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Abstract: This article discusses a business-school collaborative learning partnership in the
Regional Centre of Expertise (RCE) on Education for Sustainable Development (ESD) in
Greater Sendai. This partnership is further linked to a broader context of multi-stakeholder
public participation in the RCE that was set up to advance the ESD agenda in the region.
The authors propose a conceptual framework for multi-stakeholder, ESD-based social
learning within the RCE with the aim of enabling the creation of a sustainability-literate
society. This proposal is based on the results of students’ prior experience in ESD
activities, optimal age for ESD learning and future job choices presented in this paper,
together with a reported article that the levels of sustainability of the two sectoral
organizations were mixed and hence need improvement. The paper argues that it will be
good to focus on bridging the business and education sectors by building ESD capacity of
the children and youth in the formal education sector. It contends this could be done
through collaborative learning using the government-mandated “Period of Integrated
Studies” (PIS) in the Japanese primary and secondary school curriculum. Additionally, it
will be appropriate for the RCE Greater Sendai Steering Committee to facilitate and
coordinate the learning processes and also promote networking and cooperative interactions
among the actors and stakeholders in the region. Recommendations for improvement of the
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learning partnerships in RCE Greater Sendai are made for consideration at the local and
national policy levels.
Keywords: sustainability; transition; partnership; collaboration; Regional Centre of
Expertise; business; education; ESD-based social learning; capacity building
Nomenclature:
ESD = Education for Sustainable Development
DESD = Decade of Education for Sustainable Development
RCE = Regional Centre of Expertise
RCEGS = Regional Centre of Expertise Greater Sendai
ESDBSL = ESD-Based Social Learning
PIS = Period of Integrated Studies
PP = Public Participation

