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a new quality of life: a “new deal” for economy, environ-
ment, and employment

You do not have to be a staunch supporter of the en-
vironmental movement to recognise that we in Ger-
many, Europe and worldwide urgently have to 
change our traditional political and economic strate-
gies. Just a look at medium- and long-term economic 
success alone is sufficient: 

— There will soon be 9 billion instead of 6.5 billion 
people living on our planet; 

— More and more people are using our limited 
reserves of resources and energy; 

— As a result, prices for these limited resources and 
energy resources are constantly rising. 

Countries such as Germany that are both resource-
poor and export-orientated are facing extreme eco-
nomic threats. At the same time, the hunger for en-
ergy and resources is leading to increasingly reckless 
methods of extracting or growing resources. The con-
sequences of this escalating destruction of the envi-
ronment and its resulting economic costs have long 
since hit even the rich industrialised countries, in the 
form of climate change, for example. 

Anyone who does not have the means to keep up in 
this competition will simply be left behind. Already a 
continent such as Africa is forced to use the develop-
ment aid made available from worldwide sources to 
cope with rising prices for oil and gas. The threat of 
conflicts escalating into war and civil war over limi-
ted resources cannot be ignored.

Thus it is a matter of real challenges to humankind. 
Prof. Klaus Töpfer, former head of the United Nations 
Environment Programme and former German Envi-
ronment Minister described the situation as follows: 
“It has become an unmistakeable fact that it is not 
financial capital, nor human capital, but environ-
mental capital that is increasingly becoming the fac-
tor blocking further economic development. Water, 
soil, biodiversity, climate, air pollution – throughout 
the world the ecosystems connected with these areas 
are increasingly showing symptoms of exhaustion.”

It is thus as much a question of economic sense as 
ecological responsibility to find answers to deal with 
these challenges. And the answers and alternatives 
already exist: 

— Greater efficiency in use of energy and resources, 
and  

— Greater use of natural, renewable resources in-
stead of growing dependency on finite resources 
that are become scarcer all the time. 

Nature has provided us with a gigantic database and 
an inexhaustible source of resources, which we ur-
gently need to maintain our high-tech systems and 
modern industrialized societies. 

The areas of application are virtually unlimited: 

— At the research airport in Braunschweig, DLR–
 German Aerospace Center, for example, is car-

rying out research into replacing metal and pla-
stic in aircraft construction with materials made 
from renewable resources; 

— White biotechnology uses microorganisms and 
enzymes to replace processes containing pol-
lutants, in the chemicals industry for example. 
It makes it possible to use genetic engineering 
completely unproblematically, because it is used 
exclusively in closed-loop processes;

— And, nanotechnology can bring about a signifi-
cant reduction in use of energy and raw 

 materials. 

This will not only reduce our economic dependence 
on resources that are both scarce and expensive; it 
will also mean that we can increasingly eliminate 
risks to health and the environment  – starting with 
a new approach to use of raw materials and product 
design. 

However, more efficient use of raw materials and su-
stainable use of natural resources hinge on one cen-
tral condition: that we rediscover the idea of techni-
cal progress. What is meant by that is not a return to 
the blind faith in technology prevalent in the 1950s 
and 60s, but an understanding of technical progress 
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social and ecological success on a daily basis. And it 
is precisely this capacity for innovation and integra-
tion that is crucial to the development of an ecologi-
cal modernisation concept for our industrial society. 
Particularly for a high-tech country such as Germany, 
this “New Deal” holds great opportunities for econo-
mic growth and jobs and also for safeguarding the 
natural resources upon which the life of our genera-
tion and that of future generations depends. 

Innovation and technical progress hinge on skills and 
therefore on people. Investment in education and 
training are thus the crucial elements needed for 
successful innovation, research and technology.

Sigmar Gabriel
Federal Ministry for the 
Environment, Nature Conservation
and Nuclear Safety

as a proactive instrument for mobilising the power 
within society that we urgently need to resolve the 
challenges described. After all, the politically defen-
sive response - “limitations to growth” - is for most 
countries and regions of the world not a real alterna-
tive to their current response. And, if we are honest, 
most people here also feel that their “piece of the 
cake” is too small rather than too big. 

But it is particularly the developing countries and 
newly emerging economies that have a right to ex-
pect countries like Germany and regions like Europe 
to mobilize the innovative strength within their soci-
eties. After all, what they need more than anything 
is technology transfer, because they will otherwise be 
forced to choose between continuing to over-exploit 
nature and the planet’s reserves of raw materials or 
leaving their population in poverty. 
The problems of industrial societies can only be sol-
ved with the instruments of industrial societies, not 
those of agricultural societies. To cite a practical 
example: anyone who wants to reduce both the de-
pendency on oil of an industrialized society that has 
millions of motor vehicles and the greenhouse gases 
associated with them cannot be satisfied with bio-
fuels produced in oils mills but must instead develop 
synthetic fuels based on renewable sources that can 
only be produced in sufficient quality and quantity 
using modern refineries, engineering knowledge and 
skilled workers. 

