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Abstract
Transformative learning has become one of the most prominent learning theory in regard 
to sustainable development. It holds enormous potential for explaining and accompanying 
learning processes related to processes of transformation for sustainability, especially due 
to its emphasis on changing meaning perspectives in discussions with others in spaces free 
of coercion. In addition, it inspires learners and educators to pay particular attention to 
emotional challenges when they engage in critical thinking. This theoretical paper explores 
the potential of transformative learning theory by examining informal learning environ-
ments where people do not explicitly intend to learn but learning happens en passant or 
incidentally. It shows the ability of transformative learning theory to explain what can hap-
pen on the level of individual learning, organizational learning, learning in multi-profes-
sional networks, and learning in transdisciplinary or transformative research cooperation 
processes. Based on this analysis, recommendations can be derived to stimulate, enable, 
and accompany transformative learning processes for sustainability.

Keywords  Transformative learning · Sustainability transitions · Organizational learning · 
Transdisciplinary research

1  Introduction

Global sustainability problems are characterized by uncertainty, controversies, complex-
ity, and dilemmas. They challenge humanity to find completely new ways of recreating 
societies in order to stay within planetary boundaries (Steffen et al., 2015) and create a just 
and safe space for humanity (Raworth, 2012). For this reason, these challenges are very 
much entangled with education and learning. To create a sustainable future and reach the 
Sustainable Development Goals (SDGs) by 2030, people in western societies in particu-
lar must fundamentally and quickly unlearn their current ways of consuming, producing, 
economizing, living together, and creating their communities. In the end, this is a deeply 
collective and lifelong learning endeavor for people from all age groups which should be 
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voluntary in democratic societies. It also alters all societal forms of organizing institutions 
and even how research about these transformation processes is done.

Nevertheless, current approaches to and research projects on Education for Sustainable 
Development (ESD) are in a large majority focused on individual attitudes, single teach-
ing units, and ways of fostering individual learning outcomes for sustainability through 
specific and structured didactical formats for young people in the formal educational sys-
tem (e.g., Rickinson, 2001; Sinakou et al., 2019). Furthermore, many attempts to learn in 
the context of sustainability involve an optimistic and individualistic bias that does not 
consider the systemic and institutional roots of the global lack of sustainability (Boström 
et al., 2018). On the conceptual level, there are ambitious efforts like the Whole Institu-
tion Approach (e.g., Schopp et al., 2020, Holst 2022) that focus on organizational changes 
with the aim of creating more authentic learning environments and helping to green edu-
cational institutions. Additionally, there are some insights related to network creation and 
governance within the context of ESD (e.g., Bormann & Nikel, 2017; Kolleck, 2019; Sol 
et  al., 2018). In the end, however, the question of how to create learning environments 
for collective learning processes for sustainability transitions in informal learning contexts 
beyond educational institutions—that is, contexts in which people do not explicitly intend 
to learn something or gain a specific qualification—has thus far remained largely under-
theorized (van Poeck et al., 2018). Informal learning can be described as learning that is 
not structured regarding learning goals, does not lead to any qualification, and takes place 
outside of educational institutions (European Commission, 2001). While informal learning 
is one of the dominant fields of learning, especially for adult learners (Livingstone, 1999), 
its potential for sustainability transformation remains largely unresearched. This potentially 
concerns individual learning for sustainability, learning processes for sustainability on an 
organizational or a network level, and even learning processes within transdisciplinary or 
transformative research processes (for this differentiation in the context of ESD, see Barth 
& Michelsen, 2013).

This paper aims to explore the potential of one theoretical perspective from educational 
theory in general and ESD in particular—transformative learning—for creating support-
ive learning conditions within informal and less-structured learning environments, like 
the workplace, public spaces of negotiation, or local voluntary activities. It will illuminate 
how transformative learning can enrich educational and communicative practices beyond 
formal educational institutions. The article discusses perspectives for sustainability transi-
tions, especially in terms of enabling collective learning processes through examining the 
theoretical perspective of transformative learning for sustainability in individuals, organi-
zations, multi-professional networks between practitioners, and transdisciplinary and trans-
formative research processes.

Transformative learning can be described as a process of changing deeply held assump-
tions (i.e., frames of reference or meaning perspectives) about the world and oneself, 
thereby strengthening one’s capacity to contribute to social change processes. Mezirow, 
the founder of transformative learning, described different phases within these processes 
of perspective transformation that can shed light on the conditions under which people can 
begin to actively engage in such perspective transformation. By reviewing the literature on 
transformative learning for sustainability, this article explores the potential of transforma-
tive learning theory to foster sustainability transitions. It will consider what this theoretical 
perspective can offer regarding how to foster informal learning environments that empower 
people to contribute more strongly to sustainability activities. This paper also enhances the 
understanding of how learning processes can take place within different learning environ-
ments, thereby contributing to better enabling learning processes in contexts that are not 
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explicitly framed as learning environments but where learning usually also takes place. 
In the end, this can also shed light on how to facilitate conditions that enable transform-
ative learning processes and thereby accelerate the speed of the necessary sustainability 
transformations.

Section 2 will lay out the theoretical foundations of transformative learning in adult edu-
cation in general. Section 3 will introduce the potential of applying transformative learning 
theory to the discussion of sustainability for individual learning, and Sect. 4 looks for the 
multifaceted possibilities of explaining transformative learning processes in organizations 
and local governance networks to foster sustainability transitions. Section 5 explores trans-
formative learning potential regarding researching sustainability issues, especially in trans-
disciplinary and transformative research processes. The concluding section summarizes the 
potential of transformative learning theory and poses questions for further research.

2 � Transformative learning

The concept of transformative learning has been well developed since the 1970s, when 
Mezirow worked out this theoretical perspective in the context of the women’s movement. 
Mezirow conducted biographical interviews with women who participated in re-entry 
programs for college after their family obligations and analyzed their learning processes 
within these programs (1978). The roots of transformative learning are therefore connected 
to adult learning and inspired by social-constructivist theory, humanistic approaches, and 
critical theory (Eschenbacher, 2018). Mezirow’s main argument was that adults hold deeply 
rooted assumptions, so-called frames of references and meaning perspectives (Mezirow, 
1978), that form the basis of adult identity, providing one with orientation for everyday 
actions. For this reason, they are relatively stable and cannot be changed easily.

The aim of transformative learning is to create conditions that enable the adult learner 
to reflect on these frames of references (or broader habits of mind), to recognize how they 
influence the way learners are interpreting individual, organizational, and societal develop-
ments, and how they affect the individual and collective creation of meaning and sense-
making, and on this basis, plan their actions. When learners can critically reflect upon 
and change their meaning perspectives, they can develop a more inclusive, critical, open, 
and reflective perspective on the world and continuously cultivate a deeper level of criti-
cal thinking (Mezirow, 2000). Mezirow described that transformations “often follow some 
variation of the following phases (…)

•	 A disorienting dilemma
•	 Self-examination with feelings of fear, anger, guilt, or shame
•	 A critical assessment of assumptions
•	 Recognition that one’s discontent and the process of transformation are shared
•	 Exploration of options for new roles, relationships, and actions
•	 Planning a course of action
•	 Acquisition of knowledge and skills for implementing one’s plan
•	 Provisional trying of new roles
•	 Building competence and self-confidence in new roles and relationships
•	 A reintegration into one’s life on the basis of conditions dictated by one’s perspective” 

(Mezirow, 2000, p. 22).
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These ideal phases of learning clearly show that, for Mezirow, transformative learning 
is a learning process of the individual but always takes place within a group of learners 
and is deeply entangled with this group. He described the conditions in which such learn-
ing can occur, based on the Habermasian ideal of communication within discursive spaces 
with ideal speech conditions that are free of coercion and lead to the search for the best 
argument and democratic thinking. He therefore suggested specific conditions for creating 
learning environments for transformative learning: for example, that all participants have 
access to the same information or are open to alternative points of view (Mezirow, 2000, 
p. 13). Under these conditions, other people are critical to the learning individual because 
they critique current meaning perspectives, share their own feelings, and create room for 
the exploration of new meaning perspectives and practices.