1. Introduction
One principal goal of sustainability is attaining a state where the planet’s resource extraction, use
and the resultant pollution by particularly humans will be within its carrying capacity [1]. However,
the current state of the environment and its potential adverse impact on society brings into question the
effectiveness of the present world’s educational systems and business practices to meet humanity’s
present and changing needs [2].
The education and business sectors are both important in the transition towards sustainability.
Education for Sustainable Development (ESD)-based capacity building, using a more encompassing
form of learning and the full engagement of the sectoral organizations and society in sustainable
practices is therefore important. Generally, business can contribute to sustainable development (SD) by
using its ample financial and other resources, technologies [3], tools, such as CSR for
educational/learning activities, and a skilled workforce that is knowledgeable in sustainability issues.
In order to acquire this capacity, it is imperative that society undergoes a certain competence developing
stage in their lives where the conventional discipline-based learning process is discontinued or
significantly curtailed and a new, integrative pedagogy and more relevant skills are taught via a new
learning platform that encourages partnership through collaboration [4].
A key aim of ESD is to empower learners across the age spectrum by developing the knowledge,
skills, perspectives and values so that people can take up the responsibility of creating a sustainable
future to be enjoyed by all [5,6]. The contribution of education through ESD can result in improvement
in the quality of life of the people. It can also help create resilient individuals, groups or societies,
capable of thinking holistically, systemically and integratively, and able to adapt to adverse
environmental conditions using their acquired knowledge, values and skills. Against this backdrop, the
UN Decade of Education for Sustainable Development (DESD) is to serve as a platform for learning
for SD with the principles, practices and values of the same embedded in all spheres of education and
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learning [7]. It has since entered its third and final phase, ending in 2014. Consequently, evaluation of
ESD, of how learning and education has contributed to sustainability, is increasingly becoming
important. And although exemplars in the form of capacity strategies, mechanisms, methods, practices
and initiatives across various scales have been provided [7], further identification of capacity building
measures aimed at individual, group or community level learning, in addition to implementing
effective and relevant monitoring and evaluation mechanism(s) are important. The overall results
achieved so far are mixed with modest accomplishments and also shortcomings.
Furthermore, the Regional Centre of Expertise (RCE) on ESD network—which includes RCE
Greater Sendai (RCEGS)—was set up to advance the ESD agenda at the local and regional levels
during the decade. However, it needs to strengthen or improve several aspects, including collaborative
partnership, network coordination, monitoring and evaluation of the ESD-based program activities that
involve education and learning across local scales.
This paper initially discusses a number of sustainability challenges, and provides a background
literature on ESD in schools and companies, partnerships and collaboration. It is followed by an
introduction on learning, social leaning and the RCE concept. The results of the study are later presented
followed by discussions and conclusions.
2. Conceptual Background
2.1. The Sustainability Challenge in the Education and Business Sectors
The transition to sustainability from the current state faces numerous challenges and the
sustainability paradigm is expected to pragmatically address these challenge(s) by rejecting the
argument that casualties in the environmental and societal realms are inevitable and acceptable
consequences of economic development [2]. Rather, it should embrace a combined empirical
assessment and normative claim, which, in current society-nature interactions, are not sustainable and
that societal developmental paths should meet fundamental human needs now and in the future, within
and across generations, maintaining the planet’s biological resources and life-support systems [8–12].
They include environmental, socio-cultural, economic, temporal and ethical challenges. For example,
ethical sustainability challenge, which is also a relational one, comprises both individual and systemic
ethical challenges [13]. These ethical challenges are to get people to think beyond themselves, extend
their personal and narrow self-interest into a much broader interest of the civil society with “more
benevolent and democratic habits, and institutions more capable of building and rebuilding better
societies” [13]. The recent unethical practices that have kept the global economy in recession is a case
in point.
Without doubt however, the greatest challenge to the sustainability transition is the structural
realignment of mankind’s dominant economic development models away from energy- and
material-intensive processes and an inflexible preoccupation with rapid output growth of
commodities [8,14,15]. Another challenge is the need to radically change the present methods of
assessment in education and learning: from a “narrow” assessment that is focused on a few performance
indicators that are easy to measure, to include more of the collaborative/interactive networking
values-based aspects rooted in partnerships that are equally important but are more difficult to measure.
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Transforming our worldview not only in the context of the way we learn about our world, which
influences how we use resources, but also considering other ways of learning, including understanding
complexity as it relates to the planet and producing new values in order to relate better to the world and
its people [16,17] is another challenge.
From the business perspective, an added challenge is changing companies by engaging with people
with the aim of helping both present and future generations to become sustainable [11]. Companies
face the tough challenge of unlearning their own methods of doing things, of fundamentally
re-orienting society towards sustainable consumption through education, against the backdrop of an
economy largely steered by business; where a closed loop, “cradle to cradle” approach to material
flows rather than the linear, “cradle to grave” resource use [8] is embraced. Some specific business
sustainability challenges are (1) How to integrate particularly environmental externalities; (2) How to
avoid/reduce negative social and environmental impacts; (3) How to identify opportunities caused by
(more) sustainable behavior; (4) Concern that “ecological modernization” is structured to perpetuate
the economic advantages of current global elites and water down a more sweeping sustainability
challenge which would include demands on sustainability: corporate social responsibility;
(5) Structurally realigning the economic development objectives, combining dematerialization and
eco-efficiency with commonsense regulation of wealth creation incentives against the backdrop of
social justice; (6) Effectively integrating regulation for sustainability across policy sectors and political
frontiers; (7) Routinely employing sustainability assessment, informed by extensive stakeholder
participation; (8) Ascribing the protection of rights to critical sustainability entitlements for all
planetary citizens; and (9) Promoting altruism and ecologically-enlightened social identities [8].
A key element of education re-orientation in schools is innovation within the curriculum and
according to McKeown [2], a major challenge facing nations therefore is whether their educators should
teach about sustainability or change the goals and methods of education to achieve sustainability.
2.2. Education and Learning for Sustainability in Schools and Companies
2.2.1. ESD
Effective strategies for addressing sustainability challenges from the local to global level are
needed, and there is broad consensus that education—including all its components—must be the
driving force [9]. Human resources are therefore the key agents to achieving sustainable development
through appropriate development of human capacity using a broad range of educational means such as
formal and non-formal education (and learning), training and public awareness raising [18,19]. In that
regard, the realization of a shortfall in human capacity for sustainable development by many
governmental, non-governmental and international institutions has led to a call for the development
and enhancement of ESD. In fact all sectors were encouraged by Chapter 36 of Agenda 21 to provide
training for their leaders and workers in sustainability management [20].
ESD expresses a “complex of concepts, theoretical constructs, policy prescripts and practical
methods and tools” that convert education and learning to the socio-economic and ecological dimensions
of sustainable development [21]. ESD is also about development of knowledge, understanding,
perceptions, and values that result in the empowerment of the recipients and consequently enable their
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participation in decisions about changes in their lifestyles and behaviors that will improve the quality
of life at present and sustain the planet for posterity. ESD might then be seen as the total sum of
diverse ways to become a “learning society” in which people learn from and with one another and
collectively become more resilient to deal with sustainability challenges—induced insecurity,
complexity and risks. It provides the opportunity to address sustainability challenges by integrating the
principles, knowledge, perceptions, values and practices of sustainable development directly into
education. As a lifelong learning process, that is holistic and interdisciplinary in nature [2,19], ESD is
also values-driven, locally relevant and built on principles of critical thinking and problem-solving.
2.2.2. ESD and Business
ESD is important for business as it helps in improving business practices and assists the process
towards sustainability. For example, ESD was considered by company workers from the
automobile/computer manufacturing, meat/drink processing, retail and service (and educators) in
particular, in South Miyagi in Japan as the most important component of environmental pollution
prevention and one of the most important for its control [22,23]. The level of knowledge of ESD could
therefore be used as one of the indicators of sustainability capacity in organizations. Moreover, it
provides opportunities for increased engagement between the private sector, civil society, governments,
employees and trade unions—through multi-stakeholder partnerships. ESD also helps in preparing a
skilled, informed and responsible workforce and employees and it raises the awareness of all
stakeholders, such as customers, suppliers and employees about sustainability issues and challenges.
Although an environmental or sustainability report is the foundation for information disclosure on a
company’s environmental activities, and the environmental management system (EMS) is aimed at
continuous improvement of the environmental performance of companies towards sustainability [19,24],
re-orienting education and training in companies by incorporating ESD into these two tools would be
effective in enhancing sustainability knowledge and skills within a company [22]. It should be noted
however, that several voluntary corporate initiatives described by Lozano [11]—partly to help the
corporate community improve their understanding of those initiatives and the contribution of the same to
the company system—are good sources of knowledge and skills for strengthening ESD in business.
2.2.3. ESD in Schools
An aspect of ESD that needs to be considered is its recognition as a multi-stakeholder endeavor and
the competencies it enables students to acquire to shape their future within the framework of
sustainability, without being yet another addition to the education agenda or curriculum [2,25].
Characteristics that promote ESD in schools include policy mandates that allow the implementation of
the whole-school management system, flexibility of teachers to innovate within the curriculum and
re-orientate teaching towards more locally-relevant and practical solutions to sustainability problems,
coherence of the ESD concept with other educational policies already in place, links with other
relevant institutions, including NGOs, universities and research organizations, companies and sister
schools, continuous professional development of teachers (CPD), and means of assessing the
effectiveness of ESD-related activities [1,26]. Irrespective of the approach, ESD in its real and
effective forms should give students the skills, perspectives, values, and knowledge to live sustainably
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in their communities. The concept of a whole school approach to sustainability or “sustainable
schools” [1,26] (and several references therein) has ESD as the foundation. ESD in schools also poses
a wider question regarding whether it has an agenda that is based on seeking behavioral change or one
that is focused on learning [27,28] through capacity building and critical thinking [29].
2.2.4. Challenges Facing ESD Implementation
There are however, challenges that face the implementation of the ESD program. They include
(1) The ability to orientate present and future human behavior toward sustainability; (2) Use of critical,
values-driven, systems thinking, interdisciplinary, multi-method, holistic, participatory approaches to
solve problems and make decisions that are locally relevant [30,31]; (3) Use of appropriate indicators
and methods for monitoring and evaluation; (4) Support for ESD-related research; (5) Focused
capacity building; (6) Coordination and involvement of the media, (7) Regional unevenness of ESD
implementation; (8) Awareness and understanding of ESD in the wider educational community and in
the general public; (9) The re-orientation of curricula and the availability of sufficient funds for ESD
programs [30] (and the references therein) and [31]; (10) Lack of ESD resource personnel and
ESD-competent teachers; (11) Low level of political support; (12) Lack of appropriate tools for ESD
implementation; (13) Weak inter-interagency collaboration and overall coordination and weak linkage
between the top (policy) and the bottom (grassroots) due to a lack of coherent policy, such as a
guidance document or an action plan [31,32]; and (14) Lack of proper coordination of activities in the
various education settings of formal, non-formal and informal education.
2.2.5. Partnerships and Collaboration
To meet these sustainability/ESD challenges requires bringing together of all forms of capital
(social, natural, cultural, biological, financial and technological [33]; or manufactured, natural, human
and social, [34]) from all sectors through collaborative partnerships and by making education/learning
central to building capacity of the stakeholders. Partnering is a good strategy by which individuals,
groups or organizations deal with common challenges [35]. Partnership and collaboration can be
affected by governance, managerial control, funding streams, local knowledge, continuity of resources,
proximity, level of publicity, type of communication, types of approach used to deal with developing
the partnership as well as solving problems within it, quality and nature of the leadership and the size
and nature of the partnership [36–38]. Collaboration, which is seen as a form of partnership, a
“network of relationships” [39] also denotes developing new understanding by solving problems using
information, diverse insights and some spontaneity [40]. Collaboration consists of the following
stages: emergence, evolution, implementation and transformation [35]. In addition, it is characterized
by principles including: (1) Commonality of interests of the partners; (2) Familiarity of the constituent
members of the partnership; (3) A sense of ownership; and (4) An honest, open communication [35].
Collaborative partnerships are usually seen to be successful due to the clear definition of roles and
responsibilities taken on by the stakeholders [35,41] and the mutual trust and communication
developed between stakeholders. Although a clear distinction between the two terms is blurred in the
literature, their increasing importance in all sectors—public, private, corporate or non-profit cannot be
overemphasized [41,42]. Collaboration and partnerships are both important, for both the corporate and
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education sectors. For example, students exposed to high levels of partnership activities were more
likely to agree that those activities had a positive impact on their attitudes and skills or can even affect