Thus we will not be able to achieve ecological pro-
gress without economic success nor sustainable eco-
nomic growth without solutions to the dramatically 
escalating environmental problems. What we need is 
a “New Deal” for economy, environment and employ-
ment. At its core is innovation, a “third industrial re-
volution.” 

Germany and Europe, more than most other regions 
of the world, are in a position to take on a pionee-
ring role here. For over 200 years, Germany’s actual 
core competence has been its skills in innovation and 
integration: we are able to invent new products and 
processes better and faster than many other coun-
tries and to integrate them into our existing industry 
and services structure. This re-creates our economic, 
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The world is changing radically. We are experiencing 
a major new stimulus of growth and industrialisation 
in the global economy. But it still remains to be seen 
whether the 21st century will be associated with the 
hope of prosperity and development for everyone, or 
whether this growth spurt will catapult the planet 
to, or even beyond, the limits of what its ecology can 
cope with, and the century will be remembered for 
global distribution conflicts and wars over resources. 
To be able to live, work and manage our economy 
well and indeed better - both now and in the future - 
we need more than normal growth rates; we need a 
vigorous growth spurt as the basis for a new ecologi-
cal industrial revolution. 

The modern world experienced the first powerful 
growth spurt between 1870 and 1913. The average 
annual growth rate doubled in just a few years. With 
Great Britain in the forefront and under the aegis of 
the British Empire, industrialisation became the hall-
mark of this age. The vastly improved efficiency of 
the steam engine and the corresponding improve-
ments in the railway and steam ships, along with the 
advent of telegraph technology, brought the regions 
of the world closer together. Old markets were sha-
ken up; new markets mushroomed.

The second growth spurt in the global economy 
can be dated to the period between 1950 and 1975, 
which saw a positive explosion in growth. Within 
just a few years, industrial production increased four-
fold, world trade in industrial products rose tenfold. 
These “golden years”  (Hobsbawm) were accompa-

nied by the economic and political rise of the USA. 
They led to the universal application of a develop-
ment model that was based on excessive consump-
tion of fossil energy sources and featured a rapid in-
crease in mobility. The ecological costs of this recent 
impulse of industrialisation were soon seen in the si-
gnificant pollution of soil, air and water. 

Now, we are once again experiencing a powerful 
growth spurt in the world economy. According to 
current knowledge, globalisation will continue to ac-
celerate over the next two decades. Technical pro-
gress and the liberalisation of world trade will contri-
bute to the continued integration of the regions and 
markets of the world. The output of the global eco-
nomy will see an average annual growth of 3% up to 
the year 2030 and within the next 25 years the gross 
world product will almost double to over 60 billion 
dollars.1 This global view hides the fact that growth
rates in the different regions of the world will be ex-
tremely unequal. The transatlantic economy will re-
main the most important economic axis, but the ma-
jority of additional growth will no longer, as was the 
case in the nineties, be divided up within the triad 
formed by the USA, Japan and the EU, but will be 

1 Fundamental scenarios were developed in publications such as: 

NIC, Mapping the Global Future. Report of the National Intelligence 

Council’s 2020 Project, December 2004; Shell Global Scenarios to 

2025. Executive Summary and Excerpts; International Energy Agen-

cy, Energy Technology Perspectives 2006. Scenarios & Strategies to 

2050; Paris 2006; United Nation (Department of Economic and So-

cial Affairs), World Population to 2300, New York 2004; cf. also: At-

las der Globalisierung. Die neuen Daten und Fakten zur Lage der 

Welt, Berlin 2006. 
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absorbed by the up-and-coming markets in Asia and 
the so-called emerging economies: China, India and 
also Indonesia will become the growth engines dri-
ving the global economy. 
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China in particular will experience a full-blown wave 
of industrialisation. By 2020, the “global workbench” 
will have caught up with its international competi-
tors, particularly in the manufacturing industry, and 
will have trebled its economic power.  The region’s 
second growth centre, the Indian economy, will cre-
ate its economic dynamics in the field of skilled 
services, high-tech research and the production of 
high-value goods.  Whether, on an analogy with the 
historical growth spurts, the “British century” and 
the “American century” will now be followed by an 
“Asian century” remains to be seen. In view of the 
considerable transformation processes still taking 
place within society and the massive social and poli-
tical problems, this question remains open. 
Nevertheless, one thing can be stressed: the global 
economy is realigning itself and the Asian region will 
be the engine driving this development. Three over-
arching global trends are closely connected with this 
challenge and highlight important elements dicta-
ting the shape of the new global economy: 

