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Abstract: This theoretical paper clarifies the concept of sustainability learning and
specifically analyzes motivational aspects. Mastering the challenges of sustainability
requires individual learning as well as learning processes on different levels of human
systems ranging from groups and organizations to human societies, and mankind as a
whole. Learning processes of individuals play a fundamental role, since individuals
constitute and shape the larger social aggregates. Learning processes on the level of social
aggregates are important since social systems embed and influence individuals. Therefore,
sustainability learning needs to be understood as a multi-level concept, comprising
individual learning as well as learning processes of human systems. Transdisciplinarity and
mutual learning between science and society are considered fundamental approaches
of sustainability learning, and hence increase the capacity of mankind to manage
human-environment systems in sustainable ways. Based on systemic considerations, the
two-fold role, in which motivations act as determinants and targeted outcomes of
sustainability learning processes, is explained together with the outstanding role that
cooperation, hence cooperative motivation, plays for sustainable development. Finally, the
multifaceted, controversial discourses on what sustainability ultimately means (for the
scientific community, for a given cultural or political entity, organization, or individual
person) are considered.
Keywords: sustainability learning; motivation; affective; cognitive; learning goals; social
learning; sustainability
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1. Education and Learning as Requirements for Sustainable Development
Based on serious concerns about the deterioration of the environment and natural resources, the
World Commission on Environment and Development (WCED) [1] demanded that goals of economic
and social development must be defined in terms of sustainability. The UN [2] thus adopted
sustainable development, which aims ―to meet the needs and aspirations of the present without
compromising the ability to meet those of the future‖ ([1], Chapter 1, 49) as a guiding principle.
Various objectives such as preserving peace, remedying problems of poverty, addressing the problems
of population growth, managing environmental risk, integrating environmental, social, and economic
concerns in policy formation and decision-making, and an equitable sharing of the environmental costs
and benefits of economic development between and within countries and generations were
acknowledged as important normative aspects of sustainability.
Since the Brundtland report of WCED was published in 1987, the need for sustainable development
has been increasingly acknowledged as expressed in the declarations of Rio [3] and Johannesburg [4].
The political momentum towards sustainable development has been accompanied in the scientific
realm by the rapid growth of the new inter- and transdisciplinary field of sustainability sciences [5].
New science education programs, research institutions, and scientific journals centered on the concept
of sustainability have emerged. University curricula focused on sustainability, as well as programs that
integrate sustainability into existing scientific, engineering, industrial design, economics, social
science, and other curricula have been developed [6-9].
However, even though the importance of sustainability has been widely recognized, the current
intensity, scope, and characteristics of human activity are substantially unsustainable [10]. From the
environmental perspective, desertification, forest degradation, loss of biodiversity, and global warming
are examples of problems that have been aggravated during the last several decades [11,12]. Social and
economic goals of sustainable development such as providing sufficient food and water to all people,
and remedying poverty, have been unsatisfactorily realized, even though technological progress
substantially enhanced economic productivity and thus, allowed for considerable economic growth,
increased food production, and an increasing accumulation of economic capital in advantaged
countries, companies, and by individuals. At present, negative interactions between environmental and
socio-economic processes are negatively influencing the situation of many humans. Predictably, the
harmful impact of such negative interactions will substantially deteriorate the circumstances of many
humans in the future [13,14].
Effective strategies for promoting sustainability at the global and local level are needed, and there is
broad consensus that education must be the driving force. According to Agenda 21, ―Education […]
should be recognized as a process by which human beings and societies can reach their fullest potential.
Education is critical for promoting sustainable development and improving the capacity of the people
to address environment and development issues‖ ([15], Chapter 36).
A UNESCO report [16] on lessons learned about the contribution of education to sustainable
development during the period from 1992 to 2002—i.e., from Rio to Johannesburg—claims that
education ―is the most effective means that society possesses for confronting the challenges of the
future‖ and ―while education is not the whole answer to every problem, in its broadest sense, education
must be a vital part of all efforts to imagine and create new relations among people and to foster
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greater respect for the needs of the environment‖ (p. 7). The report criticizes educational approaches,
which focus on the development of scientific and technical skills in an isolated way, and ignore
matters of moral sensitivity and values, since ―the movement towards sustainable development
depends more on the development of our moral sensitivities than on the growth of our scientific
understanding—important as that is‖ (p. 11). This critique seems consistent with Nazaretyan [17], who
formulated a principle of techno-humanitarian balance arguing that the more technologically
developed war and production technologies become, the more refined behavior regulation means are
required for self-preservation of the society.
Technological strategies for promoting sustainable development are important. Substituting old
technologies with new, environmentally friendly ones, or increasing the eco-efficiency of companies
through taking life-cycle assessments into account in management decisions, are two examples of
approaches that can reduce negative environmental impacts of production processes. However,
technological approaches do not seem capable of achieving sustainable development when considered
in isolation. Eco-efficiency is neither a sufficient. nor a necessary precondition, for sustainability [18].
For a wide range of environmental problems‘ strategies, aiming at sufficiency and self-limitation might
be more promising than technological progress and efficiency strategies [19]. Individual and societal
learning is needed in this context, since such strategies require changes in people‘s lifestyle, and
depend on a social climate, in which a modest, simple lifestyle is more acceptable than an affluent,
consumption-oriented one [20].