their academic motivation and performance than those with lower levels of exposure [43]. Lozano [44]
argues that collaborative approaches like engaging with stakeholders can be used to strengthen
sustainability-oriented organizations.
2.3. Learning and Social Learning: Capacity Building through ESD-Based Social Learning
2.3.1. Learning
The definition of learning has become complex as a result of several learning theories [45], the
fields/disciplines underlying it [46] and types: individual, groups, organizational, etc. [47–50].
Learning is a continuous and active process by which learners take in information and update their
cognitions and behavior in relation to the environment [17,51], the way by which individuals or a group
acquire capacity for adapting to unfavorable conditions. As a process, that involves collaboration as well
as reflection [52]. Learning could also have “different meanings” [48,50], thus dependent on whether the
processes being referred to involve individuals, collective agents, or wider social systems [49,53].
Learning is considered effective if it can bring about tangible and immediately useful outcomes with
regards to knowledge, understanding, skills, values, etc., and also be able to reinforce the capability
and motivation essential for further learning [52].
2.3.2. Social Learning
To master the challenges that sustainability presents, individual learning is required, and so are the
processes of learning across the scales of human systems, ranging from groups, organizations, human
societies and mankind [41,46–50]. Therefore, it is imperative that sustainability learning is seen as a
concept with multiple levels, and consisting of individual, group, organizational and societal learning,
and also as processes of learning human systems that places a strong emphasis on the role
of transdisciplinarity [9,52].
Social learning has become synonymous with different types of learning processes and
consequently, its meaning has become somewhat vague [29,46]. It “entails developing new relational
capacities, both between social agents, in the form of learning how to collaborate and understand
others’ roles and capacities differently” [54]. According to Reed et al. [55], social learning is the
“change in understanding that goes beyond the individual to become situated within wider social units or
communities of practice through social interactions between actors within social networks.” With the
ability to produce important and useful outcomes with respect to knowledge, understanding, perceptions,
skills and values, and also, reinforce the capability and motivation for further learning [52,56], effective
social learning is also a reflective and collaborative process that can be extended across communities
and generations. Central to social learning are “multi-party processes that are influenced by the context
to which they are embedded and produce outcomes that may lead to changes in the context and thus to
a cyclic and iterative process of change” [53]. This context of social learning comprises the
governance structure as well as the environment within which the interrelations and interactions take
place among actors [53]. One can therefore understand and manage environmental/sustainability issues
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by using social learning as an approach [46,53,57]. For example, social learners gain adaptive
capacity and skills that can lead to sustained processes of attitudinal and behavioral change through
interactions [58]. They can also build up experience needed to cope with uncertainty and change [59]
in their environment. Lately, the concept of social learning has “coincided with the thrust for public
participation and the growing importance given to sustainable development” [59].
According to Tabara and Pahl-Wostl [53], there is a whole new way of thinking about social
learning in the context of sustainability. They draw a contrast between sustainability learning and
social learning by saying that the essentials for long-term sustainability of, say, social-ecological
systems are not necessarily always improved by the outcomes of social learning processes, “namely
the co-adaptive systemic capacity of agents to anticipate and deal with the unintended, undesired, and
irreversible negative effects of development”. Milbrath [60] contended that in order to move towards
sustainability, social learning must include (1) An understanding by people of the important that roles,
values and beliefs play in shaping reality; (2) An appreciation of how complex and interconnected the
ecosystems are and their implications for social action; (3) A holistic, systemic, thinking in an
integrative manner; (4) The avoidance of interfering with the systems and cycles of nature and the
recognition of the limits to growth, and (5) An empathy with an extension of our compassion to people
of other nations, species, and the preservation for future generations of the “sanctity” of the ecosphere
and the eventual survival of all humanity. The main difference therefore between sustainability
learning and social learning according to Tabara and Pahl-Wostl [53], is the content of what is to be
learned and the assessment criteria used to address the content.
ESD-based social learning (ESDBSL) therefore could be denoted as a learning process in the
context of the principles of ESD whose outcome(s) improve what are considered as essential for
sustainability, i.e., an understanding of sustainability that social interplay between actors within social
networks becomes situated within the “communities of practice”.
Isolated literature on school-business collaborative partnerships regarding ESD-based social
learning has been reported in Japan. Yoshizumi and Miyaguchi [61] reported a local implementation of
the principles of ESD that involved collaboration between an NGO called Learning and Ecological
Activities Foundation for Children (LEAF) and schools and businesses in Nishinomiya City, Japan.
LEAF initiated a series of environmental learning activities that specifically facilitated 90 private
sector corporations in developing and implementing seminars and environmental learning programs for
elementary and junior high school students. As the corporations participated in the theme projects in
the process, corporate employees at various levels were also afforded the opportunity to learn about
environmental issues. Oikawa [62] reported a collaborative learning partnership between students and
teachers of Omose Elementary in Japan and their counterparts in Lincoln Elementary in the USA
through the sharing of the results of their paired environmental projects using computers. In the course
of the project, Omose Elementary made other local links with Miyagi University of Education, Japan,
the local education administration, other schools and institutions and the local community. A report by
Hirayama [63] indicated an increasing trend of major manufacturing companies in Japan distributing
environmental education and awareness materials to the community, either by giving text prints or
through their websites or providing facilities for visits and dispatching their employees as visiting
teachers. In their paper, Ofei-Manu and Shimano [30] describe the social learning processes of a
socio-ecological system in Osaki-Tajiri, a focal point for ESD in RCE Greater Sendai in Miyagi,
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Japan. With capacity building through learning for the sustainable/wise use of wetlands-paddies’ goods
and services as the main objective, the stakeholders’ ESD-linked social learning processes were
underpinned by their interrelationships with each other through knowledge transfer, co-production and
exchange, adaptive learning and awareness creation. It was further underpinned by their interactions
with biophysical/ecological components, and as a consequence, produced outcomes including value
and attitudinal change toward the natural environment, effective governance to maintain the integrity
of these wetland-paddies, and a re-oriented method of agriculture.
Reflecting on the idea of studying an RCE as a social learning experiment using an empirical
research agenda set in RCE Makana, in South Africa, Lotz-Sisitka et al. [64] presented an overview of
the starting points of social learning by describing the key issues, educational foci and the areas of
engagement to develop in the RCE. They also developed an open process framework that looks at
sustainability practices and reflexive social learning through enquiry, action and deliberation in the
classroom, school and community. To attain its goal of transformative education that promotes sustainable
lifestyles and livelihoods in the region, RCE Saskatchewan conducted an investigation to identify ESD
projects within its jurisdiction using an approach that was: (1) regional; (2) strength-based—to identify
the regional ESD issue areas already existing so that productive networking could be built; and
(3) institutional—by partnering with organizations to identify their ESD projects for collaboration [65].
2.4. Regional Centre of Expertise on ESD Greater Sendai (RCEGS)
Society encompasses diverse stakeholders and various levels of interactions between these
stakeholders and thus brings about an environment that facilitates the lifelong learning development
process of the human resource. An ideal Regional Centre of Expertise (RCE) acting as a microcosm of
the region/area (as RCEs can vary in size, affiliations and functions, etc.) should be able to identify
local concerns and address them in an integrated manner. Considered as an institutional mechanism
that facilitates the capacity development for sustainable development in a region [66], the RCE is to
serve as a framework for the production, harnessing, exchange and integration of knowledge and
information through close co-operation with different institutions that include all/most stakeholders in
the region. It also facilitates the joint development of innovative programs towards ESD. In addition to
redefining existing environmental activities in alignment with the principles of ESD at the regional and
local levels, RCEs can enable the duplication and dissemination of good ESD practices [30] (and the
references therein). The RCE has also evolved as a concept. Originally, it was supposed to serve “the
purposes of knowledge management, knowledge transfer and delivery of ESD to the community” [66].
Mochizuki and Fadeeva [66] reported that recently, at one end of the spectrum of the RCE network is
the representation of RCE as a “community of practice”, an institutional mechanism for “social
learning.” On the other end, it is interpreted as a “platform for information exchange and sharing” [66].
Most of the subcomponents of the core elements of the RCE are capable of serving as levers for
capacity building (i.e., institutional mandates, visions and goals, management structure, leadership
involvement, engagement of actors, R&D, knowledge sharing, strategies for collaboration, etc. [67]).
The RCE can therefore act as an umbrella facilitating capacity development through multi-sectoral,
multi-stakeholder partnerships and provide research, learning and other opportunities for all existing
components of society in the region.
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In search of a strategy that would help translate the ESD agenda at the local level, the United
Nations University-Institute of Advanced Studies (UNU-IAS) has championed the establishment of
RCEs on ESD and supported them around the globe [68]. RCE Greater Sendai (hereafter RCEGS) in
Miyagi, Japan, is one of the RCE pioneers and has been coordinating the ESD practices of several
stakeholders under its umbrella since its establishment in 2005, with Miyagi University of Education
as its secretariat. The RCEGS’s objectives and five focal points of activities, each including several
actors, have been location-specific and are described in Ofei-Manu and Shimano [30] and Ofei-Manu
and Shimano [1].
One particular area that has been least examined for its potential for sustainability-based social
learning in RCEGS is the collaborative learning partnership between the business and education
sectors. This is against the backdrop that partnership through collaboration is one of the core elements
of the RCE. The other less examined aspect is the overall coordination of multi-stakeholder networks
and their linkages within or between the focal points of RCEGS by the RCE Steering Committee
aimed at realizing a shift in progress due to the learning performance outcomes and, as a result, the
creation of a sustainable society in the region. Results of a related study indicated that the degree of
sustainability of organizations in the education and business sectors were mixed and hence needed
improvement [1]. This study therefore seeks to explore how to bridge the two sectors in the context of
meeting the ESD and hence sustainable development goal(s) of the RCE through improving the ESD
capacity of youth and company workers in the region using existing structures and tools in
both sectors.
3. Methods
The study was conducted within RCEGS in Miyagi Prefecture of the Tohoku region of Japan.
Students and teachers were sampled from 15 schools comprising four elementary schools, six junior
high schools and five high schools in and around Zao-Shiroishi, Murata, Kakuda City, Natori City and
Sendai City using structured questionnaires. The data presented in this paper is part of a study
conducted on (1) environmental sustainability knowledge of respondents in schools and businesses,
and (2) the sustainability of schools and businesses in RCEGS [1,22,69]. Regarding the figure showing
“the most appropriate stage for learning ESD”, additional respondents of 94 company workers from 10
firms were sampled. Preferences for the suggested ESD approaches for implementation in the schools
were sought from the respondents. The suggested approaches were categorized as: (a) sustainability
awareness creation by the use of the media (internet, newspapers, and voluntary in-school activities);
(b) re-oriented field-based and classroom-based sustainability education in the present curriculum;
(c) company visits and on-the-job training/internship; and (d) sustainability practices in the school
premises and environs. The questionnaire included a list asking students to select three jobs they would
like to do in the future. Analyses were done and the statistical representations were mainly descriptive.
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4. Results
4.1. Enhancing Capacity at the Grassroots Using ESD-Based Social Learning through Collaboration
between the Education and Business Sectors in RCEGS
4.1.1. ESD-Related Activities Students Participated in
Education is considered as one of the primary tools for capacity building in most national policy
strategies to achieve sustainability. It is therefore important that sectoral education initiatives and
programs of RCEs be more closely linked to national sustainability goals and priorities. Table 1 is a
list of several pro-sustainability activities that students said they participated in. The idea was to
ascertain which activity students already engaged in and hence might have some knowledge of and/or
experience in. Consequently, students and their teachers could then be asked to suggest which
approach they considered more effective in delivering ESD. Such information on grassroots ESD
activities can be useful for curriculum developers or policy makers for possible incorporation into the
formal curriculum in the future. It also provides some basic but useful information, particularly for
school management and teachers about the level of students’ experience in ESD activities in the area
for its subsequent implementation.
Results showed significant engagement in sustainability practices in the school environs, engagement
with nature and the use of computers to access environmental sustainability information. The number of
visits by students to companies to learn about their operations was low and doing internships in
environmental sustainability in the company was much lower. This suggests little engagement between
the two sectors and as a result, the need to enhance this business-school relationship.
Table1. Activities students participated in for environmental sustainability-related
education or ESD (%).
Activity
Students (n = 316)
(a) Visiting nature conservation museums
32.0
(b) Preservation of local natural areas
37.7
(c) Classroom-based school activity related to environmental sustainability
27.5
(d) Participation in environmental club or other voluntary activities
4.2
(e) Visit to a company to learn about its entire operations
14.9
(f) Receiving short-term on-the-job training in environmental sustainability related
3.5
to the company
(g) Use of computers and the internet to learn and share environmental
32.0
sustainability information
(h) Engaging in sustainable practices in your school (e.g., separating garbage for
62.0
recycling, water & energy reduction, cleaning the school and its environs)
(i) Use of festivals, fairs, drama, documentaries, movies, etc. to develop
19.6
sustainability awareness and knowledge