— Population growth and urbanisation will acce-
lerate. The United Nations assumes that in 2025 
almost 8 billion and in 2050 around 9.2 billion 
people will live on the planet, over half of them 
in Asia. The majority of the population increase 
will live in those regions that are least able to 
cope with it – economically, ecologically and 
socially. In most of the developed countries, 
particularly Germany, population figures will run 
counter to global trends and will drop. In 2030, a 
quarter of the population in Western Europe will 
be over 65 years old. The demographic changes 
and economic and social disparities that accom-
pany them will cause major migration, both 
between and within countries and regions. In this 
way the urbanisation process will be spurred on 
further. Today, for the first time in the history of 
humankind, over 50% of the world’s population 
live in towns and cities; in 2020 that figure will 
have risen to over 60%. 

— Mobility will continue to grow significantly. In 
the wake of the new international division of 
labour, the volume of traffic between regions will 
intensify. Air traffic alone will more than double 
by 2020 compared to 2003. The volume of traffic 
in today’s emerging economies will rise rapidly. 
Today there are 600 million motor vehicles in the 
world. One billion people currently live in India, 
owning eight million vehicles. If only half of the 
200 million Indians who belong to the middle-
class sector of society with purchasing power 
acquire motor vehicles in the next few years and 
the 1.3 billion Chinese also stake their claim to a 
level of motorisation similar to that which we in 
Europe take for granted, the worldwide stock of 

motor vehicles will double as a result of these two 
countries alone. Already, no other country in the 
world is building more motorways than China; 
each year 5000 kilometres are added and by 2010 
the network of major highways there will have 
expanded to 70,000 kilometres.

— Energy demand is rising steadily. Prognoses 
assume that by 2020 energy demand will already 
have risen by 50 percent. Within 15 years, global 
demand for oil will rise from around 75 million 
barrels to over 100 million barrels. By 2015, only 
one-third of the oil from the Middle East will 
go to Western markets; three-quarters will be 
destined for Asia. The greenhouse gas emissions 
associated with the rising energy demand are a 
threat to the global climate. 

More and more people live on the planet and econo-
mic and social needs are growing – but the availa-
ble resources are for the most part scarce. The global 
competition for water, energy and resources has fea-
tured on the economic pages of the daily papers and 
magazines already as the “battle for prosperity.”
Changes in the global economy instantly trigger 
changes in the global ecology. The megatrends pre-
sent major challenges to environmental policy. 

The International Energy Agency estimates that the 
worldwide growth in energy demand will cause the 
emission of the greenhouse gases that are harmful 
to the climate to double by 2050 to almost 60 giga-
tonnes per year unless we take action to combat the 
trend. Already the worldwide increase in extreme 
weather, along with the increased incidence of floo-
ding in Germany, highlights the urgency to take ac-
tion in the field of climate policy. Furthermore, rising 
oil prices are already beginning to have social conse-
quences: there is a direct correlation between inter-
national development aid’s loss of significance and 
rising oil prices. In industrialised countries, house-
holds with small and medium-sized incomes use a 
disproportionate share of their disposable income to 
pay their heating bills and fill-up their cars. Colossal 
environmental harm, the rapid loss of biodiversity 
and the pollution of air, soil and water, in particular 
in the emerging economies, are already causing the 
costs in real terms of our current development model 
to escalate to unimagined heights.

In the globalised world, these problems are closely 
interwoven: environmental policy cannot be separa-
ted from economic, energy, demographic, social or 
development issues. Environmental policy in the 
21st century is not merely concerned with the envi-
ronment. Environmental policy is also economic 
policy, energy policy, security policy. 
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The ecological question has become a social and eco-
nomic question. And by the same token: there can be 
no economic development in the long term without 
ecology. That is why we need a sustainable model for 
industrial development. Ecology and the economy 
are interdependent. Human and environmental capi-
tal have become decisive production factors for eco-
nomic development. Former World Bank chief eco-
nomist Sir Nicolas Stern has put it in a nutshell: the 
sooner effective measures are taken to curb climate 
change, the lower the costs to the economy will be. 
If the increase in greenhouse gases continues until 
2050 at today’s level, enormous growth losses are to 
be expected.2 What is true for climate change is true 
for ecological threats overall: that is an insight that 
has been reflected for a long time now in the compa-
ny ratings of important financial intermediaries and 
in the rising premiums for reinsurers’ policies. 