UNESCO reminds us that ―education not only provides scientific and technical skills, it also
provides the motivation, justification, and social support for pursuing and applying them. For this
reason, society must be deeply concerned that much of current education falls far short of what is
required‖ ([16], pp. 8-9). If sustainability is to be achieved, sustainability learners do not only need to
analyze and find out what is sustainable, they also require the motivation to adopt sustainable courses
of action. Motivations for pro-sustainability behaviors are therefore a central learning outcome of
sustainability learning.
From a psychological perspective, the differentiation between educational objectives in terms of
motivation and justification for sustainable action on the one hand, and scientific and technological
knowledge on the other, closely corresponds to Bloom‘s [21] taxonomy of educational objectives
which distinguishes (next to psychomotor learning) between a cognitive and an affective domain of
learning goals [22-24].
The cognitive domain of the taxonomy refers to the enhancement of intellectual capabilities and
knowledge, and hence includes the development of scientific and technological skills. The cognitive
learning domain largely determines the paths of action individuals are intellectually capable of taking,
and how far individuals can foresee the consequences of these actions.
The affective domain refers to attitudes and the organization of a person‘s value system. Imparting
pro-sustainability values needs to be understood as the basis of pro-sustainability motivations and
justifications, which influence behavioral decision-making within the frame of cognitively and
technologically possible paths of action.
Enhancing learner‘s environmental literacy is acknowledged as a fundamental goal of sustainability
communication and education [25-27]. Environmental literacy entails cognitive, social, value related,
and behavioral aspects. It refers to an ―individual‘s knowledge about, and attitudes toward, the
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environment and environmental issues; skills and motivation, to work toward the resolution of
environmental problems and active involvement in working towards the maintenance of dynamic
equilibrium between quality of life and quality of environment‖ ([25], p. 232).
Thus, environmental literacy comprises a systemic understanding of the complex interactions
between human activity and the natural environment, and awareness and knowledge of current
environmental issues and problems, as well as social skills for tackling such problems, and values and
motivations that bring about environmentally responsible behavior [26].
The field of sustainability communication and education is growing and a diversification of settings,
topics, and formats has been taking place [28,29]. It addresses behaviors in domains directly related to
environmental problems (e.g., mobility, energy and food consumption or waste disposal and recycling),
as well as in a broad range of other societal relevant issues such as health care, respecting human rights,
cultural tolerance, social justice, and prevention of crime. The broader concept of sustainability
literacy [30-32], which covers a wide range of skills and attributes, therefore appears suitable to
supplement the concept of environmental literacy in domains where aspects such as democracy, human
rights, social justice, cultural diversity, individuality, and human health and well-being, are more
salient than environmental problems.
Similar to environmental literacy, the goal of promoting sustainability literacy requires that
sustainability oriented education and learning aims at cognitive as well as affective outcomes.
Cognitive educational objectives include conveying a systemic understanding of the environment and
environmental problems, including the role human activity plays in causing and ameliorating such
problems [33]. This comprises an understanding of the structural social dilemmas and dynamics,
which are often a crucial component of environmental problems [34,35]. Affective objectives include
positive emotional bounds to nature and other human beings and pro-sustainability values, attitudes,
and motivations [36,37].
2. Sustainability Learning: A Transdisciplinary and Multi-Level Concept
Acknowledging that education is an indispensable element for achieving sustainable development, the
UN declared the period from 2005 to 2014 as a Decade of Education for Sustainable Development, aiming
to provide an ―opportunity for progressing towards implementing universal quality education that fosters
the knowledge, skills, perspectives, and values that lead to a more sustainable future‖ ([38], p. 2).
Education for sustainable development includes formal, non-formal and informal learning, and
currently there is a shift of emphasis from education to learning in education for sustainability [16,38].
Still, sustainability learning represents a much broader concept than sustainability education or
education for sustainable development: Firstly, because learning processes aiming at sustainability are
not confined to educational contexts; neither to formal nor to informal ones. Secondly, because
mastering the challenges of sustainability depends on learning processes of individuals, as well as on
learning processes of human systems at the level of groups, organizations, nations, supranational
systems, and mankind as a whole [39-45].
People produce and constitute social systems and, at the same time, they are shaped and influenced
by these systems [46-52]. Therefore, individual learning and uncoordinated actions of individuals are
not sufficient for re-orienting human activities on local and global scales towards the principles of
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sustainable development. Collective agency [48] involving socially coordinated and interdependent
efforts, is required for promoting sustainability oriented behavioral, social, technological, and
economic changes. Transformative organizational learning, as well as policy learning and societal
learning on local and global levels, is needed for the development of values, laws and informal
normative regulations that facilitate conditions and generate options for sustainable individual and
collective behaviors [40]. Consequently, sustainability learning is best understood as a multi-level
concept that comprises individual learning as well as group, organizational, and societal learning. Such
a multi-level definition, which furthermore strongly emphasizes the role of transdisciplinarity, was
formulated by Scholz et al. [43]:
―Transdisciplinarity can be said to evolve from special types of problems, i.e., real,
complex, socially relevant problems, which ask for the integration of the knowledge of
science and society [45,53,54]. Most of these problems are strongly related to sustainable
development [55]. It can be said that planning and learning processes for sustainable
development require transdisciplinarity as an approach [56]. This holds particularly true if
the development and implementation of policies and mutual learning processes are targeted
by the behaviour of individuals, industries, organizations, and governments. We refer to
the corresponding process as ‗sustainability learning‘‖ ([43], p. 231).