4.1.2. Company Visits and On-the-job Training (Internship) as Opportunities for Social Learning
Figure 1 shows that students’ and teachers’ preferences for the suggested ESD approaches were
different. Although company visits by students and an on-the-job training or internship approach was
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the least preferred for both groups, students were more eager to engage in this collaboration than their
teachers. The two or three day on-the-job training or internship—locally known as shokuba taiken and
shokugyo taiken for junior high and senior high schools respectively—is an annual requirement for
students in the second grade of both levels of school. Usually with the guidance of the teacher, students
freely choose a local workplace they would like to do their internship and “apply” directly on the
telephone. The workplaces usually differ widely—from public institutions to private companies.
Elementary school children usually pay brief visits (called shigoto taiken in Japanese) to such places.
Figure 1. Respondents’ preferences for the suggested ESD approaches in schools.
Sustainability practices in the school
premises and environs
Company visits & on-the-job
training/internship

Students

Reoriented field-based &classroombased sustainability within the current
curriculum

Teachers

Sustainability awareness creation by
the use of the media & voluntary inschool activities
0

10

20

30

40

%
Company visits and shokuba/shokugyo/shigoto taiken are component activities of “Period of
Integrated Study” (PIS) or Sogotekina Gakushu no Jikan (in Japanese). It is a national education policy
which is mandatory in all elementary, junior high and high schools. It is supposed to cover about
100 hours per year of the school calendar or a study period of 2–3 hours a week and was introduced
into the curriculum of schools in 2002.The main objective is to raise the skills of students to solve
problems they might face in the future by adopting participatory approaches to learning. It is to provide
students with a comprehensive, interdisciplinary perspective on international understanding,
information technology, environment, welfare, health and human rights [70]. The important aspects of
PIS include the following: (i) teachers have to play a role as facilitators; (ii) they must acquire
information about human resources in which local persons can be made use of as guest teachers from
the local communities; (iii) students must go to the community outside of school to discover methods
to solve problems, and (iv) schools should partner with communities and enhance their ties through
PIS [70]. The main obstacle is the lack of any concrete guidelines on what to include and how to
operate, etc. The advantage, however, is the flexibility it gives the school authorities and teachers to be
creative and innovate within the curriculum.
The component activities within PIS, particularly company visits and internships need to be
streamlined to maximize the impact of the collaboration. The streamlining could be done at the school
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level by the school authorities, or better still with backing from the prefectural/ local school board of
education for legitimacy and wider implementation.
The need for collaboration between the business and education sectors is further evidenced by the
results of students’ preferences for jobs they would like to do in the future as shown in Figure 2. For all
school levels, the order of preference for the top three jobs was generally similar: service, information
technology and manufacturing (also biosciences for elementary schools). The service sector,
particularly food and retail and hospitality sub-sectors, leave significant impacts on the environment.
Furthermore, although some operational impacts of some companies on the environment are more than
others, their interconnections—e.g., a bank providing loan for a manufacturing company without the
appropriate environmental impact assessment plan for its operations—make all the actors involved in
the endeavor/project in part equally liable for what happens in the production chain.
Although this relationship between businesses and schools where students do internships and visit
companies and other businesses already existed before the advent of ESD, redefining the aims of the
collaboration and re-orienting the content, methods and activities towards ESD will be appropriate.
For effective collaboration between these two sectors the larger goals of sustainability in RCEGS must
be perceived by both sectors.
Figure 2. Business sectors in which students wish to work in the future (Senior high
school, n = 126; Junior high school, n = 144; Elementary school, n = 78).
Manufacturing (auto, electronics, etc)
Mining (minerals) and drilling (oil)
Utilities (electric power, gas and
water supply)
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retail, hospitality)
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Figure 3 is the summary of the respondents’ views on the most appropriate stage for learning ESD.
High school and university stages were considered too late. The result indicates an opportunity to
enhance ESD capacity building, especially at the lower secondary school level and even further down
the educational ladder.
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Figure 3. Respondents’ views on the most appropriate learning stages for ESD in schools
(94 business workers, 94 teachers and 371 students).

5. Discussion
5.1. The ESD Structure/Context, Processes and Outcome(s) in RCEGS
Based on Figures 1–3, students in elementary, junior high and high schools in general are
potentially good targets for ESD capacity building through collaborative learning partnerships with the
business sector. ESDBSL processes between schools and companies have business-school
collaborative partnerships with both cognitive and experiential learning at the center (Figure 4).
It might involve sharing the company’s current pro-sustainability strategies, processes and systems of
operation as well as unsustainable aspects with the students during company visits/internships.
The firms can also provide study materials and other incentives, such as giving prizes and/or awards
for pro-sustainability activities and behaviors in the schools. In addition, business can offer reverse
visits using company resource persons as guest teachers on sustainability/environmental topics, such as
energy, lean production and sustainable consumption, the green economy, etc. to students in the
schools. They can also introduce to the students some Japanese production philosophy and workplace
ethics like kyosei, keiretsu, muda, kanban and kaizen [22,44] which became popular in the corporate
world globally, particularly at the peak of Japan’s economic development. Considering the current
generation of children and youth as the future custodians of the environment as well as future
managers and employees of such companies, businesses need to adjust particularly their CSR
objectives to the recent introduction/changes made in the school curriculum. As a result, they should
provide the students with relevant sustainability-related training and related materials—not only with
the intensions of boosting their corporate image and providing a form of sales promotion [63].
The business sector will thus be better placed to foresee the future of their industry in relation to the
environment and affect policy, particularly by contributing to the environmental sustainability
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curriculum development and training/teaching of students. Students, some of whose parents work in
these companies, can impact the business workers through interactions and especially by asking
pertinent and sometimes uncomfortable questions to set them (the adults) thinking. With close
collaboration with and approval from the RCEGS Steering Committee, this program activity could be
facilitated by the city or town environment and education departments.
Figure 4. The business-school collaborative (cognitive and experiential) learning partnership.
Teachers
(ESD
in-service)
training

Education
sector
(students)

Period of Integrated Study (PIS)-linked internship
(shokuba taiken). Company visits and training of students
facilitated by the city/town environmental &/or education
departments with a mandate from RCEGS Steering Committee

Corporate
sector (big
and small
businesses)

Note: The horizontal black arrows in the opposite directions depict students’ cognitive and
experiential learning (from company workers) on the one hand, and on the other, workers learning
cooperatively through interaction/questioning with students.

