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Abstract

Which key personal and interpersonal competencies help make an individual an effectual participant in
the collaboration and coordination necessary to design, develop and, implement the technology,
knowledge and, ultimately, the social changes necessary to move global societies toward a sustainable
future? In this paper we introduce psychological and sociocultural research that seeks to identify these
key competencies as they occur within real-world collaboration and coordination for community
sustainability. We report here a case study on the various initiatives begun by the Caribbean Green
Technology Center (CGTC) at the University of the Virgin Islands to bridge the engineering and science
community (faculty and students) with other scientific institutions, the local business community, various
government agencies, local stakeholders, and the island community in general in a collaborative effort to
transition the USVI toward sustainability and sustainable development. In this case study, we utilize
content analysis comparison of interviews held with members of the CGTC to characterize their attitudes,
behaviors, and experiences with regard to collaboration and coordination for sustainability. We compare
these results with similar ongoing research with individuals pursuing sustainability initiatives in Arctic
and American communities. These results are then compared to an inductive content analysis of the
research literature. Though this is preliminary research with a small sample size (n=20), from this
comparative data we are able to begin to derive what appear to be some of the key individual
competencies necessary for the most effective participation in cross-disciplinary and cross-sectoral
collaborative communities. Our research reveals that some of the individual competencies most equitable
with collaboration and coordination in communities for sustainability include authentic leadership, social
connectedness, and personal resilience. Comparing our results to the literature suggests that these key
competencies may be valid and effective across cultures and across the diverse challenges of generating
sustainable communities. We are now beginning to investigate how these key competencies might be
developed through university education programs utilizing a collaborative education/learning process
between students and their communities; we call this learning process the Sustainable Futures Protocol
(SFP). Implications of our work and future research is described.

1 Introduction

Valid and effective knowledge and technology design, creation, translation, mediation, transfer and
implementation at the local level is contingent upon the establishment of salience, legitimacy and
credibility within the community with regard to that knowledge and technology (Mitchell et al., 2006) as
well as effective collaboration and coordination of action across cultures from the local to the global scale
(Bai et al., 2009).
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While there have been previous calls to link the social with the natural sciences in a collaborative and
coordinated effort to transition communities around the world toward sustainability (see Ostrom 2007),
the initiative termed Future Earth—Research for Global Sustainability (Mooney et al., 2013) arguably
represents the most ambitious effort to do so to date. The various social sciences; and, more specifically,
those outside of the already highly contributory fields of economics and human geography, have been
called upon to participate with the cross-disciplinary mitigation, adaptation and transition research
community (Mooney et al., 2013). The social sciences can be defined as,

Any number of disciplines concerned with the social interactions of individuals, studied
from a scientific and research perspective. These disciplines have traditionally included
anthropology, economics, geography, history, linguistics, political sciences, psychiatry,
psychology, and sociology, as well as associated areas of mathematics.....The focus of
analysis ranges from the individual to institutions and entire social systems. The general
goal is to understand social interactions and to propose solutions to social problems.
(VandenBos, 2007, p 869).

Psychological and sociocultural perspectives, in particular, can serve an important role in initiatives for
sustainability. As Koger (2012) wrote recently,

Achieving environmental, cultural, economic, and social sustainability is predicated on
changing human behavior; the purview of Psychologists. For instance, research based in
cognitive, social, and behavioral psychology has informed initiatives regarding public
education and advocacy, framing of messages, decision making, incentive-based regulation,
and social marketing.

Taking a sociocultural perspective refers to any aspect of human experience that “emphasizes the
environmental factors of society, culture, and social interaction” (VandenBos, 2007, p.871). Sociocultural
perspectives are important because, as described further, they can support best practices for collaborating
and coordinating effective and valid action across boundaries of societies and their cultures.
Understanding these perspectives through research, keeping these perspectives in mind as we collaborate,
and implementing them in practice will help forward global sustainability.

Arctic and small island communities are an accelerated and intensified model for the rest of the world
with regard to the need for mitigation and adaptation to the impacts of climate change and the urgency for
transitions toward sustainability. As Karimakar et al., (2013, p. 284) noted recently,

The islands of the Caribbean share a common set of features that include small size, steep
inland topography restricting the land space available for development, and a heavy socio-
economic dependence on the coastline and limited resources. These features enhance
sensitivity to climate variability so that extreme events such as droughts, floods and hurricanes
pose a very real threat to regional development. The threat is likely to be exacerbated under
climate change.

