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An Overview of the Papers in this Edition
his special edition of E:CO resulted
I from a series of very successful seminars
in the UK funded by ESRC (Economic
and Social Research Council) and organized
by Professor Eve Mitleton-Kelly, at the London
School of Economics with five other universi-
ties (King’s College London, Open University,
Cranfield, Lancaster and Oxford Brookes). The
purpose of the seminars was to explore what
complexity thinking has to offer policy mak-
ers. Two of the seminars focussed on climate
change and the papers in this special edition
are based on talks given at the seminars on
24 March 2009 at the LSE and 10 June 2009
at Cranfield. (A video recording of the March
seminar and all presentations are at www.lse.
ac.uk/complexity. Further seminars in 2010
on climate change can also be found at that

website.)

Four of the contributions—by Stephen
Peake, Sir Alan Wilson, David Elliot and Jean
Boulton—are reviewed papers. David’s paper
on sustainable energy systems takes an over-
view of policy issues for renewables, focusing
on the mitigation options, and asks some inter-
esting questions: should we think locally, re-
gionally or globally? How can we store energy?
Could renewables ever be enough? Stephen’s
paper explores how climate change policy de-
velops in practice, using a framework based
on complexity thinking developed by Johnson
(2008). He is also keen to bring to our atten-
tion the assumptions, often implicit, that are
made in creating policy; he reminds us that no
account is taken of the probability of shifts in
behavior which may result from policy imple-
mentation or increased information or actual
changes in the environment. He emphasizes
the existence of very substantial variations in
predictions from models and the need to be

flexible in developing and reviewing policy.
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Sir Alan’s paper looks at ways of mod-
elling cities in the light of climate change with
the intent of developing policy around urban
development. He shows that, with the model-
based analyses now available to us, future out-
comes are path dependent and liable to abrupt
change—phase transitions—at critical points.
As he says, it is an interesting and important
question as to whether developments can be
‘nudged’ towards beneficial outcomes at criti-
cal points as viewed from an energy-efficiency
perspective.

As well as the reviewed papers, we are
also privileged to include an interview with
Lord Puttnam, Vice Chancellor of the UK’s
Open University and a think-piece, based on
an interview, with Professor Brian Collins of
Cranfield University; both Professor Collins
and Lord Puttnam are advisers to the UK gov-
ernment and so have a good understanding of
policy-making and implementation in prac-
tice. Both their examples focus on the need to
develop policy systemically and holistically,
with a view to surfacing and tackling explicitly
conflicting goals; for example, between eco-
nomic, environmental and social perspectives.
There are concerns raised over the way rigid
government structures can mitigate against
this, and emphasis is given to the need for ed-
ucation to bring to our attention the inherent
complexity of the world and to emphasise the
dangers of over-simplification and the belief in
clear outcomes with clear data.

Jean’s paper, in the philosophy section,
is more theoretical and reflective, and explores,
more generally, what complexity thinking sug-
gests for policy development. It gives a good
overview of the basic tenets of complexity the-
ory and connects this with the earlier world-
views.

We have also chosen, as the classic pa-
per, one by Thorstein Veblen, written in 1898,
‘“Why is Economics not an Evolutionary Sci-



ence’. Initheargues thatitisirrational to imag-
ine the economy will reach equilibrium and
accord with the laws of physics; the only ra-
tional position is to assume that the economy
evolves. This is very clearly in accord with the
themes of complexity thinking, and it is both
refreshing and depressing to realize such ideas
were surfacing so long ago and did not gain
traction.

Climate Change Policy—
A Complex Problem
An Editorial Perspective by Dr Jean Boulton
hy is climate change policy of such
interest for complexity thinkers?
Or, perhaps a better question is to
ask why complexity thinking is so important
for policy makers? Climate change policy is
non-trivial for many reasons. First, to tackle
climate change is to tackle economic growth—
or at least growth in consumerism, based, as it
is, on goods made from often finite resources,
needing energy for manufacture and transport.
Even a discourse on the faintest possibility of
limiting growth is highly political and one that
most politicians and corporate leaders are un-
willing to entertain.