Figure 5 represents a conceptual framework for ESD-based social learning showing how the
education and business sectors are linked to the other sectoral stakeholders and actors and the general
public through public participation (PP) in RCEGS. It comprises: (1) The context of a sustainability
transition through networking and linkages of the multi-stakeholders/actors, including the general
public, and facilitated by the governing body (Steering Committee); (2) Use and improvement of the
existing learning structures through collaborative (cooperative) and experiential learning, first between
the two sectors and simultaneously, with the other sectors of RCEGS; (3) Learning processes enabled
by interrelationships and interactions among the actors/stakeholders, and finally, a sustainability
(learning) outcome(s). The Steering Committee, whose secretariat is in MUE, is mandated to oversee
the program activities within RCEGS. Currently, it includes the following: (1) Higher education
institutions (Miyagi University of Education UNU-RCE Promotion Committee, Miyagi University of
Education Environmental Education Centre (EEC)); (2) Local Media (Kahoku Shimpo (local
newspaper)); (3) Public-sector Institutions (National and local government agencies, Tohoku Office of
Japan International Co-operation Agency (JICA), Tohoku Office of the Ministry of the Environment,
Environment Bureau of of Sendai City, Environmental Policy Division of Miyagi Prefecture, City of
Kesennuma (Environment and Health Division), Tajiri Town Office); (4) International Organization
(UNU-IAS); (5) NGOs (Tohoku Global Seminar, Japanese Association for Wild Geese Protection
(JAWGP)); (6) Multi-stakeholder Entities (Forum for Environmental Education and Learning in
Sendai, City of Trees ("FEEL Sendai")); and (7) Local Schools and Boards of Education (Kesennuma
Omose Elementary School, Kesennuma City Board of Education, and Tajiri High School) [71].
Multi-stakeholder partnerships have the potential to address existing participation and learning gaps
as well as harness the strengths of private and public partners [42]. Through multi-stakeholder public
participation in the form of forums, expert panel discussions, symposiums, lectures, focus group
discussions, study groups, fairs, festivals, camping trips, etc. (Figure 5), members of the public and
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those from the remaining sectoral organizations can participate through interacting with one another
and developing relationships. Public participation (PP) has been used as a tool for the social learning
process and as a platform for communication to create awareness among participating stakeholders in
different contexts of environmental issues, including that of resource use. Public participation is also
considered as a form of learning where there is interaction of multiple processes at different scales of
action [72]. For example, (1) Experts from the local universities and research institutions and NGOs in
RCEGS can be solicited to offer their expertise on such a platform; (2) Contributions from
local/traditional knowledge experts will also be important; (3) Other actors and stakeholders including
local media can help disseminate the knowledge created; (4) National and local public-sector
institutions and government agencies can offer the needed logistics and mandate from the policy point
of view; (5) International organizations present in the region can connect the local activities/programs
to those at the regional/global level; and (6) Local school boards of education can provide the
necessary mandate for ESD implementation at the local level. Examples of locally-relevant
sustainability topics for public discussion include climate change, disaster risk reduction and
socio-ecological resilience, particularly at the wake of the triple natural and human-linked disaster that
struck the region just over a year ago on 11 March 2011, air and soil pollution, ocean acidification and
contamination, sustainable urbanization, values, skills and actionable knowledge to sustain the
ecosystems, food and water security, the steady-state economy, sustainable production and
consumption, cultural diversity, health promotion, peace and human security, governance and justice
(human rights, fair trade, etc.), gender/minority equity, cultural diversity and international and regional
cooperation (Figure 5).
Identifiable learning processes of the multi-stakeholder collaboration between the business and
education sectors and also those involving PP of the remaining sectors in RCEGS include awareness
creation, knowledge production that involves iterative interaction, i.e., exchanges involving
collaborative deconstruction, reconstruction and co-construction of knowledge along with several
types of learning, including experiential and cognitive learning, cooperative and collaborative learning,
adaptive learning and co-management [29,30]. The type of learning used and knowledge produced will
also depend on the issue under discussion/deliberation. The effectiveness of such learning partnerships
is usually shaped by the extent to which all stakeholders are involved in the learning process and the
extent to which benefits of the interrelationships and interactions are delivered for all stakeholders [73].
There will be opportunities for questioning during the interactions (e.g., product impact on the
environment) and the provision of an explanation or seeking of clarification from the corporate sector
regarding a product or service and vice versa. Having education and training as an important aspect of
its management portfolio, regardless of its motivation, a corporation has to organize, structure and
embed sustainability-related actions into its management systems, namely activities, strategies and
routines. It should be acknowledged that companies in the region have of late been present in several
public activities, particularly fairs organized under the auspices of RCEGS and/or the Environmental
Bureau of Sendai City. Since aspects that converge to make the notion of sustainable development
useful and operational to most stakeholders include the active involvement of business and the
understanding and support that public stakeholders give [74], this collaboration could be used as the
beginning to develop the needed partnership between business and RCEGS.
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Figure 5. A conceptual framework for ESD-based social learning involving the education
and business sectors, other sectors and stakeholders/actors in RCE Greater Sendai.

1. Context and Processes of Learning
RCEGS Steering Committee
Higher Education (& Research) Institutions (HEI), Local Media,
Public-sector Institutions (both national and local Government
Agencies), International Organizations, NGOs, Multi-stakeholder
Entities, Local Schools Boards of Education, etc.

Other sectoral
organizations
including NGOs

MUE (As RCEGS Secretariat & pre-service
teacher ESD training institute)

Local Business
Association, Teachers
Association, Student
Council, etc.

Members of the
general public

Public Participation
[Forums, Expert panel/Focus group
discussions, etc. on especially locally
relevant sustainability issues using
appropriate learning approaches]
Teachers
(ESD inservice)
training

Education
sector
(students)

Period of Integrated Study (PIS)-linked
company visits / internship (shokuba taiken)

Corporate
sector (big
and small
businesses)

2. Learning Outcomes
Sustainable Companies

Sustainable Schools
See ‘Features of a Sustainable
School’ in Ofei-Manu and
Shimano (in press)

Society in
Transition towards
Sustainability

See ‘Features of a Sustainable
Company’ in Ofei-Manu and
Shimano (in press)