Consistent with this perspective, sustainability learning is understood here as the learning of
individuals and human systems such as groups, organizations, and human societies, which aims to
achieve and facilitate sustainable development.
Learning on the level of groups has been addressed by social, group and organizational psychology,
and involves processes of group development, role-taking, norm formation, collaborative learning,
mutual learning, consensus building, and collective decision-making [57-60]. Learning on the levels of
organizations, political entities, and society has been conceptualized by models of organizational and
policy learning [39,61-64].
Baitsch, Jutzi, Delbruck, and Hasenbein [65] provided a consistent psychological conceptualization
of individual, group, and organizational learning in terms of the development of the competencies of
human systems. They understand competencies of a system as inner structural characteristics, which
regulate and influence the system‘s visible actions. In order to resolve the problem of any group action
being mediated by actions of individual group members, they assume actions, which represent an
expression or product of group processes to be interpretable as group actions. On the level of
organizations, they assume that actions of humans, which represent and fulfill their organizational role
and function, are partly dissolved from these individuals and can be considered organizational actions.
A considerable body of scientific literature applies theories and concepts of group and
organizational learning, societal learning, and policy learning in the context of promoting
sustainability [39,41,66-72]. However, there are also many practical and scientific approaches that do
not explicitly refer to the concept of learning, but involve what is understood here as sustainability
learning. Theories of political, organizational, and cultural sciences often describe such processes as
sustainability oriented innovation, management, development, transformation or change [17,44,73-78].
The orientation towards sustainability distinguishes sustainability learning from other individual,
organizational, and societal learning and transformation processes. The multifaceted scientific
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literature, which explicitly uses the term ―sustainability learning,‖ invariably shows this
orientation [69,70,79-82]. For example, Tàbara and Pahl-Wostl [71] distinguish sustainability learning
from social learning ―as not all of the outcomes of social learning processes necessarily improve what
we consider as essential for the long-term sustainability of social-ecological systems, namely, the
co-adaptive systemic capacity of agents to anticipate and deal with the unintended, undesired, and
irreversible negative effects of development‖ (p. 1). They conclude that the main difference between
sustainability learning and social learning ―is the content of what is learned and the criteria used to
assess such content; these are necessarily related to increasing the capacity of agents to manage, in an
integrative and organic way, the total social-ecological system of which they form a part‖ (p. 1).
Sustainability learning in this sense can take many forms, and it can take place in different sectors
and domains of society. Transdisciplinarity can be understood as a fundamental approach for involving
science in sustainability learning. Transdisciplinary research transcends the boundaries of science in
the sense that it involves equitable cooperation among different agents of society and academia with
the aim to meet complex challenges of society [43,83]. In line with Agenda 21, calling for
participation of all stakeholders and relevant experts in environmentally relevant problem-solving and
decision-making processes, this view of transdisciplinarity acknowledges that scientific approaches
need to cross the boundaries of science in order to serve sustainable development. According to
Scholz [84], ―transdisciplinarity aspires to make the change from research for society to research with
society‖ (p. 13). Transdisciplinary research starts from relevant real-world problems and tackles them
in processes of mutual learning between science and society, and with an orientation towards
sustainability. ―Through mutual learning, the knowledge of all participants is enhanced, including local
knowledge, scientific knowledge, and the knowledge of concerned industries, businesses, and
non-governmental organizations (NGO‘s). The sum of this knowledge will be greater than the
knowledge of any single partner. In the process, the bias of each perspective will also be minimized‖
([45], p. 7). Joint problem-solving, in which scientists from different disciplines collaborate with
practitioners to solve real-world problems, goes beyond interdisciplinarity. It means opening the
boundaries of science for non-scientists to mobilize previously unused potentials for tackling important
societal problems and to facilitate innovative solutions. Such an understanding of transdisciplinarity is
different from the perspective of Mittelstrass [85], who regards ideal interdisciplinary research, where
scientists define and tackle problems independent of disciplinary scientific constraints, as
transdisciplinary. Consistent with the aim of education for sustainable development to ―equip all
people, women and men, to be fully participating members of their own communities and also citizens
of the world‖ ([38], p. 2), the mutual learning approach towards transdisciplinarity recognizes that
non-academician lay people, who are confronted with and affected by environmental problems and
decision-making are themselves experts (e.g., regarding their own life-world and culture).
Transdisciplinarity requires open discovery and inquiry processes that involve discussion, negotiation
and consensus building, and it needs to be based on an equitable partnership between people having
different academic and non-academic backgrounds [54,84,86].