Secondly, the topic is alive with issues
of social justice, as climate change will impact
the developing world to a far greater extent
than the developed world; so if we are to miti-
gate against climate change, are we to do so at
the expense of the poor and the powerless?
Thirdly, it is highly complex and interconnect-
ed. Understanding, for example, the impact of
melting ice, the release of gases trapped in the
permafrost, the way currents may change in
the oceans—and how these all interrelate—is
difficult enough. But then we have to consider
the impact on human behavior of emerging
policies and the impact of the way the media re-
portsuch issues—not to mention the impact of
actual changes to the weather. Climate change
denial is once again gathering momentum,
fuelled in part by the coldest winter for thirty
years in Europe and in part by questions over
the validity of some data in key reports and
from key institutions. How can such changes
in attitude be incorporated into policy? How
can we anticipate how different governments
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will respond? These are complex and funda-
mentally unanswerable questions, so how can
policy weave a way through such complexity
and, equally, take account of the behaviors of
those with vested interests in the status quo
and with vested interests in remaining in pow-
er?

Fourthly, there is the issue of scale. Cli-
mate change is global and thus cuts across any
existing form of global governance. How can
we find a way to deal with the way water is used
when rivers flow across national boundaries?
How can we truly understand the impact that
deforestation in South America may have on
flooding in Bangladesh? And, as humans, we
seem to find it very difficult to take seriously
future threats when short-term data is inevi-
tably ambiguous. How can we take in, emo-
tionally and psychologically, that a particularly
cold winter in Europe is indicative of global
warming, even if we understand the science
of climate change and so understand it cogni-
tively? How can we really internalize that our
use of the car today is truly connected to future
irreversible and highly dangerous shifts? How
can we make sense of and act on the fact that
the medium-term impact of greenhouse gases,
given the time lag, is already set? And how will
long-term policy ever be set when it potential-
ly affects short-term economic prosperity—
not in the interests of those who wield power,
be they financiers, politicians or corporate gi-
ants.

So what has complexity thinking to of-
fer? One of the great difficulties in answering
this question is that the question itselfis framed
within a reductive, Newtonian, machine para-
digm. We want complexity thinking to give us
answers and solid ways forwards because we
believe that optimal solutions and predictable
outcomes exist. Part of what complexity think-
ing has to offer is that is gives ample evidence
that the future, whilst not being random, in-
deed being path-dependent, is nevertheless
not predictable. There are often turning points
where the future may evolve in more than one
direction; the future is a complex product of
the past, mitigated by chance and by choices;
where different decisions in seemingly differ-
ent spheres interact and mutually affect each
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other. So, whilst we might not like the picture
it presents, complexity thinking emphasizes
inter-connectedness and dynamic change and
emphasizes the limits to predictability and in-
deed to knowledge. And there is an argument
to say that if we accept the reality of this, we
may indeed do a better job of developing policy
and creating processes.

This is not a recipe for giving up. Rath-
er, it is recognition that policy is, to some de-
gree, provisional and is very likely to need to be
modified in light of unexpected outcomes, of
unforeseen events. We should regard policy as
live, as requiring constant attention, as intrin-
sically complex. And we should set up organi-
zational structures and processes that facilitate
policy development across interconnected is-
sues and allow for regular review and develop-
ment in light of unintended consequences and
changing contexts. Finally, we must address
the issues of scale. How can we establish gov-
ernance processes, with teeth, that are glob-
al, while allowing local flexibility, and at the
same time address the long term? How can we
mitigate against economic and political short-
termism? We may need to tackle some of those
tacit ‘policies’ that have become accepted as
the norm—such as limited liability for compa-
nies, which creates a particular attitude to risk:
a preponderance of public limited companies
rather than private ownership, which creates
short-termism: and, of course, re-consider the
appropriate level of financial regulation.

When considering such sweeping
changes to the status quo, it can seem difficult
to remember that such norms were at one time
quite different. In particular, the view that a
largely unregulated marketis the bestapproach,
has really taken hold. John Gray (1998), Emer-
itus Professor of European Thought at the Lon-
don School of Economics, in his 2009 foreword
to ‘False Dawn: the delusions of global capital-
ism’, talks of this neo-liberal view that market
forces lead to the ‘best’ outcome as a utopia.
Veblen (1898) picked up the same theme in his
criticism of Adam Smith’s recourse to ‘natu-
ral law’. Gray believes, as part of this utopian
perspective, we tend to ignore history, and to
imagine a ‘breathless continuation of the pres-
ent’. He calls it, borrowing Fukuyama’s (1992)
phrase, ‘the end of history’.
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This utopian view creates a number of
difficulties; it makes it difficult to learn from
the past; it makes it difficult to consider that
new policies and worldviews are possible. If we
are doing the best, making progress, itis easy to
ignore or deny climate change, to imagine that
‘all will be well’. Diamond’s (2005) treatise on
‘Collapse’ shows how often societies that col-
lapsed failed to take seriously the signs of their
demise.