It is essential that the model for sustainable develop-
ment revolves around a “third industrial revolution” 
with energy and resource efficiency at its centre. In-
stead of playing economy and ecology off against 
each other, we need to finally understand the econo-
mic potential inherent in the necessary ecological
structural change: new growth, new value creation, 
new products and processes and new jobs are all 
possible. To make it happen we need an ecological 
industrial policy that will adapt our industrial struc-
tures to the ecological and economic challenges.

— Ecological industrial policy must contribute to 
Germany and Europe achieving a better position 
in the global economy. As an economic specialisa-
tion strategy, it could reposition us in the chan-

2 Nicholas Stern, Stern Review on the Economics of Climate Change,  

http://www.sternreview.org.uk.

ged global division of labour – as a producer of 
efficiency, exporter of infinite energy, guarantor 
of global environmentally sound mobility, a com-
petence centre for public services provision and 
waste and wastewater disposal, in general as a 
global provider of environmental technology and 
services for the 21st century. Ecological industrial 
policy will thus contribute to new growth, new 
markets and new jobs.

— Ecological industrial policy is an instrument 
for sustainable development. By changing and 
adapting the material basis of our industry to 
renewable raw materials, offsetting the economic 
principle of scarcity with energy from infinite 
sources and efficient treatment of our natural 
resources, it not only makes an effective contribu-
tion to a more environmentally sound economic 
system here at home, but also contributes to the 
evolution of a development model that is globally 
applicable. 

If China becomes the “workbench of the world,” In-
dia blossoms into a “global service provider,” Russia 
develops into the “petrol pump of the world” and 
Brazil becomes a “raw materials warehouse” and 
“global farmer” supplying the industrial and service 
provider societies of Asia with iron ore, copper, 
nickel and soya beans, then Germany should assert 
and consolidate its place in the global division of 
labour as a responsible “energy-efficiency and envi-
ronmental engineer.”
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ii. thE MarkEts of thE futurE arE grEEn

Twenty years after the founding of the Federal En-
vironment Ministry, Prince Hassan of Jordan, Presi-
dent of the Club of Rome stated:  “The markets of 
the future are green.”3 With that statement he is not 
predicting a flourishing market for some ecological 
niche markets or other, but expressing the belief that 
the major markets of the future will have a strong 
ecological dimension, and that, in view of the megat-
rends described, there will be no option. Thus the ca-
reful treatment of energy and resources will become 
a matter of the very future of humankind. How we 
live and what our quality of life will be, will depend 
on whether we manage to make the markets of the 
future environmentally sound and whether we invest 
in the “third industrial revolution.” 

Those countries and regions that achieve technologi-
cal leadership in the green markets will gain decisive 
advantages in the global competition, creating the 
right conditions for growth and job creation. Based 
on current knowledge, a number of central areas and 
markets can be identified, which will be charac-
terised in the future by particularly dynamic growth.
 These markets combine economic and ecological 
challenges in a very particular way and will have a 
shaping influence on the face of this wave of indus-
trialisation. Anyone who invests here is creating per-
manent jobs and safeguarding the future – economi-
cally, socially and ecologically. 

In Germany and Europe there are many potential 
starting points for an ecological industrial policy fo-
cussing the markets of the future.

Energy generation and power station technologies 
The growing demand for energy can only be satis-
fied if we achieve a massive expansion of renewab-
le energies, combined with a major advance in pow-
er station technology. Power stations will have to 
turn fossil fuels into electricity with far greater effi-
ciency than in the past and with significantly lower 
emissions of CO

2
. In the medium term, coal-, oil- and 

gas-fired power stations must become completely 
CO

2
-free. From 2020 at the latest, CCS technology to 

ensure safe capture and storage of CO
2
 must become 

standard at all new fossil power stations. At the same 
time, a secure and adequate energy supply will de-
pend on significant progress being made in the area 
of fuel-cell technology and energy storage. 

3 Prince El Hassan bin Talal, Die Märkte der Zukunft sind “grün,” in: 

Die Umweltmacher. 20 Jahre BMU – Geschichte und Zukunft der 

Umweltpolitik, Hamburg 2006, pp. 180-190.

Energy efficiency technologies 
The global hunger for energy can only be satisfied 
if energy is produced and consumed in a more eco-
nomical and energy-efficient way. The Japanese top-
runner programme is already dictating the direction. 
The battle for markets will become an international 
efficiency contest within the consumer goods indus-
try. But industrial production itself will also become 
the object of energy efficient modernisation. Heat 
insulation for homes is another business with a pro-
mising future. Germany’s ambitious assistance pro-
gramme for the refurbishment of existing buildings 
is an exemplary illustration of how environmental 
protection and job creation go hand in hand. 

recycling and waste management technologies
The high price of oil and scarcity of many raw mate-
rials also has an effect on waste management, which 
is already turning over 50 billion euros a year in Ger-
many. Between 2000 and 2005, world market prices 
for raw materials imported into Europe rose by 81 
percent. A study carried out by the “Institut der deut-
schen  Wirtschaft” (Institute for Business Research), 
puts the value of raw-material and energy savings 
from secondary raw materials produced from recy-
cling at 3.7 billion euros per year.4 Not only will the 
market for secondary raw materials continue to grow 
but also the market for recycling technology, seeking 
more efficiently to exploit today‘s waste as “the mi-
nes of the future.” 

