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ntil the 1960’s the post war economic 
growth was considered a great achievement 

of modern societies, as it was able to assure stabi-
lity and welfare. The end of 1960s, however, 
brought criticisms of economic growth for what 
was seen as its darker side. The 1972 Report to the 
Club of Rome was a warning to the world about 
fatal effects of continuous exponential economic 
growth and its consequences: increasing pollution, 
overexploitation of renewable resources, exhausti-
on of non-renewable resources. A heated debate 
over economic growth and the environment was 
started between the supporters, who considered 
economic growth good for the environment and 
the antagonists, according to whom economic 
growth was the root cause of the environmental 
degradation and for that reason should be reduced 
or even reversed. As a result, in the late 1980s the-
oretical investigation of the relationship between 
economic growth and environment was started, 
many computer models and future forecasting 
were developed, but the debate could not be put to 
rest due to a lack of environmental data as well as 
differing opinions and values about what is a sustai-
nable future. The first empirical studies were car-
ried out only in 1990 and they revealed the 
existence of an inverted U curve relating use of en-
ergy and materials with income, the so-called Envi-
ronmental Kuznets Curve (EKC). The curve was 
consistent with the observation that in some of the 
developed countries environmental pressure has 
been reduced while economic growth has continu-
ed. In 1992 the World Bank published a report 
suggesting the possibility of delinking economic 
growth from its environmental burden (1). 

 �Early successes 
Since the first environmental movements of the 
1960s the OECD countries have been successful 

in using regulatory instruments to reduce polluti-
on and overexploitation of natural resources. 
Technology advances made it possible to increase 
life expectancy, improve resource use, reduce 
pollution and better understand how life support 
systems operate at a global level. All OECD coun-
tries have developed a portfolio of environmental 
policies and many socio-economic imbalances 
have been addressed especially in more environ-
mentally aware countries. The report by Azar on 
the past trends and prospects for the future de-
coupling indicates that there has been some de-
coupling of some emissions in some developed 
countries (2). Part of the explanation being the 
shift of some industries from developed to deve-
loping countries. However, according to Johnson 
„...despite all the elegant rhetoric that surrounds 
discussions about sustainable development, we 
are far from heaving made significant progress 
toward that goal“ (3). One would wonder why.

 �Complex global environmental  
problems

When we take a closer look at the Environmental 
Kuznets Curve as presented by the World Bank we 
discover that indeed it is true but only for local 
environmental problems such as air contaminati-
on or water pollution in the cities. The empirical 
evidence confirms that indeed growing income 
levels can be combined with improvement of lo-
cal environmental quality. 
This is probably for two reasons: firstly, because 
people take action based on health impact obser-
vations and secondly: because costs and benefits 
play out at the same (local/national) level and 
within one generation. When we talk about envi-
ronmental problems that are manifest at a regio-
nal level, such as acidification and water quantity/
quality issues at the scale of river catchments, the-
re is less evidence that people successfully 