In their review of the climate change and Caribbean island communities literature, Kelman and West
(2009, p.1) wrote that “the main way forward suggested for the future is better integration of top-down
and bottom-up approaches to ensure that data and methods are based on local interests while
acknowledging and integrating local and traditional knowledge with other forms of knowledge.”

It is this convergent approach that seeks to integrate local culture, interests, and traditional knowledge
that we are researching from a psychological and sociocultural perspective at the Caribbean Green
Technology Center (CGTC), University of the Virgin Islands. We are exploring what key competencies
of attitude and behavior best serve multistakeholder multidisciplinary collaborative initiatives for
sustainability, not only in the Caribbean but worldwide. In this regard we are seeking to design and
develop the CGTC as a global model for collaboration on community sustainability.
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In this paper we present a brief introduction to emerging social science research of collaboration at the
Caribbean Green Technology Center (CGTC), University of the Virgin Islands. We provide an initial
description of the CGTC as an emergent global model for an idealized collaborative community for the
development and implementation of climate change adaptation and transition strategies toward
sustainability and sustainable development. We also report on initial research that is seeking to
characterize those competencies of attitude and behavior most equitable with collaboration and
coordination for sustainability within this model.

2  The Caribbean Green Technology Center, UVI

Comprised of the small islands of St. Thomas, St. Croix, and St. John the U.S. Virgin Islands (USV1) are
a Caribbean continental territory of the United States. Very high electricity costs provide an incentive and
opportunity to engage the local community, policy makers, and social entrepreneurs with innovators in
science and technology, such as engineers, in co-creating economic development, independence from
fossil fuels through the development and implementation of knowledge and technology for use reduction
and alternative energy sources.

The University of the Virgin Islands’ Caribbean Green Technology Center (CGTC) was created in 2011
to advance energy and environmental sustainability in the U.S. Virgin Islands and its neighbors
throughout the Caribbean. In the face of severe economic pressures, almost unchecked urbanization and
energy and water insecurity, the CGTC will serve as an important balancing force to support the
protection of natural resources and the development and implementation of alternative and renewable
energy technologies. (Archibald et al., 2011). With the view of establishing vibrant, self-sufficient
communities, our vision is for the CGTC to serve as a vibrant intellectual hub for learning, networking
and innovation in and across the Caribbean. Participants in the CGTC initiatives including engineers
(faculty and from the field), organizational consultants, researchers (faculty and independent), students
(UVI multidisciplinary), representatives of government institutions (local and non-local) and faculty from
other schools. Participants in the CGTC initiatives operate in a variety of capacities including advisory,
student mentorship, applied research, community liaisons and outreach. The CGTC can serve as a model
for collaboration and coordination of research and community outreach; linking local and global
community perspectives with research and scholarship in the natural, physical, social, and engineering
sciences.

In the following sections we describe initial results from ongoing research at the CGTC as well as other
field sites that seeks to identify the key competencies for optimal collaboration on sustainability across
cultures.

3 Key Competencies for Collaboration on Sustainability

Fortunately, an increasing number of individuals are forwarding initiatives for sustainability. They are
variously described in the literature as world benefit leaders, cultural creatives, evolutionary leaders,
positive deviants, social entrepreneurs, international social workers, sustainability champions, adaptive
network leaders, knowledge managers, transition managers, and boundary managers. Active in a variety
of settings from small rural villages to multinational corporations, they are considered key agents for
change in public opinion, for example on global climate change (Krosnick, et al., 2006) and key agents
for public action, for example by building local capacity rather than encouraging dependency (Bornstein,
2007). In general terms, these individuals can all be regarded as community leaders for sustainability
(CLS) because through their personal drive, leadership and management they are all striving toward the
achievement of the various criteria (goals, targets, indicators) and driving the social changes necessary
for global sustainable development (c.f. Parris & Kates, 2003). Sometimes working in the forefront,
sometimes in the background, CLS are the thought leaders and change agents (in their various forms) for



Engineering Education for Sustainable Development, Cambridge, UK. September 22 — 25, 2013 4

sustainability. CLS are often engaged in action beyond their local communities and institutions, often
linking local communities and institutions across cultures and across scales (c.f. Bradley et al., 2009)
suggesting that the phenomenon is based in global similarities, that is, shared human attributes, rather
than differences. It is the CLS that will likely be most effectual in helping to drive communities toward
what are seen as the optimum limits of a community’s adaptation to climate change (c.f. Adger et al.,
2009). It is the CLS that can serve as a model in our research to understand and optimize those
characteristics of individual and social attitude and behavior most equitable with generating sustainable
futures.