That well-known complexity theorist
Mark Twain said ‘history does not repeat itself,
but it does often rhyme’: a reminder that we ig-
nore the lessons of history at our peril.
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Some Reflections on Complexity Theory,
Policy and Climate Change

Editorial Comments from Professor Eve
Mitleton-Kelly

hat the papers in this special edi-
tion show is that we have reached
a critical point which will force us

to explore the space of possibilities (this and
all other complexity principles mentioned in
this editorial can be found in Mitleton-Kelly,
2003) and find new ways of living, travelling,
different sources of energy, new forms of ag-
riculture and urban development. In complex-
ity terms the global human social ecosystem
is being pushed far-from-equilibrium (Nicolis
& Prigogine, 1989; Nicolis, 1989; Prigogine
& Stengers 1985) in the sense that it is being
pushed away from its existing norms of be-
havior, thinking, relating and working. When
a complex system is pushed away from its
norms, it may be forced towards a critical point
where choices will have to be made. This is a
point of innovation when several possible op-
tions are explored until one (or more) possible
new paths are found and ‘new order’ emerges.
This is the theory, and the papers show some

3



of these options. What policy makers need to
recognise is the fact that we have reached this
critical point; they either have to take deliber-
ateaction to both mitigate and adapt! to climate
change or these changes will be forced upon us
by significant climatic changes that will result
in persistent drought, flooding through heavy
rainfall as well as sea level rise, deforestation,
desertification, crop failures, and insufficient
energy generation. In addition we are likely to
see conflict due to water shortages as well as
shortages of other key resources.

The sheer multiplicity of factors to be
taken into account when trying to address cli-
mate change, often results in either paralysis in
the decision making process or denial, because
complexity is seen as an insurmountable or in-
tractable problem. Buta complex problem only
appears intractable when addressed in a linear
or simplistic way. On the other hand, if com-
plexity theory is seen as a means of explaining
and understanding the behavior of complex
systems, then we have a way forward. Under-
standing the characteristics of complex behav-
ior means that we can work with those charac-
teristics rather than against them.

One of the ways to approach climate
change as a complex problem is to acknowl-
edge that there is no single solution, but that
many will have to be explored. Also thatit can-
not be addressed top-down through Govern-
ment action alone. What complexity theory
and practice demonstrate is that action needs
to be taken at several levels simultaneously:
individual, community, regional, country and
groups of countries (e.g., the EU, the various
‘G’ groups, etc.). To do this Governments and
policy makers do need to create enabling envi-
ronments that will facilitate engagement and
involvement, which will lead to action at the
individual, community and regional levels.
Such environments will need to facilitate and

1. From Wikipedia: Climate change mitigations are
measures or actions to decrease the intensity of ra-
diative forcing in order to reduce global warming.
Mitigation is distinguished from adaptation, which
involves acting to minimize the effects of global
warming. Most often, mitigations involve reduc-
tions in the concentrations of greenhouse gases, ei-
ther by reducing their sources or by increasing their
sinks.
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not block self-organization (in the sense that a
group of people take action and responsibility
themselves without external direction). The
Transition Town movement is one such ex-
ample, when local communities support each
other to drastically reduce their carbon emis-
sions to mitigate the effects of climate change,
while at the same time increase resilience to
mitigate the effects of peak oil.

Another example is a cluster of self
organized initiatives, taken by communi-
ties in West African States in the ECOWAS
group (Economic Community of West African
States). These initiatives have two things in
common: (i) they are local, either to a Mem-
ber State or a community; and (ii) they involve
local people and communities. The initiatives
very briefly were: (a) addressing massive il-
literacy (e.g., 70% in Sierra Leone) through
public education, by actively using the com-
munity’s ‘distributed intelligence’; (b) the Mali
Rice Initiative to decrease dependence on food
imports; (c) Sierra Leone’s Counter-Deforesta-
tion measures which include the involvement
of community schools and traditional rulers;
and (d) Peace Building, based on distributed
intelligence & local contributions.