Note: It comprises: (1) The context of sustainable transition to be facilitated by the Steering Committee;
(2) Sustainability learning structures, contexts and processes “activated” by interactions and cooperative
learning interrelationships (stakeholder participation, partnerships, collaboration, co-production and sharing of
knowledge, etc.) among the sectoral multi-stakeholders & actors; and (3) The learning outcome(s). The learning
outcome(s) might lead to sustainability-literate (competent) individuals/groups with pro-sustainability skills,
values and behavior, “sustainable organization(s)”or a “sustainable society” as the ultimate goal. Area “1”
indicates the region where the learning context and processes occur and Area “2” indicates the region of
learning outcome(s). The blue arrows depict the participation among the actors and stakeholders. The single
thick black arrow depicts the outcome(s) of the learning processes which is a society in transition
to sustainability.
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The RCE platform can be used to begin creating an “equitable partnership between the combined
expertise of communities, professions and governments” [75]. A grassroots form of governance
through consumer advocacy, “watchdogs” over several local issues, citizen science, etc. can emerge.
Promoting public participation through ESDBSL processes can be influenced by many factors that
the Steering Committee must consider integrating into the learning process through coordination.
They include:
 how the Steering Committee manages boundaries to determine those who are or are not
involved in the process;
 the scope of participation of multi-stakeholder partnerships across sectors as the basis of
inclusiveness and thus the possibility of overcoming a participation gap;
 the space given to boundary and bridging organizations regarding collaboration to incorporate
their particular experiences of the creation of collective action for capacity building to adapt
to change;
 effective coordination among team members and the leadership required to steer and coordinate
the process and the type of strategies applied in the negotiation process;
 the laid-down rules established to facilitate interactions among the stakeholders;
 the involvement of the stakeholder in the process in terms of role and purpose;
 the structure of the internal capacity for interactions and the space given for democratic
deliberations among social networks and in building social capital;
 how the existing culture exerts influence on the way the issues at stake are framed and defined;
 the processes in establishing managing systems of knowledge and making sense of information;
 building trust, caring for one another, nurturing shared commitment and providing the
guarantee that the well-being of all stakeholders is taken into consideration;
 and the facilitation and allocation of resources needed to move the process
forward [41,42,47,49,60,62,72,76–80].
The outcomes in Figure 5 refer on the one hand to the ability to have implemented measures to deal
with sustainability problems, but on the other hand the capacity of the stakeholder group to deal with
problems as well. Other outcomes in addition to the overarching outcome of sustainability include:
(1) acquisition of actionable knowledge and values to make informed decisions; (2) a genuine
participation of stakeholders due to an increased concern for the environment; (3) a sense of
inclusiveness and collective ownership of the natural capital and other forms of capital in the region;
(4) information flow among stakeholders; (5) the building of relationships and trust between
knowledge producers and users; (6) a highly motivated youth who double as future managers of the
corporate sector as well as the custodians of a planet whose resources companies depend on; and (7) a
sense of self-efficacy of the local people, local authorities and policy makers [30].
Reed et al. [55] argued that social learning, stakeholder participation and collaboration have to be
considered as different concepts, thus dissenting from several authors cited in their paper. They also
pointed out that social learning, though, could be a process or an outcome often mistaken for or
defined in relation to its outcomes. They then posited that for a process to be considered social
learning, (1) there must be a change in the understanding of the individuals involved; (2) the change
must have gone beyond the individual and be embedded within the broader social units or
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“communities of practice”; and (3) the process should occur “through social interactions and processes
between actors within a social network [23]. The participation of multi-stakeholders/actors from other
sectors in RCEGS might help transfer knowledge and skills to other “communities of practice” through
ways including job transfers among workers, particularly teachers [30].
5.2. Recommendations
Teachers play a crucial role in students’ learning process [81] and therefore their contribution will
determine the eventual success of ESD. Student teachers in Miyagi University of Education for
example are currently receiving ESD training both on campus [82] and in the field [30], although the
content and structure ought to be streamlined. Provision of in-service ESD training to teachers is also
important, as a report indicated [69] that 67.0% of the teachers within RCEGS did not even know that
a teachers’ resource center for environmental education existed in Miyagi University of Education.
Also, the interest of teachers in students’ company visits/internships is key to the success of the
collaboration, and therefore ought to be enhanced. In an earlier report regarding which seven activities
teachers and students considered the most effective in implementing ESD in RCEGS, for teachers
“company visits/internships” came next to last while for students, it came a close third after
“field-based school curriculum” and “engaging in sustainable practices in schools” [69].
Presently, the support offered by the media to RCEGS to attain its DESD goals needs significant
strengthening. Currently, only one newspaper has committed itself to the ESD cause in the region since
RCEGS was inaugurated more than seven years ago. The level of awareness of RCEGS in the region is
also only satisfactory and RCEGS should do more to communicate its existence and activities to the
general public. A survey in 2006 [69] on awareness of RCEGS among respondents in the education
and corporate sectors was significantly low. Another survey made three years later (unpublished) in
similar locations showed little progress.
The governance structure and the constituent members of RCEGS Steering Committee should
strongly influence the type of multi-stakeholder cooperation and ESD-based collaborative learning
processes in the region. For example, its role as the governing authority and therefore taking local
ownership of the ESD concept and its implementation, in consultation with the local/municipal
authorities is important. When it comes to implementing ESD especially in schools, it should try to
eschew or discourage invisible competition [83] between the education and the environmental
ministries, and also between the environmental bureaus of cities and towns and their corresponding
boards of education. The influence of bureaucratic systems, and poor access to public information
which can be obstacles towards social learning [76,77,84] should be drastically reduced. Furthermore,
in spite of the considerably strong representation in the economy and other aspects in the locality, the
business community is visibly not represented on the Steering Committee of RCEGS (Figure 5). Also,
teachers primary and secondary schools are not “independently” represented by say, the teachers
union/association. And students are not represented as well, even though there are student councils in
all the schools researched. This issue of representation should be addressed.
At the national level, Japan has been a leading global funder and supporter of (D)ESD programs
from the beginning. Its national ESD strategy is in place, and according to the UNDESD Japan Report
on Japan’s effort from the beginning of the UN Decade of ESD to 2009, an ESD implementation
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system has been established, comprising 11 ministries and agencies, a representation from the
legislature and a consortium of NGOs. Also, the Japanese government, based on its Action Plan, has
been coordinating discussions on the measures for implementing ESD by holding interagency
meetings as a medium for exchanging opinions among policy makers consisting of politicians,
academic experts, educators, representatives from NPOs and business [85]. Furthermore, one of the
goals for the second half of the Decade includes the following:
“Fostering Closer Alliances, The government will promote ESD in primary and secondary schools
and introduce it into teacher training courses and training programs for teachers when they renew
teaching licenses. It will also take steps to promote joint community-school ESD initiatives,
including school and community support headquarters and stakeholder conferences.” “At the
community level, the government will support partnerships among and initiatives by individuals
and organizations in the community, such as forums to promote ESD. It will also bolster ESD
programs as well as the ESD promotion mechanism in public halls, civic centers, children’s
centers, libraries, museums, and other social education facilities. Steps will be taken to train and
deploy coordinators to promote ESD in the community” [85] (pp. 19–20).
In relation to the above, the education-business ESD collaborative partnership can be streamlined
and brought to the mainstream by strengthening it at the national (policy) level. The PIS, although
government-mandated, is flexible and the choice of activities including company visits and internships
mainly depend on the school or local boards of education. Here, the ESD-related agencies at the
national level (like ESD-J, a consortium of NGOs in Japan and the United Nations University, the
originator of the RCE concept which also serves as the secretariat of RCEs worldwide) and those
organizations at the local level can “lobby” the relevant authorities for priority and more time to be
given to the ESD-related activities in the PIS. A report by Ofei-Manu and Skerratt [69] showed that
only 41% of students responded in the affirmative when asked whether PIS discussed
sustainability/environmental issues adequately. This business-school partnership should also be
considered in the government’s public-private partnership (PPP) programs.
6. Conclusions
Companies and schools, while underpinned by different philosophies, are inherently linked by the
human factor. In other words, peoples’ attitudes towards capacity building through continuous learning
and application of the acquired knowledge backed by appropriate values will eventually determine the
sustainability of a company, a school, and ultimately society.
This study discussed some of the sustainability challenges facing the business and education sectors
and tried to explore ways that business can actively contribute to ESD implementation at the local
level with the focus on youth. One way is improving the local partnership, which business already
enjoys with the education sector but is currently ineffective, by enhancing ESD-based learning through
collaboration with schools. Business can make use of the government-mandated PIS curriculum by
partnering with schools to offer training/teaching and provide logistics to help develop the ESD
capacity of the students. It will be the right thing to do to since it will help ensure businesses’ own
survival by building ESD capacity of the youth who will potentially run these companies in the future.
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In doing so, business will honor one of its CSR obligations and at the same time boost its public
image. The partnership will also make a positive impact on the students’ attitude, behavior and
performance. The business-school partnership could be advanced further into a business-school
(community)-university partnership within RCEGS to provide a more comprehensive linkage and
context towards the training and education of the youth for the future. Furthermore, the impact of the
business-school partnership can be a significant contributor to capacity building of Japanese youth if the
process is repeated round the country or at least within all the six RCEs that Japan currently boasts.
The study also examined how business can be part of the larger RCEGS multi-stakeholder ESDBSL
partnerships through public participation and discourse to help harness and enhance the adaptive
capacity of the other stakeholders (and themselves) in RCEGS. There is little collaboration between
RCEGS and business so far, and corporate support for RCEs, particularly funding, has generally been
weak. This learning collaboration, if successful, is capable of being self-sustaining as the firms can
provide the necessary funds, logistics and to some extent expertise. Given the current poor funding and
hence the relatively weak financial standing of RCEs in general, this development will be good.
Considering its role as a major implementer of ESD at the grassroots that is locally and culturally
relevant, the RCE is becoming increasingly important for the success of ESD implementation, and
hence the sustainability concept globally. The realization of this important role will, however, be
dependent on funding, adequate and capable full-time ESD personnel and effective collaboration and
networking among the RCEs across scales. It is hoped that through the process of ESDBSL, citizens
will acquire the competencies they need in order to secure their roles as positive, productive members
of society, thus fulfilling the main objective of ESD. In the end, the community is empowered as it
strives to transition into a sustainable society.
Acknowledgments
We wish to express our sincere gratitude to Robert J. Didham of the Institute of Global
Environmental Strategies (IGES), Japan for his valuable comments and suggestions.
Conflict of Interest
The authors declare no conflict of interest.
References
1.

2.
3.

Ofei-Manu, P.; Shimano, S. Sustainable organizations: Evaluating the environmental
sustainability of schools and companies in a Regional Centre of Expertise. Int. J. Environ. Cult.
Econ. Soc. Sustain. 2012, 7, in press.
McKeown, R. Education for Sustainable Development Toolkit; Waste Management Research and
Education Institution: Knoxville, TN, USA, 2002.
Baumgartner, R. Business Simulation for Education and Training on Sustainability Management.
In ISDRS Newsletter; ISDR Society: New York, NY, USA, 2011; Issue 1, pp. 19–21. Available
online:
http://isdrc17.ei.columbia.edu/sitefiles/file/isdrs%20Newsletter%201%202011%20.pdf
(accessed on 12 October 2011).

Sustainability 2012, 4
4.

5.

6.
7.
8.
9.
10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.