While one of the main critiques of Mezirow is that he focused strongly on rational 
thinking and largely ignored emotional aspects within transformative learning processes 
(Taylor, 2001), in recent years several studies have theorized the role of emotions in chang-
ing meaning perspectives. Mälkki argued that neurobiological dynamics in particular may 
lead to resistance regarding developing critical reflection because questioning deeply held 
assumptions represents a risk to the stability of the identity and thereby provokes specific 
emotions, so-called edge emotions (Mälkki, 2019). She argues that people always want to 
maintain a certain stability in their identity, and questioning meaning perspectives there-
fore provokes stress. To avoid stressful perspective transformation, when negative emo-
tions are too intense, people tend to deny or ignore demands to change their assumptions 
so that they can keep their neurobiological level of arousal relatively stable. This often hap-
pens without the individual learner’s conscious awareness that it is occurring (ibid.).

Another stream of critique is rooted in Mezirow’s assessment of learning in the context 
of social change. Especially in the early years of his theory, Mezirow warned of the nega-
tive consequences of reducing education to the goal of social change due to the risk of pos-
sible indoctrination (Moyer et al., 2016, p. 315). In his later publications, he emphasized 
the role of education as a contribution to societal-transformation processes (Chen & Mar-
tin, 2015, p. 89; Hoggan, 2016, p. 59). Based on the work of Freire (1970/2014), especially 
his concept of conscientization, Mezirow integrated perspectives from critical theory. He 
argued that adult education can lead to a “rigorous critique of the dehumanizing social, 
political and economic structures supported by ideologies. Through praxis, the union of 
reflection and action, learners engage in action to bring about social change” (Mezirow, 
1991, p. 136).

Altogether, transformative learning has substantially contributed to many fields of edu-
cation, like higher education and adult education, in recent decades. Over the years of 
development of this theory, it has been differentiated in certain theoretical streams and 
integrated insights from other disciplines or theories: for example, psychological insights 
or perspectives from critical theory (i.e., Brookfield, 2000; Taylor, 2007). It focuses mainly 
on how learning processes take place rather than operationalized learning outcomes, like 
certain competencies for solving respective tasks or problems. This is one of the main 
advantages of transformative learning theory in understanding how to create viable learn-
ing conditions (especially where people sometimes do not want to learn or are not involved 
in structured educational programs). One of the most concrete result of transformative 
learning processes can be described as an increased reflexivity regarding how people inter-
pret and make sense of certain incidents happening in the world around them (Mezirow, 
1991, p. 160).

Furthermore, transformative learning theory strengthens the perspective that learning 
processes can be facilitated by creating certain learning conditions instead of trying to steer 
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the processes themselves because the individual learner stays responsible for his or her 
own learning journey, especially when it comes to less-organized informal learning. This 
argument is also rooted in the theoretical perspectives of social constructivism and situated 
learning theory (Lave & Wenger, 1991/2011), in which knowledge cannot easily be trans-
mitted or assimilated from one person (usually the teacher or an expert) to another person 
(usually the student). Instead of such a one-way perspective on learning, Lave and Wenger 
suggest the concept of learning as participation in a community of practice and changing 
one’s own roles from that of novices to that of experts in a community through mean-
ingful practices (ibid.). Facilitators who intend to enable situated transformative learning 
processes within particular groups of learners cannot and should not guarantee the occur-
rence of transformative learning processes. They can, however, create some supportive 
conditions to make them more probable while opening up possibilities for participating in 
a community of practice and trying to ensure communicative standards that support mean-
ingful spaces for discourse that are free of coercion.

3 � Transformative learning for sustainability on the individual level

In learning about the path for sustainability transitions, transformative learning has become 
one of the key concepts discussed (e.g., Lotz-Sisitka et al., 2015; Förster et al., 2019, Rod-
riguez Aboytes & Barth, 2020). It can make several contributions to sustainability issues: 
transformative learning links the collective search for a sustainable future to the ambiguity 
and uncertainty of this future as well as the controversies about the pathways to this future. 
Transformative learning for sustainability involves a paradigm shift in the sense of leaving 
and transcending our fundamental epistemology, which starts by recognizing our current 
way of thinking (Sterling, 2011). It comprises “the experience of seeing our worldview 
rather than seeing with our worldview so that we can be more open to and draw upon other 
views and possibilities” (ibid., p. 23, emphasis in original). This experience of seeing our 
worldview instead of seeing with our worldview shall be illustrated through three examples 
of meaning perspectives within the context of sustainability.

3.1 � Three examples of meaning perspectives in the context of sustainability

A first example is the 1.5-degree target in climate politics (IPCC, 2018), which does not fit 
the consumer and lifestyle habits of most people in Western societies. If social movements, 
politicians, or the media start to report on the necessary transformation paths to reach car-
bon–neutral societies and discuss their implications for the individual, people can become 
irritated and feel that their lifestyle and privileges and the connected meaning perspectives 
or worldviews are being questioned—meaning perspectives that might include the exist-
ence of endless resources and the continuously increasing economic growth that maintains 
resource-intensive lifestyles. Understanding the necessity of carbon–neutral lifestyles1 to 
the relative stability of the global climate can provoke disorienting dilemmas and subse-
quently transformative learning processes.

1  To reach a just transition, structural transformation processes on the political and economic levels are also 
needed (see below).
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A second example in which problematic assumptions lead to unsustainable practices 
and can thus be questioned within transformative learning processes is the relationship of 
humans to non-human beings (Barrett et al., 2016; Spannring & Grušovnik, 2019). Trans-
formative learning theory could raise questions about how connected or disconnected our 
relationships are as human beings to non-human beings and what implications this might 
have for treating these non-human beings in a particular way. Questioning a typical West-
ern attitude of disconnection to non-human beings or excluding certain non-human beings 
from a more connected and less alienated relationship challenges anthropocentric meaning 
perspectives on and routines of meat consumption and the legitimation of extensive live-
stock farming (e.g., Rowe, 2016).

A third example for meaning perspectives can be seen in postcolonial perspectives: that 
is, the critique of Western concepts of “development” and the appreciation of indigenous 
forms of knowledge (e.g., Stein et al., 2020): Which ideas do people socialized in Western 
societies have about modernity and development, and how do these ideas influence colo-
nial meaning perspectives about “development” in the global South? Which violence is 
connected with the Western style of thinking and what is the cost of ignoring indigenous 
perspectives? Questions like these have the potential to provoke irritation and disorienta-
tion within learning individuals. With this special focus on irritation and the accompanying 
disorienting dilemma that appears when one’s own assumptions do not fit new insights, 
entry points for transformative learning can be created.

3.2 � Exploring transformative learning for sustainability on the individual level

These three examples show that transformative learning for sustainability enables educa-
tors to focus on irritation and disorienting dilemmas that arise when current meaning per-
spectives or worldviews do not fit the necessary change toward sustainability. Nevertheless, 
these examples also represent situations where questioning basic assumptions can hinder 
transformative learning processes and therefore fuel a resistance to change, especially when 
challenging (edge) emotions arise because the stable identity of learners is questioned and 
neurobiological dynamics lead to a denial or ignorance of the call for perspective transfor-
mation. This risk points to the necessity of adequately dealing with the normativity inher-
ent in every sustainability debate. While normative demands of sustainability are bound 
to one overall direction—inter- and intragenerational justice—these demands cannot only 
imply simple answers or call for actions on the individual level within democratic societies. 
Here, discussions from educational theory can further illuminate the challenges of indi-
vidual transformative learning within the context of sustainability.

For young learners in structured and formal learning environments, simple calls for 
action, like the plea for a vegan lifestyle as part of reconsidering the relationship between 
human and non-human beings, can lead to instrumentalization. These approaches to chang-
ing behavior have been strongly criticized since the beginning of the debate on ESD (Jick-
ling, 1992) because teachers should not intervene with a specific perspective in individual 
opinion-forming and behaviour-changing processes (Yacek, 2020). In addition, the assess-
ments of expert opinions on which actions are the most effective are controversial and sub-
ject to ongoing change. Instead of proposing a single recommendation for a more sustaina-
ble or carbon–neutral lifestyle, educators should create spaces for discussion, foster critical 
thinking (e.g., about structural barriers of sustainability transitions and emancipatory value 
education; Vare & Scott, 2007). This creates a more differentiated way of dealing with 
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normativity in which controversial issues are neither neglected nor solved by the teachers 
for their students (van Poeck & Östmann, 2020).