Mobility and transport technologies
Globalisation and demographic changes are inten-
sifying transport volume. In China alone estimates 
predict a demand for a billion additional cars. This 
is an enormous opportunity for the automobile in-
dustry – provided the emissions problems can be 
tackled satisfactorily. At the same time, demogra-
phic changes, along with urbanisation and migration 
from the countryside, are also intensifying the need 
for innovative integrated transport concepts. New 
fuels, new drive systems such as the fuel cell, and in-
termodal transport are the buzzwords for a global 
market of the future which must reconcile the need 
to reduce emissions that are harmful to the climate 
with growing mobility requirements.

water and wastewater technologies
The world community has set itself the ambitious 
goal of halving the proportion of the world’s popula-
tion without access to clean drinking water and 

4 Hubertus Bardt, Die gesamtwirtschaftliche Bedeutung von Sekun-

därrohstoffen, in: IW-Trends – quarterly journal on empirical econo-

mic research published by the Institut der deutschen Wirtschaft Co-

logne, 3/2006.
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hygienic wastewater disposal by 2015. In developing 
countries, flexible water infrastructure concepts are 
needed to meet the specific challenges. In addition 
industrialised countries face an enormous need for 
re-investment in their supply networks. The global 
market in water and wastewater disposal is currently 
estimated to be worth 250 billion euros.5 Significant 
increases in turnover are expected. The EU believes it 
will have a value of around 400 billion euros 
by 2010.6

Environmental engineering/systems engineering
Important as it is to design products and production 
processes in future to be energy- and resource-effi-
cient, the environmental sins of the past in many 
countries will ensure that environmental aftercare
and environmental technology “at the end of the 
pipe” also remain a profitable business. In view of 
current industrialisation processes in emerging eco-
nomies, these areas could actually become more sig- 
nificant. The range of environmental systems solu-
tions and integrated environmental technology will 
also gain economic importance. 

Further basic innovations and overarching economic 
growth areas also include: 

life sciences
Hardly any other area is the subject of such con-
troversial discussion in society as biotechnology.        
However, it is relatively undisputed that both white 

5 Roland Berger Strategy Consultants.

6 Fraunhofer Institut für Systemtechnik  und Innovationsforschung  

(publisher), AKWA 2100 – Alternativen der kommunalen Wasserver-

sorgung und Abwasserentsorgung, Stuttgart 2005.

biotechnology and “green chemistry” offer the op-
portunity to make chemical and industrial produc-
tion environmentally sound. But it is also true that 
especially the use of genetically engineered organis-
ms represents a particular challenge, especially from 
the environmental point of view. It is undisputed 
that the life sciences are one of the dynamically de-
veloping areas of knowledge with great economic 
potential. But justified reservations must not be 
pushed aside simply by pointing out their economic 
potential. The important thing is to take a differen-
tiated and careful approach to life sciences in order 
to develop their potential for the environment 
and industry.

nanotechnology
Nanotechnology will gain economic significance as 
a basic innovation and will become a dynamic busi-
ness. From the environmental point of view, genu-
ine opportunities are inherent in it: materials with 
new properties will result in significant reductions in 
the level of resources used in production and in ope-
rations, by dispensing with hazardous substances in 
the processing stage (varnishes for example), by ener-
gy saving in chemical processes or by higher energy 
yield (solar cells for example). Particularly from the 
environmental point of view, the exploration of pre-
viously unknown impacts in the life cycle of nanopro-
ducts is an important challenge. 

Environmental technology markets will vastly outstrip classical sectors of industry
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Eco-design
The products of the future will have to be produced 
and used not only with more low-energy technology, 
but also with greater economy of resources. Using bi-
onics, natural processes that are economical in terms 
of energy and use of resources are exploited for tech-
nical applications. Material-saving construction me-
thods, the incorporation of recycled material, ener-
gy-saving technology, longer service life, design that 
is independent of fashion, low-emission use, and low-
pollutant disposal will become important reference 
parameters in the field of product design, around 
which know-how and economic potential will centre.