1640

Sanusi, Z.A. The Role of the Regional Centre of Expertise in Human Resource Development for a
Sustainable Society: “University of RCE”; RCE: Penang, Malaysia, 2010. Available online:
http://www.unescobkk.org/fileadmin/user_upload/apeid/Conference/14th_Conference/docs/paper
s/Zainal_Sanusi_RCE_Penang_01.pdf (accessed on 12 January 2011).
Richmond, M. ‘Envisioning, coordinating and implementing the UN Decade of Education for
Sustainable Development’ in UNESCO. In Tomorrow Today; Tudor Rose; Leicester, UK 2010;
pp. 19–22.
Thomas, I. Critical thinking, transformative learning, sustainability education and problem-based
learning in universities. J. Transf. Educ. 2009, 7, 245–264.
Tilbury, D. Are we learning to change? Mapping global progress in ESD in the lead up to “Rio
Plus 20”. Glob. Environ. Res. 2010, 15, 101–107.
Brady, J. Environmental Management in Organizations: The IEMA Handbook; Earthscan:
London, UK, 2005.
Hansmann, R. Sustainability learning: An introduction to the concept and its motivational
aspects. Sustainability 2010, 2, 2873–2897.
WCED (World Commission of Environment and Development). Our Common Future; Oxford
University Press: London, UK, 1987.
Lozano, R. Towards better embedding sustainability into companies’ systems: An analysis of
voluntary corporate initiatives. J. Clean. Prod. 2012, 25, 14–26.
Lozano, R. Envisioning sustainability three-dimensionally. J. Clean. Prod. 2008, 16, 1838–1846.
Holden, M. The rhetoric of sustainability: Perversity, futility, jeopardy? Sustainability 2010, 2,
645–659.
Czech, B.; Cleveland, J.C.; Victor, P. Steady state economy [3 Chapters]. In Encyclopedia of
Earth; Cleveland, C.J., Ed.; Trunity, Inc.: Newburyport, MA, USA, 2009. Available online:
http://www.eoearth.org/article/Steady_state_economy (accessed on 8 January 2011).
Nath, B. Japan education for sustainable development: The Johannesburg summit and beyond.
Environ. Dev. Sustain. 2003, 5, 231–254.
Cato, M.S.; Myers, J. Education as re-embedding: Stroud communiversity, walking the land and
the enduring spell of the sensuous. Sustainability 2011, 3, 51–68.
Henry, A.D. The challenge of learning for sustainability: A prolegomenon to theory. Hum. Ecol.
Rev. 2009, 16, 131–138.
Landorf, H.; Doscher, S.; Rocco, T. Education for sustainable human development: Towards a
definition. Theory. Res. Educ. 2008, 6, 221–236.
Institute for Global Environmental Strategies (IGES). Sustainable Asia 2005 and Beyond: In the
Pursuit of Innovative Policies; IGES White Paper: Hayama, Japan, 2005.
Hopkins, C.; McKeown, R.; van Ginkel, H. Challenges and roles for higher education in
promoting sustainable development. In Mobilizing for Education for Sustainable Development:
Towards a Global Learning Space Based on Regional Centres of Expertise; Fadeeva, Z.;
Mochizuki, Y.; Eds.; UNU/IAS: Yokohama, Japan, 2005; pp. 13–21. Available online:
http://www.ias.unu.edu (accessed on 8 March 2009).
Lenglet, F.; Fadeeva, Z.; Mochizuki, Y. ESD promises and challenges: Increasing its relevance.
Global Environ. Res. 2010, 15, 95–99.

Sustainability 2012, 4

1641

22. Ofei-Manu, P.; Skerratt, G. Does the present concern and knowledge of environmental
sustainability among business workers (in Greater Sendai Area RCE, Japan) reflect its occurrence
in company publications? Environmentalist 2009, 88, 12–16.
23. Ofei-Manu, P. Gender and environment in the Japanese workplace. J. Innov. Sustain. Dev. 2009,
4, 150–164.
24. Netherwood, A. Environmental management systems. In Corporate Environmental Management:
Systems and Strategies; Welford, R., Ed.; Earthscan: London, UK, 1998; pp. 37–60.
25. De Haan, G.; Bormann, I.; Leicht, A. The midway point of the UN Decade for Education for
Sustainable Development: Current research and practice. Int. Rev. Educ. 2010, 56, 199–206.
26. Henderson, K.; Tilbury, D. Whole-School Approaches to Sustainability: An International Review
of Whole-School Sustainability Programs; Report for The Department of the Environment and
Heritage, Australian Government; Australian Research Institute in Education for Sustainability
(ARIES): North Ryde, Australia, 2004. Available online: http://www.aries.mq.edu.au/
projects/whole school/files/international_review.pdf (accessed on 5 July 2012).
27. Bourn, D. Education for sustainable development in the UK: Making the connections between the
environment and development agendas. Theory Res. Educ. 2008, 6, 193–206.
28. Scott, W.A.H. Judging the effectiveness of a sustainable school: A brief exploration of issues.
J. Educ. Sustain. Dev. 2009, 3, 33–39.
29. Wals, A. Learning our way to sustainability. J. Educ. Sustain. Dev. 2011, 5, 177–186.
30. Ofei-Manu, P.; Shimano, S. Ramsar wetlands-rice paddies and the local citizens of Osaki-Tajiri
area as a social-ecological system in the context of ESD and wetland CEPA. Global Environ.
Res. 2010, 15, 95–106.
31. Gross, D.; Nakayama, S. Drivers and barriers to implementing ESD with focus on UNESCO’s
action and strategy goals for the second half of the Decade. Global Environ. Res. 2010, 15,
125–136.
32. Filho, W.L. An overview of ESD in European countries: What is the role of national
governments? Global Environ. Res. 2010, 15, 119–124.
33. Slaus, I.; Jacobs, G. Human capital and sustainability. Sustainability 2011, 3, 97–154.
34. Ekins, P. Environmental sustainability: From environmental valuation to the sustainability gap.
Prog. Phy. Geo. 2011, 35, 629–651.
35. Pacheco, P.; Motloch, J.; Vann, J. Second chance game: Local (university and community)
partnerships for global awareness and responsibility. J. Clean. Prod. 2006, 14, 848–854.
36. Kilpatrick, S.; Jones, S.; Mulford, B. Maturing School-Community Partnerships: Developing
Learning Communities in Rural Australia; CRLRA Discussion Paper; University of Tasmania:
Newnham, Australia, 2002.
37. Gazley, B. Linking collaborative capacity to performance measurement in performance
government—Nonprofit partnerships. Nonprofit Volunt. Sect. Q. 2010, 39, 653–673.
38. Ngar-yin Mah, D.; Hills, P. Collaborative governance for sustainable development: Wind
resource assessment in Xinjiang and Guangdong Provinces, China. Sustain. Dev. 2012, 20, 85–97.
39. Sharma, A.; Kearins, K. Interorganizational collaboration for regional sustainability: What happens
when organizational representatives come together? J. Appl. Behav. Sci. 2011, 47, 168–203.