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3. Motivations as Determinants and Outcomes of Sustainability Learning
From a system theory perspective, it is crucial to consider how outputs of processes influence the
course of future processes. This relationship can range from reciprocal inhibitions through negative
feedback to positive couplings, where outputs of a process strengthen the process, leading to increased
outputs that further strengthen the process, and so on. Such positive feedback can be connected to
vicious cycles destabilizing a system, but it can also serve as a momentum that allows for the
encompassing transformation of a system to a new form of systemic organization, where re-occuring
processes and the relationships between the elements of the system acquire new properties. It seems
crucial to identify such positive couplings in the context of sustainability learning, since considerable
momentum is required to achieve an encompassing reorientation of society towards principles of
sustainability. Sustainability oriented motivation could play the role of an active mediator of such
a momentum.
As is true for most psychological constructs, many definitions of the term motivation exist.
However, it is commonly acknowledged that motivation can be understood as an internal state that
arouses, directs, and sustains human behavior [87,88]. This also holds true for problem-solving and
learning activities, and motivation therefore plays a fundamental role for learning as a prerequisite for
the initiation and persistence of learning activities [89,90]. Motivation for sustainability learning is
required for engaging in learning processes, and therefore, for achieving learning goals of both the
cognitive and affective domain of Bloom‘s [21] taxonomy. Furthermore, it is important to consider
that promoting the motivation to act in sustainable ways represents itself an affective learning goal of
sustainability learning. Motivation hence plays a crucial role in sustainability learning as an antecedent
and moderating variable influencing the learning process, and, at the same time, needs to be
understood as an educational objective of sustainability learning. This implies that both the motivation
to act in sustainable ways, as well as the motivation to participate in further activities of sustainability
learning, are important affective learning goals (Figure 1).
Figure 1. Affective and cognitive learning outcomes serving as input variables for
subsequent sustainability learning processes.
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4. Motivation, Values and Human Needs
Sustainable development was defined by WCED [1] with reference to human needs, and therefore
approaches linking motivation to needs are interesting in the present context.
Maslow [91] understands motivation as a process whereby individuals respond to needs by doing
something about them. He assumes that humans are continuously motivated by needs. If a certain need
is satisfied, the individual becomes motivated to satisfy other needs. His theory comprises a
hierarchical model of needs which distinguishes between (i) physiological needs (e.g., food and water
supply); (ii) needs for safety; (iii) social needs (e.g., for love and belongingness); (iv) esteem needs
(e.g., for self-esteem and reputation); and (v) the need for self-actualization. In addition to these
hierarchically ordered needs, he postulates needs for knowing and understanding, which are linked to
curiosity and learning motivation. Maslow‘s overall theory was criticized for the presumption that
needs of the lower levels of the supposed hierarchy must be satisfied before people become motivated
to satisfy their higher order needs, and for the hereto connected differentiation between self-actualizing
and non-self actualizing persons [92]. However, Maslow‘s classification of needs has been widely
acknowledged, and has proven helpful for developing indicators of social well-being that cover
important aspects of social sustainability [24,93,94].
The Need-Press Model by Murray [95] distinguishes primary needs, which have a direct biological
basis (e.g., need for food, water, harm-avoidance) from secondary needs, which come from the
biological ones (e.g., need for achievement, affiliation, autonomy, power, acquisition and exchange of
information). According to the model, motivation depends on subjective factors, such as an
individual‘s chronic need level, and the current level of satisfaction of different needs, as well as on
characteristics of the social and physical environment, which refer to these needs (so-called
environmental press, e.g., options for obtaining food and water; or options for meeting and getting to
know other people), and the resulting motivation process drives and directs behavior [96,97].
In the Expectancy Theory of Motivation by Vroom [98], motivations are understood as a process
governing choices among alternative forms of action. In Vroom‘s theory, an individual‘s motivation is
assumed to depend on the (1) valence or affective orientation towards possible outcomes, (2) the
expectancy or momentary belief concerning the likelihood that a particular act will have particular
outcomes, and (3) the instrumentality of these initial outcomes for attaining second order outcomes
that are ultimately desired. According to Prospect Theory by Kahneman and Tversky [99], the
perceived probabilities of the possible consequences of an alternative decision influence choices via
subjective value functions. They could show that when choosing among decision alternatives, people
focus on the prospective gains or losses as compared to a subjective reference point considered to be
neutral, and that they value gains and losses differently in the sense that they are reacting more
sensitively to the latter [100]. The subjectively expected consequences of alternative paths of action, in
combination with the subjective valuation of these consequences, play a central role in behavioral
decision-making according to cognitive theories of motivation [87,88] and models of human behavior,
such as the Theory of Planned Behavior or the Theory of Interpersonal Behavior [101-103]. The value
system of a person thus serves as an important basis of motivation processes. However, in spite of the
social and subjective nature of each person‘s values, these are determined to a large extent by cultural
and biological factors related to rather universal human needs.