bioplastic/biorefinery
Oil is the resource underpinning our prosperity not 
only in terms of energy but also chemically. Plastic 
made from renewable raw materials is the exception. 
But in the research labs of science and industry there 
is awareness that this is the material of which our fu-
ture will be built. The more oil prices rise, the more 
financially attractive biopolymers from rapeseed, su-
gar beet or corn become. The US Environmental Pro-
tection Agency estimates that compostable bioplastic 
could reduce 94 percent of the plastic products that 
end consumers throw away today.7

The Federal Environment Ministry wants to imple-
ment an innovation-based environmental policy that 
will help to achieve a double dividend for the envi-
ronment and trade and industry. By backing and dis-

7 Handelsblatt,  2 October 2006, p. 3.

seminating eco-innovations and eco-high-tech we 
are assuming responsibility for our threatened eco-
system and making our contribution towards Euro-
pe achieving its ambitious goal: to become the most 
resource-efficient economic region in the world. But 
that it is why it will also be necessary to have bet-
ter knowledge of the most important markets and 
trends. And it is important that we explore the envi-
ronmental protection potential of technologies and 
technological developments and know more about 
and take into account the risks associated with them, 
which includes looking at the possible social conse-
quences of their use. The Federal Environment Mi-
nistry has commissioned a research project that is 
currently studying selected fields of action, followed 
by an exploration of Germany’s position in terms of 
competitiveness and technological developments. We 
are also looking intensively at enabling technologies 
such as nano- and biotechnology, to which great en-
vironmental and economic significance is attached, 
but about which there is still controversial public de-
bate. In our innovation conference we have focused 
on four “key markets of the future,” in order to inten-
sify the discussion about their economic and ecologi-
cal potential and to facilitate a joint discussion with 
industry and the scientific community on what con-
crete challenges we have to tackle today in the fields 
of energy, mobility, efficiency technology and life sci-
ences, if we are to optimally exploit the potential of 
these markets for the future. 

iii. Excursus: MarkEts of thE futurE – 
PotEntials and facts8

In a global economy that is caught in a process of 
change, key markets of the future are those markets 
where central and strategic future needs are linked 
with technological innovations in a special way. The 
ability to be present in these markets with innovative 
technology is a decisive factor in whether a country 
can compete internationally. It requires more than 
research alone. It requires a modern innovation 
system: interaction between all the institutions that 
produce, accumulate and convey knowledge, that 
provide training for the workforce, develop techno-
logies, launch and disseminate innovative products 
and processes, including the appropriate regula-
tive regime and state investment in the necessary 
infrastructure.

Key markets of the future that are not determined 
purely by economic concerns but include society’s 
ideas on the quality of life, which new technological 
solutions and innovative technologies play an impor-
tant part in achieving. 

8 The following statements are in the main based on the interim re-

sults of a research project commissioned by the Federal Environ-

ment Ministry, carried out by DIW, Fraunhofer ISI and Roland Berger 

Strategy Consultants and coordinated by the Federal Environmental 

Agency. In order to be able to assess economic, ecological and scien-

tific trends and identify market potentials, the research project links 

an examination of important quantitative macroeconomic parame-

ters to an analysis of available technology and foresight studies. It 

combines this approach with a comprehensive survey of medium-

sized and large businesses that are already amongst the innovation 

drivers and market leaders in selected fields of action. Top-down and 

bottom-up analyses will be combined in order to facilitate a more 

comprehensive view of the potentials of the selected fields of action.
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iii. Excursus: MarkEts of thE futurE – 

EnErgy tEchnologiEs

Global energy consumption will rise by about 60% by 
2030, from 10 to 16 billion tonnes of oil equivalent 
per year.9 A large part of the growth in worldwide 
energy generation will still be accounted for by elec-
tricity generation from fossil sources.10 In terms of 
climate policy it would be irresponsible to allow en-
ergy-related emissions to rise on the same scale. Ger-
many has demonstrated that it is possible to break 
the positive correlation between economic growth 
and CO

2
 output.11 Energy from renewable sources 

and lower-emission, higher-efficiency conventional 
power station technology are the building blocks of 
the global markets of the future. In 2030 almost half 
of global energy consumption will be accounted for 
by today’s developing countries, 43% by industri-
alised countries and 9% by the Central and Eastern 
European transition economies.
 

9 Bundesministerium für Wirtschaft und Arbeit (publisher), EWI/

Prognos – Studie, Die Entwicklung der Energiemärkte. Energie-

wirtschaftliche Referenzprognose. Energiereport IV – Kurzfassung, 

BMWA- Dokumentation No. 545), Berlin 2005.

10 International Energy Agency, Energy Technology Perspectives 2006. 

Scenarios & Strategies to 2050; Paris 2006.