address these problems as income levels go up. 
One reason is that upstream and upwind industri-
al and agricultural activities benefit from the abi-
lity to pollute and overuse environmental resour-
ces such as water and air, while downstream and 
downwind, people and nations experience the 
negative impacts. Another reason for continued 
environmental degradation as income levels go 
up, is the time delay between the act of polluting 
and the effect of pollution downstream. 
Similar curves drawn for global environmental pro-
blems such as climate change and loss of species 
and habitats do not resemble Environmental Kuz-
nets Curves at all. Empirical data illustrate that there 
is no income related levelling off point when we 
look at the relation between income and emissions 
of greenhouse gasses (given the predominant use of 
fossil fuels). The OECD list of red lights (problems 
that have worsened in the past, or are expected to 
do so in the future), next to the greenhouse gas 
emissions, also includes: decline in tropical forest 
coverage, overfishing and loss of biodiversity.
Environmental problems at this level are challen-
ging because income levels correlate with energy 
use and present day energy use is coupled with 
carbon dioxide emissions. Similarly, the space 
and resources we use for our activities (housing, 
transport, food and also recreation) grows line-
arly with income projections going up; this is at 
the expense of natural habitats. There is also no 
direct correlation with human health impacts so 
the sense of urgency to address these issues is 
generally low. Finally those who could take first 
actions – the developed and richer countries – 
are the least vulnerable to the effects of global 
environmental change and they do not feel imme-
diate urgency to take any action. Indeed, a critical 
feature of global environmental change is the time 
scale of biophysical response: climate responds 
to changes in the concentration of greenhouse 
gases at a time scale in the order of decades to 
centuries and more. 
Global environmental change is thus so very diffi-
cult to approach in the traditional way in which 
environmental problems have been addressed so 
far because the activities that cause these pro-
blems (energy use, food production, mobility) 
are deeply embedded in our cultures. The global 
environmental problems often originate from dif-
ferent sources, are characterised by a great 
number of stakeholders and their interests and 
are marked by large uncertainties. They are also 
urgent and require action before the effects actu-
ally become visible. 
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Moving towards systems innovation 
Steigender Wohlstand schafft mehr und andere Umweltprobleme, als er löst. Zur 
Lösung der mit Wirtschaftswachstum einhergehenden globalen Umweltprobleme 
ist ein grundlegender Systemwandel nötig. Die industrielle Produktion muss 
Wirtschaftswachstum weitestgehend vom Ressourcenverbrauch entkoppeln. 
Ausgangspunkt für eine umfassende Neuorganisation der Produktionssysteme  
ist Wissen, das die Grundlagen für Systeminnovationen schafft. Transitions
forschung stellt dieses Wissen als Alternative zum Status Quo bereit. 
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 �Transformation – a panaceum?

Global environmental change will test, in an un-
precedented way, the capacity of the human spe-
cies to manage their activities in a pro-active man-
ner, especially when we want to combine growing 
income levels with a significant reduction in the 
impact of human activities on global life support 
systems. Such an approach will have to focus on 
systems and systems change. A system being de-
fined as a chain of production, distribution, con-
sumption and disposal activities including the in-
centives that shape the system (i.e. property, lia-
bility and fiscal laws and regulations). Given the 
complexity of such chains and given the need for 
a pro-active approach such system changes will 
require the involvement of society as a whole and 
they will require an inspiring vision to mobilize all 
participants. It is clear that such visions are likely 
to compete with one another, which can slow 
down the change, but this is not necessarily coun-
ter productive as competition is a driving force in 
itself. Furthermore, a change to more sustainable 
systems is only partially a matter of technology. 
Economic, socio-cultural and institutional change 
plays an equally important role. In fact, transfor-
mation can only be successful when the technolo-
gical change is inherently coupled with a societal 
change.
These considerations and a wide international, 
multidisciplinary consultation provided founda-
tions for the creation of the Industrial Transfor-
mation project (IT) of the International Human 
Dimensions Programme on Global Environmental 
Change (IHDP). The overarching goal of the IT 
research is threefold: 
● To understand complex society-environment 
interactions;

● To identify driving forces for change;
● To explore development trajectories that have 
significantly smaller burden on the environment.
The IHDP-IT programme is based on the assump-
tion that important changes in production and con-
sumption systems will be required in order to meet 
the needs and aspirations of a growing world po-
pulation while using environmental resources in a 
sustainable manner. This type of research has to be 
of a multi-disciplinary character. Industrial Trans-
formation therefore builds on the foundations of a 
range of social science disciplines including econo-
mics, sociology, psychology, human ecology, an-
thropology, political science, geography and histo-
ry, as well as on the foundations of natural sciences 
such as physics, chemistry, biology and technologi-
cal sciences. To provide a framework for the co-
operation required between various disciplines, a 
matrix was developed (figure 1). 
The rows reflect the disciplinary research fields 
that each has a certain tradition, while the colum-
ns describe a set of human activities aimed at 
meeting specific human needs (4). Through this 
multi-disciplinary approach, the Industrial Trans-
formation Project strives to build on existing pil-
lars of research and draw from expert communi-
ties while developing new research topics and 
radical approaches. 