The value of identifying these initia-
tives is not in copying them; as ‘best practice’
cannot be copied effectively. The value lies in
the inspiration they provide and in learning
why they were successful or why they failed.
Copying does not work because what is usu-
ally copied is ‘what’ and ‘how’ something
was done. But transferring the ‘what’ and the
‘how’ to a totally different context, means that
the initial conditions are different and conse-
quently the outcome is also likely to be differ-
ent. By contrast, understanding ‘why it worked
in that context’ and ‘what would have stopped
it working in that context’, are much more use-
ful. From this understanding we can derive
underlying principles, which are transferable.
Itis this deeper understanding, which can then
lead to successful adaptation of local initiatives
into a new and different context.

Furthermore, if this information is
made widely available to other communi-
ties, the benefits will multiply through learn-
ing. Success has a re-enforcing effect through
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positive feedback, the better it works the more
others are inclined to try out similar initia-
tives; and the more is known about why they
worked, the next iteration will be improved,
and so on. The whole thing creates a positive
environment of ‘can do’, which counters the
consistent negative messages generated by the
possibility of imminent crises.

These communities are actively and lo-
cally ‘exploring the space of possibilities”; when
a complex system (a group, community, orga-
nization or country) is facing a crisis, and when
past solutions are no longer effective, it search-
es for new options, new solutions and creative
alternatives to addressing the problem. Not all
the options will work, but some will be effec-
tive and successful. By making these successful
attempts widely known, it will help reduce the
number of unsuccessful attempts.

Furthermore, when a new idea is being
tried, both the idea and the people involved,
evolve and change in the process. When the
change is reciprocal and all those involved in-
fluence and change each other, then the pro-
cess becomes coevolutionary. When change is
only in one direction, e.g., when individuals or
a group change in response to changes in their
environment, then this is adaptation. How-
ever, when adaptation in time affects the envi-
ronment and changes it, then both the adapt-
ing entity and its environment have influenced
each other and changed in the process. This
reciprocal coevolutionary process is very pow-
erful; that is why it is not always necessary to
make major top-down interventions in order
to bring about significant change; while creat-
ing an enabling environment which facilitates
self-organization, exploration of the space of
possibilities and coevolution, is far more ef-
fective, when it encourages multiple local and
simultaneous experiments. One advantage of
alocal experiment is that it is relatively safe in
the sense that if it fails it has not affected the
entire system or in this case a country or even
the whole planet.

All these initiatives will however have
emergent outcomes which may be either de-
sirable or undesirable. This is where learning
and awareness of the unfolding process is im-
portant and where policy makers have a par-
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ticular role. In seeing the bigger picture and
quickly identifying potentially undesirable
emergent outcomes. This however means that
they are aware of complexity theory and emer-
gence. Such awareness is growing. Several UK
Government Departments are exploring the
theory and a round table of five Governments
(Brazil, Canada, Netherlands, Singapore, UK)
was set up recently to look at emergence and
resilience from a complexity theory perspec-
tive. Furthermore, China is taking learning
and complexity very seriously and forty senior
civil servants from different parts of China,
have recently taken a course in organizational
learning and complexity in an attempt to un-
derstand how to create learning organizations
(enabling environments that facilitate learn-
ing) using the principles of complexity. What
these examples show is that policy makers
are taking an active interest in understanding
complexity theory, but more is necessary if the
complex problem which is climate change is to
be addressed effectively.

On the other hand policy makers are
inclined towards ‘group think’ and tend to fa-
vour a few well-tried options. For instance,
the UK Government is at present favouring
wind and wave generation and is, not putting
enough resources into researching and actively
developing alternative forms of power gen-
eration. The potential danger is that we may
become ‘locked in’ to a position, which is re-
inforced through positive feedback processes
until it becomes extremely difficult and costly
to change.

This danger could again be reduced if
policy makers were aware of these dynamic
complex processes as they unfold. The mes-
sage of this reflection is threefold: (i) to address
a complex problem it is not enough to act top-
down, action needs to be taken at multiple lev-
els at the same time; (ii) this necessitates active
engagement of individuals, communities, and
local governments; (iii) an effective way to en-
sure such participation is to create an enabling
environment which facilitates local experi-
ments, and a process for sharing the learning
from these experiments, whether successful or
not. In addition, policy makers do need to un-
derstand how complex behavior arises through



interaction with non-linear, emergent and un-
predictable outcomes; the dynamics of self-
organization, exploration of the space of possi-
bilities, coevolution and path dependence; and
that a single solution cannot be enough to ad-
dress a multi-dimensional complex problem,
which is coevolving with every action and de-
cision taken to address it. Climate change can
be addressed effectively if the problem is rec-
ognized correctly and addressed appropriately
and in time.
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