11 In 2005, the use of renewable energies led to a 16% reduction in 

CO
2 
output compared with 1990 (DIW).
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The largest of the conventional power stations that 
will be built by 2030 will have 800 to 900 GW capaci-
ty each and be located in Europe, North America and 
China. In the developed countries most of the pow-
er stations built use alternative energy sources. Coal-
fired power stations, in particular, are due for an al-
most total change of generation. In China and other 
emerging economies, capacity expansion will play a 
major role (India +270 GW, Brazil +115 GW).12

12 EIA: World energy outlook 2004.

world market trend for renewable energies up to �0�0, by type ( global growth scenario)
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In the energy mix in 2020 fossil resources will still 
contribute over 50% to energy generation. That will 
give rise to an annual market growth of 5-10% in 
power station technology; the worldwide market 
volume for power station technology is about 
70 billion euros.

The predominant element of the innovation dyna-
mics will be efficiency increases: the use of combined 
cycle power stations using gas and steam, raising 
the process parameters pressure and temperature in 
steam power stations and optimised power station 
components (turbines, compressors, engines). An im-
portant line of development focuses on preventing 
CO

2
 emissions by capture and sequestration of the 

CO
2
 (e.g. IGCC power stations).

In percentage terms, renewable energies’ share in 
overall electricity generation will increase slightly 
by 2030, rising to 19%. However, in absolute terms 
that represents an increase over the current share 
of about 60%. In 2005 the global market for invest-
ment in new facilities (including large-scale hydro-
power) was put at around 45 billion euros per year, a 
rise of 25% within a year. Conservative estimates as-
sume a world market volume for renewable energy 
facilities of 115 billion euros in 2020; moderately op-
timistic estimates put that figure at 250 billion euros. 
A three- to six-fold increase in global market volume 
is expected over the next 15 years. The largest mar-
ket volumes are expected for biomass, wind power, 
hydropower and photovoltaics. The innovation dyna-
mics will be characterised by:

— New output categories and offshore technology 
for wind power, 

— Technological breakthroughs (that may lead to 
fundamentally new lines of technology) in pho-
tovoltaics (thin-film technologies using different 
materials),

— New technical lines of development in solar ther-
mal power stations. 

German companies have a technological edge over 
the competition in conventional power station tech-
nology, especially in the field of steam and gas tur-
bines and high-temperature gas turbines. In the de-
velopment of biogas engines (for gas-fired power 
stations) the USA leads the field, with Japan also a 
major player. In the area of renewable energies, Ger-
many has an excellent position in photovoltaics and 
wind power. Due to economic growth in the rapid-
ly developing newly booming economies (China, In-
dia and others) the world market share occupied by 
German companies will decrease in the long term, 
but in absolute terms turnover will rise. An estimated 
world market share of just under 10 percent in 2020 
would, at around 24 billion euros, be tantamount to 
a trebling of 2005’s turnover. However, with regard 
to technologies for storing energy and fuel cell re-
search Germany also lags behind somewhat. 

sustainablE Mobility tEchnologiEs

The world market volume for transport technologies 
is currently estimated to be 300 billion euros. Com-
bustion engines account for approximately half of 
that. Other significant shares are held by the areas 
of rail vehicle engineering and track building, jet en-
gines and shipbuilding. At the moment, the market 
for alternative drive systems and biofuels is still smal-
ler, but the automobile industry nevertheless contin-
ues to assume stable overall development. Strong 
growth is expected, in particular with hybrid drive 
systems, albeit from a currently low level.  

In terms of growing markets within the field of com-
bustion engines, the next generation of diesel en-
gines deserves special mention (market volume in 

Production of systems for using renewable energies in germany in Eur billion
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Europe of 6 billion euros with a rising trend), as do 
advanced high-pressure fuel injection systems (mar-
ket volume in Europe of 4.5 billion. euros, also with 
a rising trend). 

In the field of traffic control, the market for electro-
nic toll collection systems in Western Europe was es-
timated at almost 700 million euros in 2006, based 
on a volume of more than 60 million euros. Inclu-
ding systems introduced in Germany, Austria and the 
City of London that were unknown at the time of the 
forecast gives a market volume of between 800,000 
and 1,000 million euros and the trend will continue 
to rise sharply. The size of the transport management 
systems market will reach 595 million euros with the 
trend rising and the transport information systems 
market will be 300 million euros, similarly with a 
strongly rising trend. 

The European market for rail vehicles and rail in-
frastructure is undergoing a very dynamic develop-
ment. The overall market of almost 30 billion euros is 
divided into just under two-thirds in rolling stock and 
one-third in tracks. Urban infrastructure takes rough-
ly a 30% share here, which, seen against the back-
drop of rapidly growing metropolises throughout 
the world indicates considerable potential for deve-
lopment. Triggered by endeavours to create a single 
European railway region and by the rise in safety re-
quirements worldwide, the market for control, secu-
rity and safety technology is, at 4.6 billion euros, the 
largest sector of this market and has strong growth 
potential. 

