

75.

76.

77.

78.

79.

McComas, K.A.; Stedman, R.; Sol Hart, P. Community support for campus approaches to
sustainable energy use: The role of “town—gown” relationships. Energy Policy 2011, 39,
2310-2318.

Haag, J.J.; Michaud, R.R.; Morris, C.E.; Taylor, G.T. The Manager Plan in Maine, 2nd ed.;
Margaret Chase Smith Policy Center, University of Maine: Orono, ME, USA, 1993.

Paek, T.; Horvitz, E. Uncertainty, Utility, and Misunderstanding: A Decision-Theoretic
Perspective on Grounding in Conversational Systems. In Proceedings of the AAAI Fall
Symposium on Psychological Models of Communication in Collaborative Systems, Cape Cod,
MA, USA, 1999; pp. 5-7.

Berger, C.R.; Bradac, J.J. Language and Social Knowledge: Uncertainty in Interpersonal
Relations; Armold, E., Ed.; Hodder Arnold: London, UK, 1982.

Duronto, P.M.; Nishida, T.; Nakayama, S.I. Uncertainty, anxiety, and avoidance in
communication with strangers. Int. J. Interc. Relat. 2005, 29, 549-560.

Thornton, T.; Leahy, J., Trust in citizen science research: A case study of the groundwater
education through water evaluation & testing programl. JAWRA 2012, 48, 1032—-1040.

Mabhoney, J. Path dependence in historical sociology. Theory Soc. 2000, 29, 507-548.

De Cremer, D.; Tyler, T.R. The effects of trust in authority and procedural fairness on
cooperation. J. Appl. Psychol. 2007, 92, 639-649.

Focht, W.; Trachtenberg, Z. A Trust-Based Guide to Stakeholder Participation. In Swimming
Upstream: Collaborative Approaches to Watershed Management; Sabatier, P.A., Focht, W.,
Lubell, M., Trachtenberg, Z., Vedlitz, A., Matlock, M., Eds.; MIT Press: Cambridge, MA, USA,
2005; pp. 85-136.
“Label Request Form.
(accessed on 31 July 2013).

Dillman, D.A.; Smyth, J.D.; Christina, L.M. Internet, Mail, and Mixed-Mode Surveys: The
Tailored Design Method, 3rd ed.; John Wiley & Sons, Inc.: Hoboken, NJ, USA, 2009.

Allison, P.D. Logistic Regression Using SAS: Theory and Application; SAS Institute: Cary, NC,
USA, 2001.

Greene, W. Econometric Analysis; Macmillan Publishing Company: New York, NY, USA, 1993.
Vaske, J.J. Survey Research and Analysis: Applications in Parks, Recreation and Human
Dimensions; Venture Publishing State College: State College, PA, USA, 2008.

Brown, V.A.; Harris, J.; Russell, J. Tackling Wicked Problems: Through the Transdisciplinary
Imagination; Routledge: Washington, DC, USA, 2010.

Walker, G.B. The Roadless Areas Initiative as National Policy: Is Public Participation an

2

Available online: http://www.memun.org/public/market/labels2.htm

Oxymoron. In Communication and Public Participation in Environmental Decision Making;
Depoe, S.P., Delicath, J.W., Elsenbeer, M.A., Eds.; State University of New York Press: Albany,
NY, USA, 2004; pp. 113—136.

Nisbet, M.C.; Scheufele, D.A. What’s Next for Science Communication? Promising Directions
and Lingering Distractions. Am. J. Bot. 2009, 96, 1767-1778.

Cantrill, J.G. Amplifiers on the commons: Using indicators to foster place-based sustainability
initiatives. Environ. Commun. A J. Nat. Cult. 2012, 6, 5-22.

Matson, P. The sustainability transition. Issues Sci. Technol. 2009, 25, 39-42.



Sustainability 2013, 5 3770

80. Bammer, G. Integration and implementation sciences: Building a new specialization. Ecol. Soc.
2005, 10, 6.

81. Carbaugh, D. “Just listen”: “Listening” and landscape among the Blackfeet. West. J. Commun.
(Includes Commun. Rep.) 1999, 63, 250-270.

82. Cooke, B.; Kothari, U. Participation: The New Tyranny? Zed Books: New York, NY, USA, 2001.

© 2013 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/3.0/).