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5. Intrinsic and Extrinsic Motivations in Different Contexts of Sustainability Learning
The conceptual differentiation between intrinsic and extrinsic motivation is crucial for
understanding learning processes [104-106]: Intrinsic learning motivation can derive from curiosity
and interest in the learning activity itself. It is linked to the joy felt when analyzing, inquiring,
exercising, and solving problems. Extrinsic motivation for learning is linked to the outcomes of the
learning activity as a means to certain ends. According to Ryan and Deci‘s [106] Self Determination
Theory, autonomy, perceived competence and social relatedness, are human needs that can be regarded
as three key factors for the development of intrinsic learning motivation. These factors are strongly
influenced by the social context of learning, and social processes therefore play an important role in
facilitating intrinsic learning motivation. Furthermore, the Self Determination Theory holds that
extrinsic motivation is not necessarily non-autonomous. Instead, it can vary greatly in autonomy, with
self-regulation taking forms ranging from external, introjected, and identified regulation to fully
integrated regulation. Externally regulated motivation is the least autonomous. It means that a certain
(learning) behavior is performed to satisfy external demands, and that the ―self‖ is ultimately not
regarded as intending and causing this behavior. In regulation through identification, learners are
externally motivated by conscious personal goals (e.g., learning in order to achieve a professional
career). Finally, in integrated regulation, extrinsic motivation is assimilated to the self and is fully
congruent with a person‘s values and needs.
Sustainability learning in different contexts profits differently from intrinsic and extrinsic
motivations. For example, students pursuing a university degree in sustainability sciences might be
motivated by the desire for a successful professional or research career. Such ambitions are linked to
positive extrinsic motivations having to do with professional success (e.g., monetary rewards and
professional status). Moreover, professional activities form an important part of a person‘s identity.
Professional norms can thus become tied to graduates‘ self-concept, which enables them to regulate
extrinsic, profession-based motivations autonomously [106]. Compared to university education, career
related motivations appear less important for learners in basic sustainability education or for the
average recipients of public sustainability campaigns. In addition, those taking part in a university
sustainability program are presumably better educated and informed on the importance of sustainable
development as compared to pupils or ―average‖ recipients of environmental campaigns.
Acknowledging these considerations can help us understand why the enthusiasm of lay people
regarding the ideas of sustainability is not always high. As a consequence, it is very important to
promote the motivation of lay people for sustainability learning. Enhancing intrinsic motivations for
taking part in sustainability learning activities seems particularly important, because such motivations
might also support the development of pro-sustainability motivations for changing behavioral patterns
in everyday life. Extrinsic incentives for learning can in some cases reduce a learner‘s intrinsic
learning motivation [107]. Hence, there could be a lack of transfer into everyday life if taking part in
sustainability education when learning is purely externally motivated (e.g., by grades in school; by
incentives used in campaigns or policy measures).
Factors such as perceived competence and autonomy of the learners, social relatedness of the
learning process, holistic learning tasks, and allowing learners to participate actively, are factors that
can promote intrinsic motivation and positive attitudes towards learning [105,106]. However,
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traditional teaching methods used in school do sometimes hinder pupil‘s active participation,
autonomy, and motivation [89]. In school, learning goals are usually defined by the teachers and
school administration. Goals of public sustainability campaigns are usually also pre-defined by the
institutions offering these activities. Thus, the lack of learner‘s autonomy could even aggravate
motivation problems in sustainability education in schools and when considering recipients of
sustainability communication or environmental campaigns. Kyburz-Graber et al. [108] emphasize the
importance of developing a participatory relationship between learners and teachers in contexts of
sustainability learning. School teachers should discuss learning goals and plan sustainability oriented
instruction together with the learners. This allows the learners to co-define and influence the topics of
the instruction, and creates room for creativity and autonomous engagement of the learners. A
participatory culture, involving all groups and stakeholders in decision-making processes, is itself a
core idea of sustainability [109]. It is therefore important for sustainability learning to engage learners
in constructive planning activities and to let them take responsibility for their own activities.
Project-based learning activities have the potential to promote intrinsic learning motivations
because they involve active participation and personal experiences, and make the learners interested in
the development and outcomes of the projects. Outdoor environmental education allows the learners to
experience nature, strengthens their emotional bonds with nature, and enhances their awareness and
concern for environmental problems [110,111]. Project-based outdoor education in natural settings can
have positive effects on learning motivation and improves environmental awareness. Consequently,
environmental education frequently involves field trips and project-like activities that are connected to
direct encounters with nature [37,108,112].
Nevertheless, sustainability communication and education also occurs via the mass media, for
example, through television broadcasts [113]. Media play an important role in raising public awareness
for sustainable development. To achieve this aim, media reporting needs to present complex
sustainability problems in an accessible and interesting way that elicits experiential modes of
thinking [114]. To only provide factual scientific information in terms of numbers and abstract models
is not an effective way to promote pro-sustainability motivations and behavior changes, because such
information elicits analytic modes of thinking, and is thus not processed emotionally [115]. Simulation
and gaming is an example of a didactical approach towards sustainability education (and
communication), which often involves modern media, and promotes active participation,
problem-based learning, and personal experience [116-119]. According to Torres and Macedo [120],
using simulation and gaming methods in sustainability education can ―make the overall experience
more enjoyable and therefore increase receptivity to the ideas presented‖ (p. 119).
Approaches also exist that aim to promote active participation and personal experience of citizens in
sustainability campaigns, for example, through involving the population in personal communications,
and cultural or project-like activities (e.g., clean-up days, topic related theatre or music performances).
As far as sustainability education at the university level is concerned, Transdisciplinary Case
Studies [121,122] are an example of an instructional format involving project-based learning.