3.1 Key competencies for sustainability - A psychological and sociocultural perspective

Based on our analysis of the literature related to CLS we were able to initially theorize that behavioral
and attitudinal competencies related to the constructs of leadership, connectedness, and resilience may
prove important criteria for valid and effective participation in collaborative initiatives for sustainability.
The following sections describe the concepts of leadership, connectedness, and resilience as they may
relate to the individual characteristics necessary for a transition toward a sustainable future from
psychological and sociocultural perspectives.

4  Leadership and Sustainability

How leadership is defined and understood has evolved over time. As described by Alimo-Metcalfe
(2013), the current day concept of leadership theory can be recognized as being built on 5 historical
stages: a) the trait theory stage that suggested that leadership competence is rooted in innate individual
competencies, b) the behavioral stage which focused on how leaders behaved, their so-called leadership
style in relation to their followers, c) the context stage which viewed leadership as being contingent on
situational factors, d) inspirational/charismatic leadership models that see leaders as those who help build
confidence and other capacities to negotiate change in followers, and e) two types of so-called post-
heroic models that i) focus on a leaders value base, are termed ethical and authentic leadership models
and reflect the public outcry against the recent negative behaviors of corporate leaders such as in the
financial markets and elsewhere; and, ii) distributed and shared leadership models in which, as the names
imply, leadership emerges through a social process and is either distributed based on roles (in a structured
and delegated sense) or enacted depending on the place in an organizations evolution and development
process. Anthropologists might argue, however, that these more recent models of collective leadership
from organizational studies is not a new phenomenon and have actually been practiced by communities
through time based on the earliest records of Australian Aboriginal traditional law and those of
contemporary African bands (Sveiby, 2011).

A key element of these models appears to be what can be viewed as the inward versus outward aspects of
leadership. In psychological terms, inward aspects like values and integrity reflect what comprises the
individual (their individual self) whereas outward aspects (the relational self) concern their interaction
with others, for example, as transformational leaders. Notably, these recent models like authentic
leadership and transformational leadership have relational elements both with others and with one’s self.

Psychological research has helped to understand these more recent social/collective models of leadership.
For instance, in self-categorization theory it is proposed that a person’s social identity is context
dependent and set, largely, by the salience of the sense of belonging to a group (as a group prototype) as
confirmed, in part, by feedback from the group to the individual. In the case of leadership it is this
dynamic between group and individual that confers the individual as a leader (Haslam et al., 2011).

In our ongoing research we are seeking to determine if there are key competencies in terms of behavior
and attitude that help the CLS develop and participate in sustainability initiatives across cultures. To date
we have determined that psychological dimensions of leadership as they relate to self and other are
important.
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4.1 Leadership and Self

Initial results from our literature content analysis indicated that psychological constructs such as self-
control (Tangney, et al., 2004), self-perception (White and Hyde, 2012), self-regulation, metacognition,
and self-regulated learning (Bolino et al., 2012; Dinsmore et al., 2008) may be seen as early candidates
for key competencies of attitude and behavior for sustainability.

Of these we briefly focus on self-control which, refers to the general capacity one has to “manage their
lives, hold their tempers...fulfill their promises...persevere at work” (Tangney, et al., 2004, p. 271). The
capacity for self-control serves to make appropriate social and personal adjustments so that their is an
optimal perceived fit between oneself and one’s social environment. High self-control predicts good
social adjustment, better relationships, and improved interpersonal skills.

Examples from our CLS interviews of this of self-leadership held at the Caribbean Green Technology
Center include statements like:

“...social justice is something | want to impact, and | really can’t do it on the level 1 am on,
so | really need to become a professional. | really need to get my fences in order. And
naturally this is how life works. You have to be a certain position in life sometimes to do
fully what you want to do.

4.2 Leadership and Other

One of our research questions is, what leadership attitudes and behavior are best for working with others
in collaborative initiatives for sustainability? Initial results from a comparison of interviews and a content
analysis of the literature suggest that attitudes and behavior related to what is termed authentic leadership
may be ideal. Aviolo et al. (2009) define authentic leadership as “a pattern of transparent and ethical
behavior that encourages openness in sharing information needed to make decisions while accepting
followers’ inputs” (p. 423). Authentic leadership is defined through the psychological constructs of self-
awareness transparency, and ethical/moral balanced cognitive processing (Walumbwa et al., 2008).