When considering adult learners in informal learning environments, reductionist per-
spectives on individual sustainability solutions or lifestyle changes risk provoking avoid-
ance or denial because learners may feel stressed by the demand that they change their 
meaning perspectives and by the consequences for their daily actions (Mälkki, 2019). It 
then becomes less likely that they will enter a process of critical reflection and more likely 
that they will instead evade the demands posed by the necessity of transformation pro-
cesses toward sustainability. The Habermasian ideal of communicative learning (Haber-
mas, 1986/2007) within transformative learning theory enables a more sophisticated han-
dling of normativity here. It strengthens the focus on democratic communication processes 
and conditions for discourse in which the best argument and pathway toward sustainabil-
ity can be identified collectively. This gives rise to learning environments characterized 
by deliberative discourses that are free of coercion and thus stimulate controversial nego-
tiation processes instead of posing single normative proposals for actions. Within these 
deliberative discourses, several communicative conditions are needed to create safe enough 
spaces safe for all learners involved (Singer-Brodowski et al., 2022).2

Within these processes of negotiating the best solution or strategy for certain sustain-
ability problems, emotions will probably arise. Transformative learning theory can inspire 
educators or facilitators to examine these emotions, which occur when certain assumptions 
are questioned or challenged. Mälkki argues that it is necessary to be aware of emotions 
like fear, anger, or anxiety, as when they are too strong they can prevent critical thinking: 
“the theory of edge emotions depicts the resistance to reflection as deeply rooted in the 
biology of emotions and cognitive functions acting together in favor of self-preservation” 
(Mälkki, 2019, p. 60). Edge emotions lead to the maintenance of comfort zones and impede 
the transformation of “shared assumptions and social structures” (ibid., p. 63) before learn-
ers even enter a process of critical thinking. To maintain our internal stability, “we may 
rationalize, blame others or ourselves, avoid the situation or even meditate—whatever has 
become part of our implicit toolkit” (ibid, p. 65). To better address edge emotions, Mälkki 
suggests training our ability to recognize subliminal signals when edge emotions occur, 
assessing the cognitive threat they represent, and embracing them based on this assessment 
(ibid, p. 69f.).

For collective informal learning environments in discussions about sustainable trans-
formation processes and the necessary individual and collective pathways, these insights 
imply a communication culture that is respectful and sensitive to challenging edge emo-
tions. Educational scholars have only begun to better understand the role of emotions, like 
anxiety, anger, or grief, in learning processes about climate issues and sustainability (e.g., 
Ojala, 2016).3 What is known so far is that it is necessary to address them as a main force 
behind resignation or motivation to act for sustainability transitions (Grund & Brock, 2019; 
Verlie, 2019).

2  It is this emancipatory approach in transformative learning theory that also creates the necessity of cop-
ing with expert opinions in a critical manner without aligning one’s personal views with conspiracy theories 
or fake news.
3  The multifaceted emotions that arise in the context of the climate crisis, like ecological grief or even 
feelings of guilt for being part of a Western elite that structurally produces systemic injustices, require peda-
gogical approaches to climate-change education that are sensitive to these emotions (Bryan, 2020).
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When applying transformative learning theory to sustainability-related learning pro-
cesses on the individual level, several insights can be derived that can also inspire learn-
ing in sustainability transitions in general. The first insight is a recognition that irritation 
can occur when people are confronted with the requirements of the necessary transforma-
tion toward sustainability. This irritation may lead to strong emotions and sometimes to 
reactance, especially when people do not have the capacity to take the time to reflect on 
their current meaning perspectives in more depth and share their feelings within a group of 
peers. As sustainability challenges like the climate crisis are not individual or biographi-
cal phenomena but collective ones, people in Western societies are currently experiencing 
collective disconcertion, irritation, and dilemmas, although they are usually not addressed 
as such. This gives rise to the second insight, which is the embrace of edge emotions and 
appreciation of them as signals of possible perspective transformation. Educators in infor-
mal communicative contexts could strive to collectively work with edge emotions by creat-
ing spaces for addressing and expressing them. Instead of supporting people in ignoring or 
avoiding threatening edge emotions by staying only within a rational discourse, they could 
use creative methods like theater and role playing. The third insight is the arrangement 
of communicative conditions that allow controversies to be addressed in an emancipatory 
manner, opening space for a discussion in which everybody is free to speak and people 
show responsibility for protecting the deliberative culture of communication and a space 
safe enough for transformative learning for everyone.

4 � Organizational learning and learning in multi‑professional networks

In addition to the potential of transformative learning to enable a better understanding of 
individuals’ informal learning processes regarding sustainability, transformative learning 
can also elucidate how learning in organizations and multi-professional networks (e.g., 
governance networks) takes place. Organizational learning has much in common with 
transformative learning theory, and vice versa (Henderson, 2002), with the primary differ-
ence that organizational learning focuses on the entity of the learning organization, which 
is more than the sum of its parts (the learning individuals within the organization). One key 
question that can be addressed regarding organizational transformative learning for sus-
tainability is how organizations can deal with the complexities, uncertainty, and contro-
versies inherent in sustainability problems in order to embrace their responsibility toward 
sustainability.

The starting point of an organizational learning process is often a mismatch between a 
situation that is perceived as problematic for the organization (Argyris & Schön, 1978) or 
a discrepancy between the demand of the organizational environment and organizational 
performance itself. The literature on learning organizations asserts that, within organiza-
tions, two theories are at stake: those that are explicit and communicated (espoused theo-
ries) and those that are more implicit and used in the daily practices of the organization 
(theories-in-use; ibid.). When organizations begin to develop sustainability strategies, they 
try to change their espoused theories by adopting new sustainability guidelines or inventing 
and mainstreaming new organizational policies, like sustainability assessment or reporting. 
This does not, however, automatically have implications for the culture of an organization 
and therefore for the theories-in-use, which are often deeply influenced by new governance 
measures but also affect them in particular ways (e.g., Bauer et al., 2020).
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The work of Argyris and Schön (1978) is particularly interesting regarding the ques-
tion of how to change theories-in-use. They suggest a differentiation of certain forms of 
organizational learning. With reference to Bateson’s (1972/2000) classification of proto- 
and deutero-learning, they assume a first-order learning (single-loop learning) and second 
order learning (double-loop learning). While the first one represents a kind of classical 
additive learning, the second one comprises both the critical inquiry and change of the 
organizational frame of reference and thus changes how organizations learn (Argyris & 
Schön, 1978). For this reason, double-loop learning alters the organizational preconditions 
for and capacity for perceiving, interpreting, and deciding on certain issues—actions that 
are usually anchored within the theories-of-use. Double-loop learning aims to increase 
organizational reflexivity regarding the phenomena and dynamics that occur in the organi-
zational environment as well as the intra-organizational routines and practices.

The aim of organizational learning is to make the implicit assumptions more explicit 
and, like Mezirow’s aim of supporting reflective individuals, to contribute to higher organi-
zational reflexivity as a precondition for changed organizational practices. Organizational 
theories-in-use function similarly to frames of references or habits of mind, as they are also 
not easily accessible and therefore contribute to a certain stability of the organization. For 
this reason, some irritation or interruption is needed to get members of the organization 
to reflect on these theories-in-use and enter a process of “collaborative inquiry” (Yorks & 
Marsick, 2000). The four central steps of organizational learning are (1) the discovery of 
the different espoused theories and theories-in-use, (2) the invention of new meanings, (3) 
the production of new actions, and (4) the generalization of the results.

When combining transformative learning theory and organizational learning, it can be 
argued that certain groups or departments within an organization can function as learn-
ing environments or communities of practice in which reflection processes and collabora-
tive inquiry can be organized, informal learning processes can be stimulated, and differ-
ent communicative ways of working together and within the organization can be explored. 
Transformative learning theory would support the arrangement of these learning environ-
ments in such a way that they are created in spaces free of coercion and as “liberating 
structures” (Yorks & Marsick, 2000, p. 270) in which organizational assumptions can be 
criticized and emotions can be recognized and addressed. It would also encourage organi-
zational members to experiment with alternative collective frames of reference that would 
meet the demands of the organizational environment better than the old ones. This holds 
the potential to change not only the espoused theories but also the theories-in-use, which 
are deeply connected with the organizational culture. Elias argues for transformative learn-
ing as organizational triple-loop learning, which “focuses on the habits of mind that pro-
duce the limiting norms, policies, and objectives” (Elias, 1997) of the organization.