According to Scholz et al. [43]: ―transdisciplinary case studies (TCS) are a powerful tool for teaching
and research on complex environmental problems to conduct individual, organizational, and
societal sustainability learning‖ (pp. 227-228). In TCS, complex societal and ecologically
relevant sustainability problems are addressed through a transdisciplinary mutual learning
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approach [84,123,124]. Students take part in a research process, where they cooperate with university
teachers and external stakeholders, including persons from the affected population. Thus, a real-world
problem, which drives students‘ learning activities, is investigated with the aim of identifying options
for sustainable transformations, and at the same time sustainability relevant key competencies are
imparted to students. Here, university students become particularly intrinsically motivated, if they take
case or problem ownership [43,60]. Such intrinsic motivation can support the analysis and
identification of sustainable options and strategies in a transdisciplinary process. Moreover, when
sustainable options and strategies have been identified, intrinsic motivations connected to
problem-ownership can also support the implementation of sustainable options that have been identified.
6. Cooperative Motivation as a Precondition and Goal of Sustainability Learning
Single individuals are not capable of achieving the required encompassing societal transformations
towards sustainability, local, regional, and global partnerships, alliances, networks, groups, etc. need to
be formed in order to bring forward the sustainability agenda. Cooperation in coalitions and networks
results in synergies that are needed to achieve the critical mass of knowledge and power that is
necessary for proceeding effectively in projects and issues related to sustainability [73,118,125,126].
Motivations for cooperating with each other are a prerequisite for the formation of partnerships,
networks, coalitions, and organizations. Engaging in cooperative activities is connected to processes of
mutual learning, and is intended to support sustainability oriented projects and activities, and hence to
promote sustainable development. In addition, the motivation to continue to cooperate, and to
eventually even intensify the cooperation in the future, is a further important outcome of cooperative
activities, and needs to be considered. Therefore sustainability learning activities should proceed in
ways which increase cooperative motivations.
The crucial role cooperation plays in sustainable development has been investigated in depth by
research on social dilemmas [35,40,127-130]. These dilemmas involve conflicts between public
interest, in terms of (long-term) benefits of a large number of persons, and the self-interest of single
individuals. The achievement of sustainable development is often hindered by such conflicts. For
example, there can be conflicts between the aim to preserve the environment and its resources
(e.g., forest cover, fish stocks, water supplies) and the economic interests of stakeholders aiming to
exploit these resources. The dilemma in such situations is typically that each individual stakeholder is
better off when exploiting a public environmental resource as much as possible as long as the other
stakeholders restrain themselves. However, when all stakeholders follow the strategy of maximally
exploiting the environmental resource, then harvest or usage rates surmount recovery rates, and the
environmental resource becomes depleted and all stakeholders suffer greatly. It therefore appears
individually rational for each stakeholder to exploit the environment, but collectively it is rational for
the stakeholders to act modestly in such a situation.
For the analysis of decision-making in social dilemma situations, a theoretically oriented social
psychological model has been developed, which distinguishes between different motivational
orientations ranging from aggression and competition over individualism, to altruism and
cooperation [129,131,132]. A corresponding circle of motivational orientations is presented in
Figure 2. Accordingly, individualistically motivated people (or agents such as organizations or nations)
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pursue their own interests without considering the outcomes of others. Those having cooperative
motivations pursue their own interests, but consider positive outcomes of others to be important.
Altruistic motivations are understood as aiming to help others without serving their own interests,
whereas persons with a competitive social motivation are concerned with having better outcomes than
others. In principle, the latter implies a preference for negative outcomes of others, since this promotes
a positive discrepancy between own outcomes and those of others. Aggressive motivations elicit
behaviors that clearly aim to harm others.
Figure 2. Circle of the social orientation of motivations in situations involving conflicting
interests, adapted from similar circles [131-133]. x = outcome aspired for oneself
(respectively for the own group, organization, human system) ranging from positive
(individualistic self-enhancement) over indifferent/not focused (altruism, aggression) to
negative (self-destructive). y = outcome aspired for another person (respectively for
another group, organization, human system or for a certain environmental system) ranging
from positive (altruism) over indifference to negative (aggression).
y  other’s outcome/
self-transcendence

Altruistic
(humansiti
c
cooperative

self-sacrificing

self-destructive

individualistic
x  own outcome
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self-enhancement
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In social dilemma situations, cooperative motivational orientations and decisions of the involved
agents are crucial to overcome the dilemma, and hence, to preserve environmental resources for
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enduring usage [128,129]. These findings are not restricted to typical social dilemmas used in
psychological laboratory studies. Environmentally positive behaviors in diverse domains have
been conceptualized and understood as cooperative, self-transcending, pro-social, or altruistic
behavior [130,134-138]. Self-transcending, altruistic orientations have been further differentiated into
anthropocentric value orientations and humanistic altruism on the one hand, and ecocentric value
orientations and biospheric altruism on the other [139-143]. Both types of self-transcendent value
orientations tend to be positively correlated with each other as well as with pro-environmental
behaviors in various domains, and, ,as one might expect, some studies have shown ecocentrism to be a
stronger predictor of pro-environmental behaviors than anthropocentrism [130,144,145]. The circle of
Figure 2 can depict ecocentric value perspectives of an individual or human system x, if y represents an
environmental system (instead of a human system). The mutual motivational orientations between
individuals and human systems, such as groups and organizations which are (considered to be)
important in the context of a certain sustainability issue, can thus be depicted using the circumplex
model, as well as the motivational orientations that these individuals and human systems have
regarding diverse environmental systems.