An example excerpt from our interviews that demonstrates authentic leadership would be:

“The feedback. | love the feedback. I love the fact that | get to change something. | get to
make a difference......The ultimate thing is just to get feedback from the teachers and the
students that, “I wanna do this again. This benefited me.” So, the fact that I could wake up
and benefit somebody else, that makes my day.”

5 Connectedness and Sustainability

We take connectedness to refer to the dimensions of cognition, consciousness, and affect one can
experience as psychological and sociocultural attachment to nature, other people, and the world at large.
In this sense an individuals experience of connectedness can inform and shape their identity (individual
and social) and guide their attitudes and behavior. For instance, connectedness to nature has been
variously described through research and the development psychometrics including, most recently, the
Connectedness to Nature Scale (CNS) (Olivos et al., 2011). We are seeking to capture the optimal
dimensions of connectedness not only with respect to the environment but to the broader dimensions
related to sustainability.

Our initial research and comparison with the literature suggests that there are several dimensions to
the concept of connectedness and its nascent attitudes and behavior as they relate to self and other are key
competencies for collaboration between engineers, university students and their communities for
sustainable development in the Caribbean, specifically, and initiatives for sustainability, in general.

5.1 Connectedness and Self
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We view the attitudes and behavior related to connectedness and self being best described by
psychological research through the concepts of mindfulness (Carlson & Brown, 2005), spirituality
(MacDonald, 2000), and self-compassion (Neff, 2003). Self-compassion, for example, is manifest
through personal dimensions such as self-kindness and common humanity and is not manifest through
(self) isolation and over-identifying (Neff, 2003).

5.2 Connectedness and Other

Social connectedness refers to the capacity to build social capital, which is considered by some as a key
asset necessary for sustainable communities (Emery & Flora, 2006). After Onyx & Bullen (2000), we
consider social connectedness as the capacity to participate in networks, a capacity to trust and build
trust, and a proclivity for sociability. We also view compassion for other (Pommier, 2003) as important
competency for participation in collaborative initiatives for sustainability.

The following is an interview excerpt demonstrating social connectedness to other:

“l know discussions between what my vision probably would have been and what others
might have been, | think for me, you know....it’s been kind of difficult you have to do it to
let go of what you think it should be, because it needs to be defined not by one person”

Connectedness and other in terms of compassion was seen in this excerpt:

“There is a group that |1 work with after hours and on weekends that our focus is trying to
increase recycling and reduction in what we are using on the island and a lot of us, you know,
do stuff during the workday for free.”

Lastly, here is an excerpt from an engineer who has had a shift in their values/focus/interest in self and
has had a greater connectedness to other emerge:

“l was not very interested in community per se. | was interested in the logic and the
science and everything else. Increasingly, you sort of realize that the things that you’re
trying to do-, or at least | thought that I’m not just interested anymore in the beauty of
technology. 1 can’t get excited. | can’t get motivated. | can’t get passionate just about,
“Oh, this is so cool.” | always have to think about what it’s good for and what kind of
impact is it going to have if used in a certain context. So, I’ve sort of over time become
very interested in the human dimension of the sphere that I’m operating in.”

6 Resilience and Sustainability

Human resilience in psychological terms has been described as “sustainability of purpose in the face of
stress, and recovery from adversity” (Zautra, Hall, & Murray, 2008, p. 41). Zautra (2009) argued that
recovery and sustainability in resilience are not mutually exclusive. Instead, they act as a dynamic toward
biopsychosocial homeostasis (i.e., a return to a more balanced state following an acutely stressful
experience). Importantly, however, he also argued that recovery following stress is characterized by
automaticity, whereas sustainability “depends on unique human capacities for appraisal, planning and
intentional action . . . awareness, identity, and choice characterize the development of sustainable human
values and purposes” (Zautra, 2009, p. 1936). This description appears similar to those of other authors
describing self-regulation as a key component of resilience during crisis and adversity; that is, the
capacity to cope with problems through the self-control of thought, emotions, and behavior and to remain
goal-directed, reflective, and purposeful in actions (Buckner, Mezzacappa, & Beardslee, 2003; Karoly,
1993).