Applying organizational learning and transformative learning to sustainability issues, 
it can be argued that, in order to achieve organizational transformative learning for sus-
tainability, it is necessary to consider that the nature of sustainability problems, like an 
uncertain knowledge base, divergent interests, and even conflicts, does not make them an 
organizational challenge that is easy to handle or to deal with. On the contrary, sustainabil-
ity challenges can place complex demands on the organizational development for reinvent-
ing the whole organization from the outside (Laloux, 2014), as well as on ambitions from 
the organizational members developed from within the organization. Both of these starting 
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points must address the creation of a strategy for how to proceed and align the espoused 
theories and the theories-in-use with regard to sustainability.4

Nevertheless, organizations do not represent the only learning environment that enables 
such learning processes. Other environments include those of inter organizational networks 
in multi-professional teams, where different experts with distinct professional backgrounds 
meet to create activities that lead to sustainability transitions. Multi-professional networks 
are increasingly important in fostering local sustainability transitions in different sectors 
(e.g., energy, mobility, agriculture) because the expertise of individual persons or profes-
sions is insufficient for solving complex sustainability problems. Quite often, however, the 
different organizational and even sectoral backgrounds (e.g., public administration, civil 
society, business) and their accompanying different ways of speaking about problems 
and various working cultures are not made explicit or discussed as a potential barrier to 
ongoing cooperation in order to contribute to sustainability activities. Nevertheless, a net-
work form of cooperation is important and influenced by certain conditions, like the trust 
between and the reflexivity of the network members (Sol et  al., 2018; Singer-Brodowsi 
et al., 2020). Common transformative learning processes among the network members can 
increase reflexivity, serve as a base for translating different professional identities, and con-
tribute to better network cooperation.

To reach this goal of productive cooperation processes in multi-professional networks, 
there is a need for communicative spaces where people feel safe enough to irritate each 
other with their respective perspectives on solving certain problems and where they can 
enter a common process for jointly searching for alternative strategies on how to proceed 
with systemic innovations. Moore and colleagues evaluated a Global Fellowship Program 
based on ideas of transformative learning and constated as a result of the program that 
participants.

come to better (1) see how and where the agency that is distributed across the system 
can be mobilized and for what purpose, (2) understand how to engage with differ-
ence; that is, diverse worldviews, organizational structures, cultures, and more, (3) 
recognize how to build opportunity for systemic change in varied contexts, and (4) 
identify the cross-scale relationships that will ultimately matter to whether or not 
transformative change happens. (Moore et al., 2018, p. 6)

These results emphasize the need to broaden the perspective of change for sustainability 
beyond the organizational and include systemic dynamics in collective informal learning 
endeavors for sustainability. It has been criticized that “within the greater body of litera-
ture on learning for sustainable development, inertia, conflicts, anxiety, anti-reflexivity, and 
power remains largely undiscussed and untheorized” (Boström et al., 2018, p. 5). Trans-
formative learning processes within multi-professional networks working for sustainability 
transitions (e.g., for urban areas) should actively address these systemic dynamics and try 
to transform arenas of conflict to spaces of controversial but respectful negotiation.

Some of the main didactic implications for fostering transformative learning within 
organizational learning and learning in multi-professional networks begin by looking 
at the implicit theories-in-use while working together and making them an issue of dis-
cussion in informal leaning environments. The first insight that can be derived from the 

4  There are a few approaches for applying organisational transformative learning, for example, in the con-
text of higher education institutions (Cebrián et al., 2013) or in management programmes (Palma & Celia, 
2016).
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theoretical perspective of transformative learning is that it inspires us to look for certain 
aspects of working within organizations and networks that do not focus only on the explic-
itly expressed conditions of cooperation among diverse actors but also on the implicit and 
usually hidden assumptions within collaborative efforts. Making these implicit assump-
tions or theories-in-use an object of reflection and discussion can potentially debunk con-
tradictions between official sustainability strategies and the practice and culture on the 
organizational ground. Here there is the potential to transform these issues of organiza-
tional culture into a culture of sustainability (Davis & Boulet, 2016) that can contribute to 
stronger relationships, better cooperation, systemic reflexivity, and transformative agency 
(Moore et al., 2018). The same holds true for multi-professional networks, where different 
organizational cultures sometimes clash and reflection can enable the people involved to 
step back, observe, assess, and re-invent the culture of cooperation within these networks. 
The second insight that transformative learning can contribute to the discussion on sustain-
ability transitions is the importance of strengthening the communicative spaces and delib-
erative spaces of discourse or liberating organizational and network structures, where new 
ways of communicating and acting are created within meaningful communities of practice. 
It seems necessary to create and continuously develop these communicative spaces with 
ideal conditions for dialog and exchange, especially in times of acceleration and increasing 
pressure to act immediately and where concrete solutions are needed. The third insight and 
potential of transformative learning lies in the “deeper engagement with the structural and 
cultural barriers preventing change” (Boström et al., 2018, p. 7). Especially while organiza-
tions usually function in a more conservative manner, with a tendency to maintain exist-
ing structures, transformative learning can focus on interruptions and counter hegemonic 
perspectives and thereby unleash critical discussions about the role of organizations and 
networks, their embeddedness within the unsustainable status quo, and their possible con-
tributions to alternative future scenarios.

5 � Methodological issues and transformative learning

Besides individual and organizational or multi-professional learning processes, transforma-
tive learning also has enormous implications for transdisciplinary (and transformative) 
research processes about sustainability transitions and how researchers learn in these coop-
eration processes Transdisciplinary research was originally conceptualized as knowledge 
production between researchers and practitioners (Jahn et al., 2012; Lang et al., 2012). It 
is based on interdisciplinary research processes, together with non-academic stakeholders, 
and aims for knowledge integration and the contribution of scientific insights as well as 
practical support for sustainability transitions in order to produce more “socially robust 
knowledge” (Nowotny, 1999). At its core is the conviction that different forms of knowl-
edge are necessary to advance sustainability transformations: system knowledge, norma-
tive knowledge, and transformation knowledge (e.g., Abson et al., 2014).

Transdisciplinary research has been developed since the early 2000s, but in recent 
years, calls for a more solution-oriented, transformative research approach have been 
made (Miller et  al., 2014; Fazey et  al., 2018, WBGU, 2011). Transformative research 
actively goes beyond the integration of knowledge between scientific and practical actors: 
while widening the original function and task of research activities—that is, systematic 
knowledge production about societal developments—transformative research actively 
catalyzes and accelerates sustainability transitions by building up experimental spaces to 
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continuously test and learn from more sustainable solutions (e.g., in the form of real-world 
laboratories; Schäpke et al., 2018). Transformative research builds upon transdisciplinary 
research approaches, but it more strongly focuses on the experimental mode of supporting 
actions for sustainability transitions. For this reason, it broadens the demands of transdis-
ciplinary research for knowledge integration between science and practice and strives to 
intervene in social systems.

Regardless of the conceptual differentiation between transdisciplinary and transforma-
tive research, academics themselves create meaning within these processes of knowl-
edge production and learn how to collaborate with non-scientific stakeholders (Barth & 
Michelsen, 2013). Research-practice cooperation has already been described as an envi-
ronment for social learning where scientific and non-scientific actors collaborate and form 
teams that follow typical dynamics of group development (Schauppenlehner-Kloyber & 
Penker, 2015) or enter spaces of comfort and discomfort while collaborating in diverse 
teams (Freeth & Caniglia, 2020).

Despite this work, little is known about the concrete processes of how transdiscipli-
nary or transformative researchers make sense of the cooperation processes (Knaggård 
et al., 2018), how they learn and which kind of perspective transformation this process can 
include in the informal learning environments of the practice of knowledge production. 
Here, transformative learning can offer further insights. When producing knowledge for 
sustainability, researchers might recognize that their own scientific perspective is only one 
form of observing, describing, and explaining what is going on in their respective research 
fields. Other forms of knowledge that are contributed by practitioners or policymakers are 
of equal importance, especially when it comes to cooperation with people representing 
indigenous knowledge and different epistemologies (Tom et al., 2019).

These differences in forms of knowledge and epistemologies can lead to irritation 
because researchers are usually socialized in certain disciplinary-shaped epistemic cultures 
(Felt et al., 2013). These disciplinary epistemic cultures may get confused when research-
ers work together within interdisciplinary or transdisciplinary teams and try to integrate 
other forms of non-scientific knowledge. Researchers can be confronted with the experi-
ence of epistemic differences, where the knowledge base and epistemic culture of their sci-
entific socialization clashes with the knowledge base in the real world (Singer-Brodowski 
et al., 2018). An additional challenge occurs in transformative research processes, where 
researchers do not intend only to describe and analyze transformation processes toward 
sustainability but also to actively catalyze them in real-world experiments. Here, the clas-
sical tasks and roles of researchers are blurred (Hilger et  al., 2018), potentially leading 
to irritation (or even dilemmas), and thereby represent entry points for transformative 
learning.

