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a b s t r a c t

This paper considers the changes in education and capacity building that are needed in

response to environmental and social challenges of the 21st Century. We argue that such

changes will require more than adjustments in current educational systems, research

funding strategies, and interdisciplinary collaborations. Instead, it calls for a deeper ques-

tioning of the assumptions and beliefs that frame both problems and solutions. We first

discuss the challenges of transforming education and capacity building within five key

arenas: interdisciplinary research; university education systems; primary and secondary

education systems; researchers from the developing world; and the public at large and

politicians. Our starting point is that any type of revolution that is proposed in response to

global change is likely to reflect the educational perspectives and paradigms of those calling

for the revolution. We differentiate between a circular revolution (as in the ‘‘plan-do-check-

act cycle’’ often used in change management) versus an axial revolution (moving to a

different way of thinking about the issues), arguing that the latter is a more appropriate

response to the complex transdisciplinary challenges posed by global environmental

change. We present some potential tools to promote an axial revolution, and consider

the limits to this approach. We conclude that rather than promoting one large and

ideologically homogenous revolution in education and capacity building, there is a need
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‘‘You say you want a revolution

Well, you know

We all want to change the world. . .

You say you got a real solution

Well, you know

We’d all love to see the plan. . .

The Beatles (1968)

1. Introduction

There is extensive scientific evidence that human-induced

changes to the environment are threatening to ‘‘a safe

operating space for humanity’’ (Rockström et al., 2009, p.

472) and that processes such as climate change could have

dramatic consequences for humanity (UNDP, 2007/2008).

Many consider that there is an urgent need to respond to

global environmental challenges, and diverse solutions and

approaches have been put forward, ranging from transforma-

tion of energy and agricultural systems to transformation of

development paradigms, power relations, and values and

worldviews (Beddoe et al., 2009; Crompton and Kasser, 2009;

Leiserowitz et al., 2006). Underlying many of the arguments for

transformative responses to global environmental change is a

growing recognition that the complex environmental and

social challenges of the 21st Century require a different

approach to education and capacity building. In fact, it has

been argued that nothing less than a ‘revolution’ in education

and capacity building is needed to confront the challenges

posed by global environmental change (RESCUE, 2009). Indeed,

Albert Einstein is often attributed with the reminder that ‘‘we

cannot solve our problems with the same thinking we used

when we created them.’’

Transformative changes in education and capacity build-

ing can play a critical role in developing understandings and

actions to address the complex, non-linear and potentially

irreversible environmental changes associated with human

activities (Sterling, 2001; Fazey, 2010). There are, for example,

calls for transforming the current and dominant framing of

knowledge from a ‘‘closed, uniform, linear and placeless

system of insights and aptitudes’’ to an open knowledge

system that brings in a holistic perspective to the dynamics of

complex interactions of social-ecological systems (RESCUE,

2011, p. 26). This requires interdisciplinary and transdisciplin-

ary approaches to both education and research, as well as the

development of new capabilities, including humility and

openness toward other systems of thought and sources of

knowledge (RESCUE, 2011).

However, there are concerns that most universities and

research institutes are limited in their delivery of the type of

interdisciplinary knowledge needed to address environmental

problems, and few have approached knowledge from a

transdisciplinary perspective. Furthermore, they are not

delivering as quickly as scientific findings suggest is necessary.

The question is, what actions need to be taken? What kinds of

capacities need to be built? What exactly does a revolution in

education and capacity building entail? These are some of the

questions that were addressed by the Working Group on

‘‘Toward a Revolution in Education and Capacity Building,’’

which was part of the RESCUE project (Responding to

Environmental and Social Challenges for our Unstable Earth),

a Frontiers of Science initiative funded by the European

Science Foundation (ESF) and European Cooperation in

Science and Technology (COST). As a foresight project, a key

emphasis was on the future of education, and in particular on

moving from first-order changes that amount to ‘‘doing more

of the same, but better’’ to second- or third-order changes that

involve re-thinking systems by ‘‘seeing things differently’’

(Sterling, 2001, p. 28).

In this paper, we discuss the ‘‘revolution’’ in education and

capacity building that is deemed necessary in response to

urgent environmental and social challenges. We first argue

that any type of revolution that is proposed in response to

global change is likely to reflect the educational perspectives

and paradigms of those calling for the revolution. Diverse

attitudes toward a revolution were visible within the Working

Group itself. We next explore the challenges of transforming

education and capacity building within five key arenas. We

differentiate between a circular revolution (doing similar

things repeatedly) versus an ‘‘axial’’ revolution (moving to a

different way of thinking about the issues). An axial revolution

rests first and foremost on creating conditions for transfor-

mation through non-conventional tools and approaches that

allow individuals (including academic staff, administrators,

researchers and policy-makers) to question current assump-

tions and beliefs, whether about the future of education or the

future of the planet. Finally, we consider some of the potential

tools to promote an axial revolution in education and capacity

building, including a ‘‘Futures Literacy’’ method for identifying

creative solutions to the new challenges for education and

capacity by revealing implicit assumptions about how we tend

to think about the future.

It became clear through this work that one’s anticipatory

assumptions and beliefs shape decisions and actions, includ-

ing the curriculum and agendas for education and capacity

building. Addressing these assumptions can thus serve as an

important point of departure for identifying creative and

for a revolution in the way that leaders working with education and capacity building look at

systems and processes of change. From this perspective, transformative learning may not

only be desirable, but critical in responding to the challenges posed by global environmental

change.
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