6.1 Resilience and Self
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We see the work of Chesney et al., (2006) in coping and self-efficacy as providing a promising
description of the type of resilience related to self that could serve as a key competency for participation
in sustainability initiatives. Coping self-efficacy refers to the measurement of any changes in self-
confidence one is experiencing in relation to their perceived ability to cope to stressful events. Similarly
the psychological research on self-efficacy beliefs (Zimmerman, 2000) as an indicator of persistence and
motivation to learn is also promising in this regard.

6.2 Resilience and Other

Whereas resilience and self is related to attitudes and behaviors directed inward, we view the resilience
and other group of competencies as those related to manifesting outward success in the face of and
despite adversity. Two promising descriptions of outward resilience and other are the description of
mental toughness by Clough et al., (2002) and the description of creative achievement (Carson et al.,
2005). Mental toughness, for example, refers to a person’s change orientation (the extent to which
challenges are perceived as opportunities), their life and emotional control (may overlap somewhat with
leadership-self), commitment to stay with a task despite adversity, and outward optimism and
interpersonal assertiveness.

An example of this type of resilience competency may be illustrated through the following interview
excerpt:

“It tends to be such that for a range of reasons, in the end the types of things that end up
being done aren’t really necessarily what’s the best in the long term in the community, but
more by short-term funding needs in a lot of cases because somebody has determined that
XYZ problem exists and they want to put some money into it, and the people that are there
pay money for these opportunities. They’ll say, “Yeah. Okay. Let’s do this.” In the end in
terms of being able to really coordinate a vision for how they want to operate and be and
then being able to negotiate on their own terms how things should be run, I think that’s still
very lacking. So, maybe to even better define the activity of the work that I’m into at the
moment is finding better ways to be an interloper and shift that dynamic a little bit.”

Resilience in terms of commitment and change orientation was found in the following excerpt:

“Well, as much as we do discuss sustainable energy and alternative energy and different ways
to help people, a lot of times even though you do have the funding, there might be legislation
in place that kinda puts people back. So, even though you get people to step forward and
educate them on different things, there might be legislation in place that they can’t go off the
grid or — you know what | mean? So, | would say sometimes the government pushes back,
but we’re working with them as well.”

7  The Sustainable Futures Protocol: A New Chapter in Education for Sustainability

Concurrent with our efforts to identify key competencies for optimum collaboration in sustainability
initiatives, we are starting research of how to best develop these competencies as part of an education for
sustainability program. As a working title we call this vehicle for self/other competency development for
sustainability initiatives the Sustainable Futures Protocol (SFP). Our intention for the SFP is that it will
serve as an adjunct to Education for Sustainability (ESD) for the development of the individual and social
competencies most equitable with participating in initiatives for sustainability. Early research reveals that
the best structure of the SFP is one that is framed by a diversity of inputs and density of ideas; fosters a
sense of belonging to community, while the optimal collaborative dynamic is one that is an evolutionary
research-based hermeneutic-like inquiry.

8 Discussion
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Based on our research it appears that Community Leaders for Sustainability (CLS) share many
similarities in terms of some of the attitudes and behavior (individual (self) and social (other)
competencies) that may be most effective for participation in community-based sustainability initiatives.

In our work to date, we have identified attitudes and behaviors related to leadership, connectedness, and
resilience can serve as key competencies for effective collaboration and coordination in sustainability
initiatives. We are beginning to develop a learning protocol, the SFP mentioned above, that can serve as
an adjunct to education for sustainability programs to optimize these key competencies.

8.1 Future Research

At this point in our progress, small sample size and limiting early study design restrict the extension of
inferences from our research. In this paper we have attempted to introduce our ongoing psychological and
sociocultural inquiry of the key competencies of attitude and behavior for those engaged in initiatives for
sustainability; as a case study we described these competencies as revealed by members of the CGTC at
the University of the Virgin Islands.

Through social science research of the collaboration between engineers and their communities, as is
occurring at the CGTC, we foresee the opportunity to discover and optimize a variety of competencies
related to collaboration and coordination of action in initiatives for sustainability. As described in this
paper we are particularly interested in further researching the key competencies related to leadership,
connectedness, and resilience. We are also beginning to study how these competencies might be best
developed through a novel learning vehicle we call the Sustainable Futures Protocol (SFP). We believe
these competencies will serve engineers, social scientists, university students and others as they
participate as community educators, liaisons, and facilitators for improved negotiation, decision making,
and action for sustainable development worldwide.
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