Even the normative approach within sustainability research in general (Schneider et al., 
2019) can lead to challenges on the part of researchers, because it contrasts with tradi-
tional standards of “value-free” or “objective” research processes (Vogt & Weber, 2020). 
Instead of generating knowledge only in the realm of curiosity-driven basic research, sus-
tainability scholars are guided by the normative principle of contributing to solving sus-
tainability problems and thereby reach inter- and intragenerational justice within planetary 
boundaries. But this ambition may contrast with the academic conceptions and paradigms 
of emerging researchers that they learned within their own study programs. Additionally, 
they may face challenges within the existing structures of doing research (e.g., getting their 
research funded).

To deal with these multifaceted challenges within transdisciplinary and transforma-
tive research, some sustainability scholars argue for the need to develop reflexivity and 
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epistemic pluralism (Miller et  al., 2011) as a precondition for organizing high-quality 
transdisciplinary and transformative research processes. Reflexivity is also mentioned as 
one of the core capacities to be developed for conducting transdisciplinary research (Span-
genberg, 2020)—and one key result of transformative learning (Mezirow, 2000; Taylor, 
2017). The question is how researchers can gain a higher degree of reflexivity and how 
they can cultivate reflexive practices. It is hard to find formal training programs for trans-
disciplinary researchers that include theory-inspired reflections on the experiences gained 
in the field (e.g., Knaggård et al., 2018), and the few that exist are open mainly to emerging 
researchers. What would be necessary instead would be permanent, accompanying spaces 
of reflection and discussion about the irritation felt and experiences gained in the respec-
tive research field while conducting transdisciplinary and transformative research.

Transformative learning theory has huge potential for understanding and facilitating the 
informal learning processes of researchers working at the interface of science and policy 
or science and society. When viewing the dynamics occurring within transdisciplinary 
and transformative knowledge production from the perspective of transformative learning, 
certain insights can be derived. The first is that the cooperation of researchers with non-
scientific stakeholders can lead to irritation and confusion regarding their epistemologi-
cal knowledge base and their meaning-making within processes of transdisciplinary and 
transformative research. The ambition not only to produce socially robust knowledge for 
sustainability transitions but also to actively catalyze ongoing transformation processes 
in their respective fields especially adds further challenges to researchers. Transformative 
learning can inspire researchers to become aware of this irritation, then step back for a 
moment, and reflect on different knowledge forms, roles, and activities in transdisciplinary 
and transformative research contexts. The particular potential of transformative learning 
theory lies in the possibility of seeing difficult or even dilemmatic situations as an occasion 
for examining underlying assumptions and understanding where they come from (i.e., from 
socialization in certain disciplinary backgrounds). This critical reflection opens the oppor-
tunity for learning academics to reach a higher level of observation and thus more reflex-
ivity. It also can help researchers better reflect and work with diverse groups of actors in 
which not all people are convinced that they should contribute to sustainability challenges. 
Transformative learning may shed light on certain forms of resistance to change: e.g., those 
in which people fear losing privileges or a certain form of stability.

The second insight that can be derived from transformative learning theory is that it 
needs spaces both inside and outside of academia for exchange and discourse about the 
challenges mentioned. For fostering deliberative discourses within groups of researchers, 
additional workshops and training formats would be valuable for stimulating reflections 
on the learning processes when researchers leave their original epistemic cultures. These 
spaces for communicative action and reflection could enable researchers to better integrate 
different worldviews, epistemologies, and perspectives. Spaces for discourse would also 
be necessary between academics and non-academic partners within transdisciplinary and 
transformative research processes. Transformative spaces represent a kind of “collaborative 
environment where experimentation with new configurations of social-ecological systems” 
(Pereira et al., 2020) can accelerate the speed of sustainability transitions, especially when 
it comes to studies with people from the global South.

The third insight derived from transformative learning hints at emotions within the 
learning processes of researchers, especially because these emotions are usually neglected 
in the academic sphere. Nevertheless, emotions are an important part of the human experi-
ence in general and of learning processes in particular. Accepting even challenging edge 
emotions when growing into a transdisciplinary and transformative research community 
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and working in the real world with different actors to co-create sustainability transforma-
tions would be a benefit that could be gained from transformative learning here.

6 � Conclusion

The radical movement toward sustainability that is needed to enable humans to remain 
within planetary boundaries and maintain a safe and just space for humanity is a massive 
and collective learning endeavor. While most projects within Education for Sustainable 
Development focus on activities and research findings in formal education that foster indi-
vidual competencies for sustainability, a great deal of learning also occurs in non-insti-
tutionalized and informal learning environments. This article highlights the potential of 
transformative learning for sustainability transitions that can emerge particularly in infor-
mal learning environments. It is necessary to emphasize that, within the daily practice of 
all these contexts, transformative learning processes do not occur as one completed single 
and linear process but as continuing reflection and action processes with varying depth and 
breadth (Hoggan, 2016; Nohl, 2015).

One of the main benefits transformative learning theory can offer for catalyzing and 
accelerating sustainability transformations is to view multiple spaces of communication 
and dialog about sustainability transformations as potential learning environments. Nor-
mally, these spaces of communication are not explicitly conceptualized as learning envi-
ronments, and their moderators or managers may have a clear agenda like strengthening 
sustainability efforts in a respective district or organization or conducting transformative 
research projects. Nevertheless, while working toward these goals, informal learning occurs 
for all participants. Transformative learning can elucidate how these learning processes 
take place and offer important insights for creating more appreciating and empowering 
learning conditions. Transformative learning can inspire the facilitators of such learning 
environments to better understand how people can participate in communities of practice, 
change their understanding of their role in and contribution toward sustainability transfor-
mations, and strengthen their identity as an important part of the necessary transformation 
processes. These informal learning environments about sustainability cannot be reduced 
to private conversations because maintaining a safe space for humanity is a fundamentally 
public ambition. While focusing on spaces for exchange that are free of coercion and offer 
ideal speech conditions and an appreciation of challenging edge emotions, facilitators can 
arrange learning environments that motivate people to develop critical thinking and con-
tribute to social change. Recent developments also emphasize the necessity of listening 
to the perspectives of those who do not want to be involved in critical reflections about 
sustainability transformation processes and their probable feelings of stress, resistance, or 
being overwhelmed. Here, transformative learning theory holds the potential to shed light 
on how to work with these feelings within democratic processes rather than ignoring them.

The empirical basis of transformative learning for sustainability in these various con-
texts is still weak and needs further research. Additional questions for working with trans-
formative learning theory could include how it is connected to what is currently termed the 
“relational turn” in sustainability research (West et al., 2020), where human–nature rela-
tionships are at the center of a potentially new approach within sustainability research. An 
additional future task would be to supplement transformative learning theory by engaging 
more deeply with the structural and cultural barriers preventing change (Boström et  al., 
2018, p. 7), as well as with controversial positions and institutional inertia (ibid.).



The potential of transformative learning for sustainability…

1 3

Funding  Open Access funding enabled and organized by Projekt DEAL.