The prototypical motivational orientations of aggression and competition as depicted in Figure 2 are
not oriented towards sustainable ends, insofar as they aim at negative outcomes of others, and hence,
aim at reducing the possibilities of others for meeting their needs. Notably, competitive aims (e.g., in
terms of outperforming others) do not necessarily require strategies aiming at negative outcomes of
others as depicted in Figure 2. Instead, competitive advantages can also be achieved by individualistic
strategies focusing exclusively on own outcomes, and even by rather cooperative competition
strategies that promote own outcomes somewhat more strongly than those of others. However,
aggression and negative forms of competition can obviously pose serious threats to sustainable
development. For example, competition between ethnic groups and nations regarding access to scarce
resources such as oil or water can lead to aggression and military conflicts that deteriorate
sustainable development.
As is true for socially positive motivational orientations such as altruism and cooperation,
motivational orientations of competition and aggression form part of the innate biological constitution
of humans, and show historical and cross-cultural stability [146-150]. However, cultural surroundings,
social norms, laws, and education and learning can influence human values, and orientate motivational
forces towards positive developmental ends. According to Bandura [151], innate behavioral tendencies
facilitating aggression towards other people can be overcome if cultural surroundings and social
structures facilitate this. People have the possibility to exert moral agency in line with their personal
standards if societal surroundings convey corresponding norms and prevent individuals from
disengaging from these norms. In such surroundings, self-regulatory mechanisms can provide people
with the power to autonomously refrain from behaving inhumanely and to proactively behave
humanely corresponding to the dual nature of moral agency described by Bandura et al. [152].
Sustainability learning entails promoting cooperation between humans, and promoting a mutually
beneficial co-evolution between human and environmental systems. Consensus building and mutual
learning in groups represents an effective means for dealing with conflicting interests in a cooperative
way, and with an orientation towards sustainability. For facilitating cooperation within groups, it is
crucial to achieve and maintain positive intra-group relationships. Social inclusion and equality of all
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group members, and group members displaying mutual appreciation and respect for each other, are
crucial aspects required to support positive intra-group relationships, and hence to promote
constructive communication and cooperation required to solve social dilemmas [153].
However, these considerations are not confined to the roles group members take in specific group
interaction and discussion processes. In order to effectively promote cooperative motivations, social
fairness is also needed in the wider frame of society in which collective sustainability learning and
group interaction processes are embedded. According to psychological exchange theories, social and
economic injustice can substantially reduce cooperative motivations [154]. Consistent with this,
Lemert [155] argues that the poor can hardly be expected to cooperate with the powerful and better off
as long as no tendency towards a reduction of severe inequalities is perceivable. Therefore, a societal
process leading to greater economic and social justice represents a precondition for eliciting in all
people the cooperative motivations that are important for sustainability learning in any context, and
hence also for engaging them in pro-environmental, sustainability oriented behaviors.
7. The Ongoing Inquiry on Sustainability as a Sustainability Learning Process
Conceptualizations of sustainability provide the frame for sustainability learning, problem-solving,
and decision-making in all contexts, and therefore merit serious attention. The scientific use of the
term sustainable development can be traced back to the 18th century, when Von Carlowitz [156]
outlined principles for the enduring usage of forests. His major management guideline was to not cut
down more trees than can grow in a certain period of time in order to obtain enduring yields. This
reflects a general principle of the sustainable use of renewable resources, namely that harvest rates
should not exceed regeneration rates. Furthermore, the early work of Von Carlowitz acknowledges the
essential meaning of responsible resource management for enduring wealth of society and the
environment. The meaning of the term sustainability has changed since then as new core ideas have
been incorporated [43]. Similar to Von Carlowitz, WCED [1] emphasizes that sustainability aims at
protecting the environment and its resources as well as at providing social and economic welfare to
present and subsequent generations. In addition, WCED understands sustainable development as one
that is socially just, and ethically acceptable, and that aims at technological and economic development
as well as at the preservation of environmental, social and cultural values. Accordingly, sustainability
is a conservative principle and at the same time, a principle of change management and technical and
cultural innovation and transformation. It comprises an ethical relationship of the present with past and
future generations, which requires the maintenance of human-environment systems within functional
limits, and a well-adjusted balance between stability and change [72,121,157].
Sustainability is increasingly acknowledged and accepted as a crucial normative regulation
principle of society and represents at the same time a dynamic quality of human-environment
systems [43]. As a normative and systemic concept, sustainability has moral and political implications
that take the complexity and interrelatedness of local, regional, and global socio-economic and
environmental processes into account. Questions concerning social justice that were formerly
discussed primarily in terms of socio-economic ethics based on religious, philosophic or economic
beliefs are now comprised in the wider societal discussion on sustainability.