 �Why Industrial Transformation? 
The word Industrial in the name of the project was 
selected to describe and indicate the need for a 
transformation of ALL human activities defined as a 
chain of interrelated economic activities aimed at 
providing a specific need for a society. Industrial 
Transformation was defined analogously to Industri-
al Metabolism and hence refers to all processes 
reflecting economic activity instead of those of the 

industrial sector alone. Industrial Transformation 
could also be called Societal Transformation but this 
word is confusing as it emphasizes changing norms, 
values and attitudes instead of transforming inputs 
into outputs. Looking at the history of how societies 
moved from agricultural to an industrial mode of 
subsistence, one could argue that many countries 
are past the industrialization process and therefore 
Industrial Transformation is over, but this is not 
what IT refers to. Current societies including the so-
called post-industrial world are strongly based on 
the production of goods and services in ways that 
have a massive effect on environment (e.g. the ener-
gy and food sector as well as tourism and the health 
care sector). Industrial Transformation is therefore 
about transforming production and consumption 
based societies towards sustainability. 
The road towards sustainability through the de-
coupling of economic development from its en-
vironmental burden proves to pose many chal-
lenges. There are many areas of human needs 
that need to be addressed such as food, fresh 
water, health, shelter, mobility and energy, to 
name only a few. There are also many dimensi-
ons in which sustainability needs to be achieved, 
including e.g., technical, socio-economic, cultu-
ral or spatial aspects. Achieving sustainability in 
the broad sense therefore appears to require a 
multitude of changes that have been referred to 
by analysts from different disciplinary back-
grounds using a variety of concepts. System in-
novation, regime transformation, industrial 
transformation, technological transition, socio-
economic paradigm shift are some of the best 
known. 

 �Geographical differences

Figure 1: Tentative Framework for Industrial Transformation Research 
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When studying historical transformations with the 
aim to fuel the policy process and envisage pa-
thways towards sustainability, it is of utmost im-
portance to take account of regional differences 
within the framework of global interconnected-
ness. This is not only due to various levels of eco-
nomic development, but also because of different 
climatic conditions and topography and often ve-
ry different cultural and socio-political patterns. 
For example, the challenge for the OECD coun-
tries is to continue economic development while 
reducing environmental burden (de-coupling of 
economic growth from its environmental bur-
den). For the South Asian region a single challen-
ge cannot be defined since differences among 
and within the countries in terms of production 
and consumption are too large to allow for such 
a simplification. The rapid change to natural gas 
busses in New Delhi or growth of kilowatts pro-
duced by decentralized renewable energy systems 
in India could serve as good examples of change 
for many OECD countries. But at the same time, 
the South Asian region is home to the largest 
number of poor and nearly half of the two billion 
people without access to energy. 
With repart to future and actual urban-industri-
al growth, the challenge for this region is to shift 
to patterns of economic development that are 
significantly less energy, resource and pollution 
intensive (5).

 �Conclusions
Global environmental change problems such as 
climate change, the loss of biodiversity and the ove-
rexploitation of water resources require major 
changes of the way energy, food, transport and wa-
ter needs are met. In view of these global environ-
mental problems and their irreversibility, there is 
an urgent need to explore development trajectories 
and implement strategies that have a significantly 
smaller burden on the global environment.
The activities causing global environmental change 
such as the production and consumption of (fossil 
fuels) energy, transport, food and water are deeply 
embedded in our societies. Therefore traditional 
command-and-control policy measures will not 
suffice in bringing about the required changes. Sy-
stem innovation offers a more promising approach. 
It advocates a reconsideration and innovation of the 
entire chain of production and consumption as well 
as the institutional and political structures that sha-
pe relations between the two.
The international community has developed a 
number of research concepts and tools to address 

the enormous challenge of global environmental 
change. There is a consensus that effective re-
search approaches should include the analyses of 
technological, socio-economic and institutional 
change. Such multidisciplinary approaches are 
generally presented under the name of industrial 
transformation research.
Industrial Transformation research as described 
and promoted by the International Human Di-
mensions Programme brings the various research 
approaches together (6). This programme plays 
an important role in the generation and sharing 
of the knowledge required to initiate and guide 
international, regional, national and local efforts 
towards more sustainable production and con-
sumption processes. The character of the most 
urgent global environmental problems legitimises 
the focus on the transformation of production 
and consumption of energy, transport, food and 
water and the technical, institutional and societal 
elements that shape these systems.
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