Declarations 

Conflict of interest  The author has no relevant financial or nonfinancial interests to disclose. The author has 
no competing interests to declare that are relevant to the content of this article.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly 
from the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Abson, D. J., von Wehrden, H., Baumgärtner, S., Fischer, J., Hanspach, J., Härdtle, W., Heinrichs, H., Klein, 
A. M., Lang, D. J., Martens, P., & Walmsley, D. (2014). Ecosystem services as a boundary object for 
sustainability. Ecological Economics, 103, 29–37. https://​doi.​org/​10.​1016/j.​ecole​con.​2014.​04.​012

Argyris, C. & Schön, D. A. (1978). Organizational learning. Addison-Wesley Pub. Co.
Barrett, M. J., Harmin, M., Maracle, B., Patterson, M., Thomson, C., Flowers, M., & Bors, K. (2016). Shift-

ing relations with the more-than-human. Six threshold concepts for transformative sustainability learn-
ing. Environmental Education Research, 23(1), 131–143. https://​doi.​org/​10.​1080/​13504​622.​2015.​
11213​78

Barth, M., & Michelsen, G. (2013). Learning for change: An educational contribution to sustainability sci-
ence. Sustainability Science, 8(1), 103–119. https://​doi.​org/​10.​1007/​s11625-​012-​0181-5

Bateson, G. (2000/1972). Steps to an ecology of mind. 5. ed. University of Chicago Press.
Bauer, M., Niedlich, S., Rieckmann, M., Bormann, I., & Jaeger, L. (2020). Interdependencies of Culture 

and Functions of Sustainability Governance at Higher Education Institutions. Sustainability, 2020(12), 
2780. https://​doi.​org/​10.​3390/​su120​72780

Bormann, I., & Nikel, J. (2017). How education for sustainable development is implemented in Germany: 
Looking through the lens of educational governance theory. International Review of Education, 63(6), 
793–809. https://​doi.​org/​10.​1007/​s11159-​017-​9683-9

Boström, M., Andersson, E., Berg, M., Gustafsson, K., Gustavsson, E., Hysing, E., Lidskog, R., Löfmarck, 
E., Ojala, M., Olsson, J., Singleton, B., Svenberg, S., Uggla, Y., & Öhman, J. (2018). Conditions for 
transformative learning for sustainable development: A theoretical review and approach. Sustainabil-
ity, 10(12), 4479. https://​doi.​org/​10.​3390/​su101​24479

Brookfield, S. D. (2000). Transformative learning as ideology critique. In J. Mezirow (Ed.), Learning as 
transformation. Critical perspectives on a theory in progress (1st ed., pp. 125–148). Jossey-Bass.

Bryan, A. (2020). Affective pedagogies: Forgrounding emotions in climate change education. Policy & 
Practice. A Development Education Review, 30, 8–30.

Bürgener, L. & Barth, M. (2020). Die Zusammenarbeit von Lehrkräften, Hochschule und außerschulis-
chen Bildungsakteuren – kollaborative Materialentwicklung unter der Perspektive BNE. Zeitschrift 
für internationale Bildungsforschung und Entwicklungspädagogik 2020(02), 4–10. https://​doi.​org/​10.​
31244/​zep.​2020.​02.​02.

Cebrián, G., Grace, M., & Humphris, D. (2013). Organisational learning towards sustainability in higher 
education. Sustainability, 4(3), 285–306. https://​doi.​org/​10.​1108/​SAMPJ-​12-​2012-​0043

Chen, J. C., & Martin, A. R. (2015). Role-Play Simulations as a Transformative Methodology in Environ-
mental Education. Journal of Transformative Education, 13(1), 85–102. https://​doi.​org/​10.​1177/​15413​
44614​560196

Davis, K., & Boulet, M. (2016). Transformations? Skilled change agents influencing organisational sus-
tainability culture. Australian Journal of Environmental Education, 32(1), 109–123. https://​doi.​org/​10.​
1017/​aee.​2015.​51

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ecolecon.2014.04.012
https://doi.org/10.1080/13504622.2015.1121378
https://doi.org/10.1080/13504622.2015.1121378
https://doi.org/10.1007/s11625-012-0181-5
https://doi.org/10.3390/su12072780
https://doi.org/10.1007/s11159-017-9683-9
https://doi.org/10.3390/su10124479
https://doi.org/10.31244/zep.2020.02.02
https://doi.org/10.31244/zep.2020.02.02
https://doi.org/10.1108/SAMPJ-12-2012-0043
https://doi.org/10.1177/1541344614560196
https://doi.org/10.1177/1541344614560196
https://doi.org/10.1017/aee.2015.51
https://doi.org/10.1017/aee.2015.51


	 M. Singer‑Brodowski 

1 3

Elias, D. (1997). It’s time to change our minds: An introduction to transformative learning. ReVision, 20(1), 
2–7.

Eschenbacher, S. (2018). Transformatives Lernen im Erwachsenenalter: Kritische Überlegungen zur Theo-
rie Jack Mezirows. Peter Lang Publishing Group.

European Commission (2001). Making a European area of lifelong learning a reality. Retrieved, April 20, 
2022, from: https://​www.​voced.​edu.​au/​conte​nt/​ngv%​3A337​22.

Fazey, I., Schäpke, N., Caniglia, G., Patterson, J., Hultman, J., Van Mierlo, B., Säwe, F., Wiek, A., Witt-
mayer, J., Aldunce, P., & Al Waer, H. (2018). Ten essentials for action-oriented and second order 
energy transitions, transformations and climate change research. Energy Research & Social Science, 
40, 54–70.

Felt, U., Igelsböck, J., Schikowitz, A., & Völker, T. (2013). Growing into what? The (un-)disciplined social-
isation of early stage researchers in transdisciplinary research. Higher Education, 65(4), 511–524. 
https://​doi.​org/​10.​1007/​s10734-​012-​9560-1

Förster, R., Zimmermann, A., & Mader, C. (2019). Transformative teaching in higher education for sus-
tainable development: Facing the challenges. GAIA—Ecological Perspectives for Science and Society, 
28(3), 324–326. https://​doi.​org/​10.​14512/​gaia.​28.3.​18

Freeth, R., & Caniglia, G. (2020). Learning to collaborate while collaborating: Advancing interdisci-
plinary sustainability research. Sustainability Science, 15(1), 247–261. https://​doi.​org/​10.​1007/​
s11625-​019-​00701-z

Freire, P. (2014/1970). Pedagogy of the Oppressed. Bloomsbury Publishing.
Grund, J., & Brock, A. (2019). Why we should empty pandora’s box to create a sustainable future: Hope, 

sustainability and its implications for education. Sustainability, 11(3), 893. https://​doi.​org/​10.​3390/​
su110​30893

Habermas, J. (2007 /1986). Reason and the rationalization of society. Beacon Press (The theory of commu-
nicative action,/Jürgen Habermas. Transl. by Thomas MacCarthy; Vol. 1).

Henderson, G. M. (2002). Transformative learning as a condition for transformational change in organi-
zations. Human Resource Development Review, 1(2), 186–214. https://​doi.​org/​10.​1177/​15384​30200​
10020​04

Hilger, A., Rose, M., & Wanner, M. (2018). Changing faces—Factors influencing the roles of researchers 
in real-world laboratories. GAIA—Ecological Perspectives for Science and Society, 27(1), 138–145. 
https://​doi.​org/​10.​14512/​gaia.​27.1.9

Hoggan, C. D. (2016). Transformative learning as a metatheory. Adult Education Quarterly, 66(1), 57–75. 
https://​doi.​org/​10.​1177/​07417​13615​611216

Holst, J. (2022). Towards coherence on sustainability in education: a systematic review of Whole Institution 
Approaches. Sustain Sci.

Intergovernmental Panel on Climate Change (IPCC) (2018). Global Warming of 1.5°C. An IPCC Special 
Report on the impacts of global warming of 1.5°C above pre-industrial levels and related global green-
house gas emission pathways, in the context of strengthening the global response to the threat of cli-
mate change, sustainable development, and efforts to eradicate poverty, Retrieved, April 20, 2022, 
from: https://​www.​ipcc.​ch/​sr15/​downl​oad/.

Jahn, T., Bergmann, M., & Keil, F. (2012). Transdisciplinarity: Between mainstreaming and marginaliza-
tion. Ecological Economics, 79, 1–10. https://​doi.​org/​10.​1016/j.​ecole​con.​2012.​04.​017

Jickling, B. (1992). Viewpoint: Why i don’t want my children to be educated for sustainable development. 
The Journal of Environmental Education, 23(4), 5–8. https://​doi.​org/​10.​1080/​00958​964.​1992.​99428​01

Knaggård, Å., Ness, B., & Harnesk, D. (2018). Finding an academic space: Reflexivity among sustainability 
researchers. Ecology and Society. https://​doi.​org/​10.​5751/​ES-​10505-​230420

Kolleck, N. (2019). The emergence of a global innovation in education: Diffusing Education for Sustain-
able Development through social networks. Environmental Education Research, 25(11), 1635–1653. 
https://​doi.​org/​10.​1080/​13504​622.​2019.​16755​93

Laloux, F. (2014). Reinventing organizations. A guide to creating organizations inspired by the next stage of 
human consciousness. 1. ed. Nelson Parker.