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As a general normative regulation principle for society, sustainability entails so many facets and
aspects that consensus on its precise meaning can hardly be expected [158]. Controversies on the
symbolic, descriptive, and normative meaning and practical implications of the term sustainability
have been, and are still, ongoing [159,160]. Researchers from different scientific disciplines and even
within one discipline often vary in their interpretation and use of the term, and they also emphasize and
promote different strategies for achieving it. The Brundtland Report already anticipated these
controversies when stating that ―interpretations will vary, but must share certain general features and
must flow from a consensus on the basic concept of sustainable development and on a broad strategic
framework for achieving it‖ ([1], Chapter 2.1). This statement is consistent with Jacobs [109], who
postulated that sustainability represents a contestable concept, and as such possesses complexity,
normative implications and two levels of ―meaning‖: A first level of meaning defined by core value
related ideas, and a second level referring to how the concept should be interpreted in practice.
However, it seems that significant parts of the scientific and political struggles over sustainability do,
in fact, touch upon core ideas of sustainability. Controversies between proponents of weak and
strong sustainability [161-163] and between anthropocentric and ecocentric perspectives [145] are
prominent examples.
Such fundamental controversies cast doubts on the view of Jacobs [109] that the first level of the
meaning of the contested concept of sustainability is unalterable as ―the core ideas are fixed and cannot
now be changed through rational argument‖ (p. 24). Instead, it seems possible that quite paradigmatic
shifts in the conceptualization of sustainability will occur in the future as technological, environmental,
economic, and socio-cultural changes to a large extent are taking place on a global scale and with rapid
speed. Changes in the environment and within human systems can substantially alter the paths
of action that are necessary to achieve sustainable development. The further development of
mainstream concepts of sustainability is neither predictable, nor is it a process of intrinsic societal
self-organization. Particularly when environmental conditions change dynamically and substantially,
the differences between self-organizing actions on the part of human systems, and the effects of
external perturbances on the organization of these systems, are hardly discernable [164]. Instead, a
concomitant development of human-environment systems and human‘s conception of what is
sustainable takes place.
From a constructivist perspective, the meaning of sustainability is continuously negotiated by the
contributors to a societal discourse, where cyclic interdependencies exist between the individual
contributions constituting the discourse, and the discourse forming the basis for understanding each
contribution [165]. A dynamic understanding of sustainability is consistent with the view of
Laws et al. [157] that sustainable development requires a continuous scientific and societal process of
critical thinking, observation, discourse, and analysis, which involves both practical and conceptual
challenges. According to Laws et al. sustainable development is ―a process of learning in which action
is shaped by goals and goals are revised in the light of experience‖ (pp. 252-253).
Acknowledging that contemporary concepts of sustainability are to some extent disputed, fuzzy,
and provisional, needs not discourage the use of the concept. The vagueness and the individualistic,
multifaceted, but at the same time social and consensual nature of the sustainability concept can
generate motivation for sustainable development. Boons and Roome [166] accordingly state that: ―the
concept of sustainable development [...] appeals to many people precisely because the ‗openness‘ of
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the definition enables people to construct and contribute to the process of defining what sustainable
development entails. This is its most important feature, because it enables actors who wish to work on
the goal and process of sustainable development to be involved in a discussion of what the concept
means to the parties involved‖ (p. 53).
The ongoing, multilayered (e.g., scientific, cultural, social, societal, organizational, individual)
inquiries and discourses, which strive for an understanding of what sustainability ultimately means
(for the scientific community, for a given cultural or political entity or organization, or for a particular
individual person) are understood here to be sustainability learning processes of overriding importance,
since they aim at formulating (provisional) super-ordinate goals that orientate sustainability learning
processes in manifold other contexts. These inquiry processes should not be understood as temporally
confined and intended to arrive at the one correct understanding of sustainability. The views of how
nature is to be understood, valued, and acted upon are socially constructed, and therefore culturally
variable [167]. Hence, temporal, cultural, and spatial variation is to be appreciated as the natural
outcome of an open and constructive learning process where no one culture or generation unilaterally
imposes their own understanding of sustainability on others.
The first principle of the Rio declaration [3] requires that ―human beings are at the centre of
concerns for sustainable development.‖ Contrary to this principle, many contemporary attempts
towards defining sustainability barely consider cultural diversity and individual human beings. For
example, economic approaches have a tendency to define sustainability in ubiquitous terms, and to use
formulations that appear qualified for entertaining doubts as to whether economies serve humans or
vice versa. Such approaches can be helpful for understanding certain important aspects of
sustainability. However, they are barely suitable for inspiring unique people, having diverse cultural
backgrounds, for the ideas of sustainability. Psychological principles of reciprocity suggest that people
will be more interested in sustainability concepts that focus on them, as compared to abstract concepts
that ignore their individuality. Since psychology has per se a focus on human individuals,
psychologically oriented approaches towards defining sustainability could be well suited to inspire
people for the ideas of sustainability. A major contribution of psychology for an appropriate
conceptualization and understanding of sustainability could be to increase emphasis on cultural
diversity and on the well-being and quality of life of unique individuals, and to clarify that economic
activities need to be evaluated with reference to the satisfaction of human needs, and should not be
regarded as ultimate goals. From a psychological perspective, meeting the needs of people means
improving their social inclusion, well-being, happiness, and quality of life, and it therefore appears
crucial for promoting and analyzing sustainable development to formulate corresponding goals and
indicators [93,168]. To complement goals of environmental and economic sustainability with the
formulation of psychological, individual centered goals, such as sustaining and increasing the
well-being and quality of life of unique individuals, may prove helpful in better motivating people for
sustainability learning.
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