Sustainability 2012, 4

1642

40. Lukman, R.; Krajnc, D.; Glavic, P. Fostering collaboration between universities regarding regional
sustainability initiatives—The University of Maribor. J. Clean. Prod. 2009, 17, 1143–1153.
41. Senge, P.; Smith, B.; Kruschwitz, N.; Laur, J.; Schley, S. The Necessary Revolution: Working
Together to Create A Sustainable World; Broadway Books: New York, NY, USA, 2008.
42. Pinkse, J.; Kolk, A. Addressing the climate change-sustainable development nexus: The role of
multistakeholder partnerships. Bus. Soc. 2012, 51, 176–210.
43. Scales, P.C.; Foster, K.C.; Mannes, M.; Horst, M.A.; Pinto, K.C.; Rutherford, A. School-business
partnerships, developmental assets, and positive outcomes among urban high school students: A
mixed-methods study. Urban Educ. 2005, 40, 144–187.
44. Lozano, R. Developing collaborative and sustainable organizations. J. Clean. Prod. 2008, 16,
499–509.
45. Armitage, D.; Marschke, M.; Plummer, R. Adaptive co-management and the paradox of learning.
Global Environ. Change 2008, 18, 86–98.
46. Garmendia, E.; Stagl, S. Public participation for sustainability and social learning: Concepts and
lessons from three case studies in Europe. Ecol. Econ. 2010, 69, 1712–1722.
47. Senge, P.M. The Fifth Discipline: The Art of Practice and Learning Organization; Doubleday
Business: New York, NY, USA, 2006.
48. Senge, P.; Scharmer, C.O.; Jaworski, J.; Flowers, B.S. Presence: Human Purposes and the Field
of the Future; Crown Business: New York, NY, USA, 2004.
49. Kilpatrick, S.; Bell, R.; Falk, I. The role of group learning in building social capital. J. Vocat.
Educ. Train. 1999, 51, 129–144.
50. Lee, K.N. Compass and Gyroscope: Integrating Science and Politics for the Environment; Island:
Washington, DC, USA, 1993.
51. Atkinson-Palombo, C.; Gebremichael, M. Creating a learning organization to promote sustainable
water resource management in Ethiopia. J. Sustain. Educ. 2012, 3. Available online:
http://www.jsedimensions.org/wordpress/wp-content/uploads/2012/03/Atkinson-PalomboGebrem
ichaelJSE20121.pdf (accessed on 16 July 2012).
52. Scott, W.A.H.; Gough, S.R. Sustainability, learning and capability: Exploring questions of
balance. Sustainability 2010, 2, 3735–37463.
53. Tàbara, J.D.; Pahl-Wostl, C. Sustainability learning in natural resource use and management.
Ecol. Soc. 2007, 12, Article 3.
54. Pahl-Wostl, C.; Mostert, E.; Tàbara, D. The growing importance of social learning in water
resources management and sustainability science. Ecol. Soc. 2008, 13, Article 24.
55. Reed, M.S.; Evely, A.C.; Cundill, G.; Fazey, I.; Glass, J.; Laing, A.; Newig, J.; Parrish, B.;
Prell, C.; Raymond, C.; Stringer, L.C. What is social learning? Ecol. Soc. 2010, 15, Article 1.
56. Foster, J. The Sustainability Mirage-Illusion and Reality in the Coming War on Climate Change;
Earthscan: London, UK, 2008.
57. Pahl-Wostl, C. The importance of social learning in restoring the multi-functionality of rivers and
floodplains. Ecol. Soc. 2006, 11, Article 10.
58. Pahl-Wostl, C.; Craps, M.; Dewulf, A.; Mostert, E.; Tabara, D.; Taillieu, T. Social learning and
water resources management. Ecol. Soc. 2007, 12, Article 5.

Sustainability 2012, 4

1643

59. Folke, C.; Colding, J.; Berkes, F. Synthesis: Building resilience and adaptive capacity in
social-ecological systems. In Navigating Social-Ecological Systems: Building Resilience for
Complexity and Change; Berkes, F., Colding, J., Folke, C., Eds.; Cambridge University Press:
Cambridge, UK, 2003; pp. 352–387.
60. Milbrath, L.W. Envisioning a Sustainable Society: Learning Our Way Out; State University of
New York Press: Albany, NY, USA, 1989.
61. Yoshizumi, M.; Miyaguchi, T. Realizing education for sustainable development in Japan: The
case study of Nishinomiya City. Curr. Issues Comp. Educ. 2005, 7, 104–113.
62. Oikawa, Y. Developing and implementing an inquiry based global environmental education
program of Omose elementary school through collaboration with community, specialist
organization and American school. In Proceedings of UNESCO/JAPAN Asia Pacific
Environmental Education Research Seminar, 2004. Available online: http://www.eec.miyakyou.ac.jp/APEID2004/pdf/Oikawa.pdf (accessed on 16 July 2012).
63. Hirayama, K. Corporate environmental education in Japan: Current situation and problems.
Int. Rev. Environ. Strateg. 2003, 4, 55–93.
64. Lotz-Sisitka, H.; O’Donoghue, R.; Wilmot, D. The Makana Regional Centre of expertise:
Experiments in social learning. J. Educ. Sustain. Dev. 2010, 4, 1, 73–92.
65. White, P.; Petry, R. Building regional capacity for sustainable development through an ESD
project inventory in RCE Saskatchewan, Canada. J. Educ. Sustain. Dev. 2011, 5, 89–100.
66. Mochizuki, Y.; Fadeeva, Z. Regional Centres of Expertise on sustainable development (RCEs):
And overview. Int. J. Sustain. High. Educ. 2008, 9, 369–384.
67. Fadeeva, Z.; van Ginkel, H.; Suzuki, K. Regional Centers of Expertise on Education for
sustainable development: Concepts and issues. In Mobilizing for Education for Sustainable
Development: Towards a Global Learning Space Based on Regional Centres of Expertise;
Fadeeva, Z., Mochizuki, Y., Eds.; UNU/IAS: Yokohama, Japan, 2005; pp. 22–28.
68. UNU-IAS (United Nations University-Institute of Advanced Studies). Five Years of Regional
Centres of Expertise on ESD; UNU-IAS: Yokohama, Japan, 2010.
69. Ofei-Manu, P.; Skerratt, G. The current level of concern and knowledge of environmental
sustainability (ES) is a reflection of its marginalization from the core school curriculum and by
the media in Japan. Int. J. Environ. Cult. Econ. Soc. Sustain. 2009, 5, 15–34.
70. Miyake, H. Public participation in environmental education: Prospects of Asian countries through
Japanese experience. In Proceedings of Kitakyushu Initiative Seminar on Public Participation,
Kitakyushu, Japan, 2004. Available online: http://kitakyushu.iges.or.jp/docs/mtgs/seminars/
theme/pp/Presentations/4_Modes/UKitakyushu.pdf (accessed on 16 July 2012).
71. Mochizuki, Y. Articulating a Global Vision in Local Terms: A Case Study of a Regional Centre
of Expertise on Education for Sustainable Development (RCE) in the Greater Sendai Area of
Japan; UNU-IAS: Yokohama, Japan, 2006. Available online: http://www.ias.unu.edu/binaries2/
IASWorkingPaper139.pdf (accessed on 22 October 2010).
72. Ledwith, M.; Springett, J. Participatory Practice: Community-Based Action for Transformative
Change; The Policy Press: Portland, OR, USA, 2010.
73. Stuart, M; Wallis, E. Partnership approaches to learning: A seven-country study. Eur. J. Indus.
Rel. 2007, 13, 301–321.

Sustainability 2012, 4

1644

74. Halog, A.; Manik, Y. Advancing integrated systems modeling framework for life cycle
sustainability assessment. Sustainability 2011, 3, 469–499.
75. Keen, M.; Brown, V.A.; Dyball, R. Social Learning in Environmental Management: Towards a
Sustainable Future; Earthscan: Sterling, VA, USA, 2005.
76. Tippert, J.; Searle, B.; Pahl-Wostl, C.; Rees., Y. Social learning in public participation in river
basin management. Environ. Sci. Pol. 2005, 8, 287–299.
77. Mostert, E.; Pahl-Wostl, C.; Rees, Y.; Searle, B.; Tábara, D.; Tippet. J. Social learning in
European river basin management; barriers and fostering mechanisms from 10 river basins.
Ecol. Soc. 2007, 12, Article 19.
78. Frasera, E.D.G.; Dougilla, A.J.; Mabeeb, W.E.; Reeda, M.A.; Patrick, M. Bottom up and top
down: Analysis of participatory processes for sustainability indicator identification as a pathway
to community empowerment and sustainable environmental management. J. Environ. Manag.
2006, 78, 114–127.
79. Eisler, R. The Power of Partnership: Seven Relationships that Will Change Your Life; New World
Library: Novato, CA, USA, 2002.
80. Fadeeva, Z. Promise of sustainability collaboration—Potential fulfilled? J. Clean. Prod. 2004, 13,
165–174.
81. Hattie, J. Visible Learning: A Synthesis of Over 800 Meta-Analyses Relating to Achievement;
Routledge: London, UK, 2009.
82. Koganezawa, T. Education for Sustainable Development (ESD) at Teachers Universities;
UNESCO: Bangkok, Thailand, 2010. Available online: http://www.unescobkk.org/fileadmin/
user_upload/apeid/Conference/14th_Conference/docs/papers/940-230-1-DR_01.pdf (accessed on
29 May 2011)
83. Fadeeva, Z.; Mochizuki, Y. Regional Centres of Expertise: Innovative networking for education
for sustainable development. J. Educ. Sustain. Dev. 2007, 1, 229–237.
84. Folke, C.; Hahn, T.; Olsson, P.; Norberg, J. Adaptive governance of social-ecological systems.
Annu. Rev. Environ. Resour. 2005, 30, 441–473.
85. Establishing Enriched Learning through Participation and Partnership Among Diverse Actors;
UNDESD Japan Report; Government of Japan: Tokyo, Japan, 2009. Available online:
http://www.env.go.jp/en/policy/edu/undesd/report.pdf (accessed on 12 January 2012).
© 2012 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/).