Lang, D. J., Wiek, A., Bergmann, M., Stauffacher, M., Martens, P., Moll, P., Swilling, M., & Thomas, C. J. 
(2012). Transdisciplinary research in sustainability science: Practice, principles, and challenges. Sus-
tainability Science, 7(S1), 25–43. https://​doi.​org/​10.​1007/​s11625-​011-​0149-x

Lave, J. & Wenger, E. (2011/1991). Situated learning. Legitimate peripheral participation. 24. print. Cam-
bridge University Press.

Livingstone, D. W. (1999). Exploring the icebergs of adult learning. Findings of the first Canadian survey of 
informal learning practices. The Canadian Journal for the Study of Adult Education, 13(2), 49.

https://www.voced.edu.au/content/ngv%3A33722
https://doi.org/10.1007/s10734-012-9560-1
https://doi.org/10.14512/gaia.28.3.18
https://doi.org/10.1007/s11625-019-00701-z
https://doi.org/10.1007/s11625-019-00701-z
https://doi.org/10.3390/su11030893
https://doi.org/10.3390/su11030893
https://doi.org/10.1177/15384302001002004
https://doi.org/10.1177/15384302001002004
https://doi.org/10.14512/gaia.27.1.9
https://doi.org/10.1177/0741713615611216
https://www.ipcc.ch/sr15/download/
https://doi.org/10.1016/j.ecolecon.2012.04.017
https://doi.org/10.1080/00958964.1992.9942801
https://doi.org/10.5751/ES-10505-230420
https://doi.org/10.1080/13504622.2019.1675593
https://doi.org/10.1007/s11625-011-0149-x


The potential of transformative learning for sustainability…

1 3

Lotz-Sisitka, H., Wals, A. E. J., Kronlid, D., & McGarry, D. (2015). Transformative, transgressive social 
learning: Rethinking higher education pedagogy in times of systemic global dysfunction. Current 
Opinion in Environmental Sustainability, 16, 73–80. https://​doi.​org/​10.​1016/j.​cosust.​2015.​07.​018

Mälkki, K. (2019). Coming to grips with edge-emotions: The gateway to critical reflection and transforma-
tive learning. In T. Fleming, A. Kokkos, & F. Finnegan (Eds.), European perspectives on transforma-
tion theory (1st ed., pp. 59–73). Springer International Publishing; Imprint Palgrave Macmillan.

Mezirow, J. (1978). Perspective transformation. Adult Education Quarterly, 28(2), 100–110. https://​doi.​org/​
10.​1177/​07417​13678​02800​202

Mezirow, J. (1991). Transformative dimensions of adult learning. Jossey-Bass.
Mezirow, J. (2000). Learning to think like an adult: Core concepts of transformation theory. In J. Mezirow 

(Ed.), Learning as transformation. Critical perspectives on a theory in progress (1st ed., pp. 2–33). 
Jossey-Bass.

Miller, T. R., Muñoz-Erickson, T., & Redman, C. L. (2011). Transforming knowledge for sustainability: 
Towards adaptive academic institutions. International Journal of Sustainability in Higher Education, 
12(2), 177–192. https://​doi.​org/​10.​1108/​14676​37111​11182​28

Miller, T. R., Wiek, A., Sarewitz, D., Robinson, J., Olsson, L., Kriebel, D., & Loorbach, D. (2014). The 
future of sustainability science: A solutions-oriented research agenda. Sustainability Science, 9(2), 
239–246. https://​doi.​org/​10.​1007/​s11625-​013-​0224-6

Moore, M.-L., Olsson, P., Nilsson, W., Rose, L., & Westley, F. R. (2018). Navigating emergence and system 
reflexivity as key transformative capacities: experiences from a Global Fellowship program. Ecology 
and Society. https://​doi.​org/​10.​5751/​ES-​10166-​230238

Moyer, J. M., Sinclair, A. J., & Quinn, L. (2016). Transitioning to a more sustainable society: Unpacking the 
role of the learning-action nexus. International Journal of Lifelong Education, 35(3), 313–329. https://​
doi.​org/​10.​1080/​02601​370.​2016.​11747​46

Nohl, A.-M. (2015). Typical phases of transformative learning. Adult Education Quarterly, 65(1), 35–49. 
https://​doi.​org/​10.​1177/​07417​13614​558582

Nowotny, H. (1999). The Need for Socially Robust Knowledge. TATuP, 8(3–4), 12–16. https://​doi.​org/​10.​
14512/​tatup.8.​3-4.​12

Ojala, M. (2016). Facing anxiety in climate change education: From therapeutic practice to hopeful trans-
gressive learning. Canadian Journal of Environmental Education (CJEE), 21, 41–56.

Palma, L. C., & Pedrozo, E. Á. (2016). Transformative learning to promote sustainability: Inserting the third 
level of learning in management programs. Brazilian Journal of Science and Technology. https://​doi.​
org/​10.​1186/​s40552-​016-​0018-3

Pereira, L., Frantzeskaki, N., Hebinck, A., Charli, J. L., Drimie, S., Dyer, M., Eakin, H., Galafassi, D., Kar-
pouzoglou, T., Marshall, F., Moore, M.-L., Olsson, P., Siqueiros-García, J. M., van Zwanenberg, P., & 
Vervoort, J. (2020). Transformative spaces in the making: Key lessons from nine cases in the Global 
South. Sustainability Science, 15(1), 161–178. https://​doi.​org/​10.​1007/​s11625-​019-​00749-x

Raworth, K. (2012). A safe and just space for humanity: Can we live within the doughnut. Oxfam Policy and 
Practice: Climate Change and Resilience, 8(1), 1–26.

Rickinson, M. (2001). Learners and learning in environmental education: A critical review of the evidence. 
Environmental Education Research, 7(3), 207–320. https://​doi.​org/​10.​1080/​13504​62012​00652​30

Rodríguez Aboytes, J. G., & Barth, M. (2020). Transformative learning in the field of sustainability: A sys-
tematic literature review (1999–2019). International Journal of Sustainability in Higher Education, 
21(5), 993–1013. https://​doi.​org/​10.​1108/​IJSHE-​05-​2019-​0168

Rowe, B. (2016). Challenging anthropocentrism in education: Posthumanist intersectionality and eating ani-
mals as gastro-aesthetic pedagogy. In S. Rice & A. G. Rud (Eds.), The educational significance of 
human and non-human animal interactions. Blurring the species line (pp. 31–49). Palgrave Macmillan.

Schäpke, N., Stelzer, F., Caniglia, G., Bergmann, M., Wanner, M., Singer-Brodowski, M., Loorbach, D., 
Olsson, P., Baedecker, C., & Lang, D. J. (2018). Jointly experimenting for transformation? Shaping 
real-world laboratories by comparing them. GAIA—Ecological Perspectives for Science and Society, 
27(1), 85–96. https://​doi.​org/​10.​14512/​gaia.​27.​S1.​16

Schauppenlehner-Kloyber, E., & Penker, M. (2015). Managing group processes in transdisciplinary future 
studies: How to facilitate social learning and capacity building for self-organised action towards sus-
tainable urban development? Futures, 65, 57–71. https://​doi.​org/​10.​1016/j.​futur​es.​2014.​08.​012

Schopp, K., Bornemann, M., & Potthast, T. (2020). The whole-institution approach at the University of 
Tübingen: Sustainable development set in practice. Sustainability, 12(3), 861. https://​doi.​org/​10.​3390/​
su120​30861

Schneider, F., Kläy, A., Zimmermann, A. B., Buser, T., Ingalls, M., & Messerli, P. (2019). How can science 
support the 2030 Agenda for sustainable development? Four tasks to tackle the normative dimension of 
sustainability. Sustainability Science, 14(6), 1593–1604. https://​doi.​org/​10.​1007/​s11625-​019-​00675-y

https://doi.org/10.1016/j.cosust.2015.07.018
https://doi.org/10.1177/074171367802800202
https://doi.org/10.1177/074171367802800202
https://doi.org/10.1108/14676371111118228
https://doi.org/10.1007/s11625-013-0224-6
https://doi.org/10.5751/ES-10166-230238
https://doi.org/10.1080/02601370.2016.1174746
https://doi.org/10.1080/02601370.2016.1174746
https://doi.org/10.1177/0741713614558582
https://doi.org/10.14512/tatup.8.3-4.12
https://doi.org/10.14512/tatup.8.3-4.12
https://doi.org/10.1186/s40552-016-0018-3
https://doi.org/10.1186/s40552-016-0018-3
https://doi.org/10.1007/s11625-019-00749-x
https://doi.org/10.1080/13504620120065230
https://doi.org/10.1108/IJSHE-05-2019-0168
https://doi.org/10.14512/gaia.27.S1.16
https://doi.org/10.1016/j.futures.2014.08.012
https://doi.org/10.3390/su12030861
https://doi.org/10.3390/su12030861
https://doi.org/10.1007/s11625-019-00675-y


	 M. Singer‑Brodowski 

1 3

Sinakou, E., Boeve-de Pauw, J., & van Petegem, P. (2019). Exploring the concept of sustainable develop-
ment within education for sustainable development: Implications for ESD research and practice. Envi-
ronment, Development and Sustainability, 21(1), 1–10. https://​doi.​org/​10.​1007/​s10668-​017-​0032-8

Singer-Brodowski, M., Beecroft, R., & Parodi, O. (2018). Learning in real-world laboratories: A systematic 
impulse for discussion. GAIA—Ecological Perspectives for Science and Society, 27(1), 23–27. https://​
doi.​org/​10.​14512/​gaia.​27.​S1.7

Singer-Brodowski, M., von Seggern, J., Duveneck, A., & Etzkorn, N. (2020). Moving (Reflexively within) 
structures. The Governance of education for sustainable development in Germany. Sustainability, 
12(7), 2778. https://​doi.​org/​10.​3390/​su120​72778

Singer-Brodowski, M., Förster, R., Eschenbacher, S., Biberhofer, P., & Getzin, S. (2022). Facing crises of 
unsustainability: Creating and holding safe enough spaces for transformative learning in higher educa-
tion for sustainable development. Frontiers in Education. https://​doi.​org/​10.​3389/​feduc.​2022.​787490

Sol, J., van der Wal, M. M., Beers, P. J., & Wals, A. E. J. (2018). Reframing the future: The role of reflex-
ivity in governance networks in sustainability transitions. Environmental Education Research, 24(9), 
1383–1405. https://​doi.​org/​10.​1080/​13504​622.​2017.​14021​71

Spangenberg, J. (2020). Practitioners’ lessons on key methodological challenges. In M. M. Keitsch & W. J. 
V. Vermeulen (Eds.), Transdisciplinarity for sustainability (pp. 75–92). Routledge.

Spannring, R., & Grušovnik, T. (2019). Leaving the Meatrix? Transformative learning and denialism in the 
case of meat consumption. Environmental Education Research, 25(8), 1190–1199. https://​doi.​org/​10.​
1080/​13504​622.​2018.​14550​76

Steffen, W., Richardson, K., Rockström, J., Cornell, S. E., Fetzer, I., Bennett, E. M., Biggs, R., Carpen-
ter, S. R., de Vries, W., de Wit, C. A., Folke, C., Gerten, D., Heinke, J., Mace, G. M., Persson, L. 
M., Ramanathan, V., Reyers, B., & Sörlin, S. (2015). Sustainability. Planetary boundaries: Guiding 
human development on a changing planet. Science, 347(6223), 1259855. https://​doi.​org/​10.​1126/​scien​
ce.​12598​55

Stein, S., Andreotti, V., Suša, R., Ahenakew, C., & Čajková, T. (2020). From “education for sustainable 
development” to “education for the end of the world as we know it.” Educational Philosophy and 
Theory. https://​doi.​org/​10.​1080/​00131​857.​2020.​18356​46

Sterling, S. (2011). Transformative learning and sustainability: Sketching the conceptual ground. Learning 
and Teaching in Higher Education, 5, 17–33.

Taylor, E. W. (2001). Transformative learning theory: A neurobiological perspective of the role of emo-
tions and unconscious ways of knowing. International Journal of Lifelong Education, 20(3), 218–236. 
https://​doi.​org/​10.​1080/​02601​37011​00360​64

Taylor, E. W. (2007). An update of transformative learning theory: A critical review of the empirical 
research (1999–2005). International Journal of Lifelong Education, 26(2), 173–191. https://​doi.​org/​10.​
1080/​02601​37070​12194​75

Taylor, E. W. (2017). Critical reflection and transformative learning: A critical review. PAACE Journal of 
Lifelong Learning, 26, 77–95.

Tom, M. N., Sumida Huaman, E., & McCarty, T. L. (2019). Indigenous knowledges as vital contribu-
tions to sustainability. Interational Review of Education, 65(1), 1–18. https://​doi.​org/​10.​1007/​
s11159-​019-​09770-9

van Poeck, K., Östman, L., & Block, T. (2018). Opening up the black box of learning-by-doing in sustain-
ability transitions. Environmental Innovation and Societal Transitions. https://​doi.​org/​10.​1016/j.​eist.​
2018.​12.​006

van Poeck, K., & Östman, L. (2020). The risk and potentiality of engaging with sustainability problems 
in education-A pragmatist teaching approach. Journal of Philosophy of Education, 54(4), 1003–1018. 
https://​doi.​org/​10.​1111/​1467-​9752.​12467

Vare, P., & Scott, W. (2007). Learning for a change. Journal of Education for Sustainable Development, 
1(2), 191–198. https://​doi.​org/​10.​1177/​09734​08207​00100​209

Verlie, B. (2019). Bearing worlds: Learning to live-with climate change. Environmental Education 
Research, 25(5), 751–766. https://​doi.​org/​10.​1080/​13504​622.​2019.​16378​23

Vogt, M., & Weber, C. (2020). The role of universities in a sustainable society. Why value-free research is 
neither possible nor desirable. Sustainability, 12(7), 2811. https://​doi.​org/​10.​3390/​su120​72811

WBGU (Wissenschaftlicher Beirat Globale Umweltveränderungen) (ed.) (2011). World in transition. A 
social contract for sustainability. Berlin, Germany: WBGU.

West, S., Haider, L. J., Stålhammar, S., & Woroniecki, S. (2020). A relational turn for sustainability sci-
ence? Relational thinking, leverage points and transformations. Ecosystems and People, 16(1), 304–
325. https://​doi.​org/​10.​1080/​26395​916.​2020.​18144​17

 Yacek., & Douglas, W. (2020). Should education be transformative? Journal of Moral Education, 49(2), 
257–274, https://​doi.​org/​10.​1080/​03057​240.​2019.​15894​34

https://doi.org/10.1007/s10668-017-0032-8
https://doi.org/10.14512/gaia.27.S1.7
https://doi.org/10.14512/gaia.27.S1.7
https://doi.org/10.3390/su12072778
https://doi.org/10.3389/feduc.2022.787490
https://doi.org/10.1080/13504622.2017.1402171
https://doi.org/10.1080/13504622.2018.1455076
https://doi.org/10.1080/13504622.2018.1455076
https://doi.org/10.1126/science.1259855
https://doi.org/10.1126/science.1259855
https://doi.org/10.1080/00131857.2020.1835646
https://doi.org/10.1080/02601370110036064
https://doi.org/10.1080/02601370701219475
https://doi.org/10.1080/02601370701219475
https://doi.org/10.1007/s11159-019-09770-9
https://doi.org/10.1007/s11159-019-09770-9
https://doi.org/10.1016/j.eist.2018.12.006
https://doi.org/10.1016/j.eist.2018.12.006
https://doi.org/10.1111/1467-9752.12467
https://doi.org/10.1177/097340820700100209
https://doi.org/10.1080/13504622.2019.1637823
https://doi.org/10.3390/su12072811
https://doi.org/10.1080/26395916.2020.1814417
https://doi.org/10.1080/03057240.2019.1589434


The potential of transformative learning for sustainability…

1 3

Yorks, L. & Marsick. V. J. (2000). Organizational Learning and Transformation. In J. Mezirow Jack & 
Associates (Ed.), Learning as Transformation: Critical Perspectives on a Theory in Progress (pp. 253–
281). Jossey-Bass.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.


	The potential of transformative learning for sustainability transitions: moving beyond formal learning environments
	Abstract
	1 Introduction
	2 Transformative learning
	3 Transformative learning for sustainability on the individual level
	3.1 Three examples of meaning perspectives in the context of sustainability
	3.2 Exploring transformative learning for sustainability on the individual level

	4 Organizational learning and learning in multi-professional networks
	5 Methodological issues and transformative learning
	6 Conclusion
	References