In the area of automobiles, the USA at 33 % and Wes-
tern Europe at 28 % are still the largest markets in 
terms of demand for cars. Whereas sales markets for 
vehicles in Europe, North America and Japan are in-

creasingly displaying saturation tendencies and sales 
figures for 2005 in the new EU Member States drop-
ped by 10% over the previous year for the first time, 
India, China, Southeast Asia and South America will 
continue to develop very dynamically in all transport 
modes.

With its high-speed programme China will be an 
important market for the railway sector from 2006-
2010. The railway market in Asia is estimated as 
being worth up to 10 billion euros per annum. In 
2005, Brazil also witnessed record levels of invest-
ment. In the period between 2007 and 2013, the EU 
is expecting 350 billion euros to be invested in the 
trans-European transport networks. With its Safetea-
Lu programme, the US government has also laid 
the foundation stone for extensive investment in in-
frastructure. 

Energy technologies: swot analysis of  germany’s position
strEngths oPPortunitiEs

• Strong market growth in Germany in the early phase of develop-
ment gives domestic companies a competitive edge (e.g. learning 
curve effects).

• Good knowledge base and technological potential in important 
fields of technology in the renewable energy sector.

• Ambitious environmental policy with strong international visibility.

• Global challenges that favour renewable energies will continue to exist in the 
long term. 

• Strong world market growth is highly probable. 

• the high world market shares held by domestic companies are a good star-
ting point for further growth in sales.

• Establishing Germany as a lead market for technologies in the field of renew-
able energies.

wEaknEssEs thrEats

• Germany has a number of weaknesses in high-tech technology in 
terms of technological capability.

• Social and political consensus on sustainable energy supply is still 
fragile.

• Corporate structure (high proportion of small and medium-sized 
enterprises in certain fields of technology) is a possible obstacle to 
internationalisation.

• Use the expansion of the internal market in other fields of technology (e.g. 
photovoltaics) to improve international competitiveness. 

• Support companies focusing on innovation (today production is often the 
main area concentrated on).

• maintain a strong competitive position in dynamic markets despite shrinking 
world market shares

• raise companies’ export focus and export capabilities.

Source: DiW/Fraunhofer iSi/roland Berger Strategy Consultants.
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In the field of aircraft, the Asia-Pacific region is alrea-
dy the largest market with a market share of 36 % of 
sales, ahead of the USA (28 %) and Europe (24 %). The 
region’s economic and demographic development 
makes it likely that this lead will continue to widen.

Today’s mobility is based in all areas on fossil oil. Ex-
perts estimate that peak oil, which is the point at 
which maximum production is reached, will occur in 
the next ten to fifteen years. The world will have to 
adapt to a new basis for mobility. Contributory fac-
tors to that include: higher efficiency (cars with pe-
trol consumption of three litres, or even one-litre, per 
100 kilometres), alternative drive systems such as hy-
drogen technology as well as fuels from biomass.
Initial assessments indicate that in the production of 
second-generation biofuels there is a high energy

yield per unit of land and a potential for high volu-
me. This produces a significantly improved CO

2
 ba-

lance than was possible with first-generation bio-
fuels. Estimates produced by the Fachagentur 
Nachwachsende Rohstoffe (Renewable Resources               
Agency - FNR) assume - in an optimistic scenario - 
around 4,000 litres of vehicle fuel per hectare.13 This 
means that mathematically speaking at least 20 to 
25% of Germany’s entire vehicle fuel demand could 
be replaced, without the need for imports. A medi-
um-term goal is therefore a 25-percent quota of bio-
fuels to supply the mobility sector. Large-scale indus-
trial production can probably not be expected until 
2010. However, even now the biofuel market is ex-
panding strongly, partly due to the Biofuel Quotas 

13 Bundesministerium für Ernährung, Landwirtschaft und Verbrau-

cherschutz/ FNR, Biokraftstoffe – eine vergleichende Analyse, 2006.

sustainable mobility technologies: swot analysis of germany’s position:
strEngths oPPortunitiEs

• Outstanding competitiveness in central sectors (engines/automo-
bile, rail vehicles and infrastructure).

• innovation and diffusion are backed by environmental policy.

• massively expanding world market.

• Discussion of new policy instruments (emissions trading, road pricing) to 
generate demand and take advantage of the focus on decentralized techno-
logical innovations.

• Bring about prompt convergence of different areas of technology.

wEaknEssEs thrEats

• Lagging behind technologically in individual areas (hybrid drive 
technology).

• no constant demand for highly efficient vehicles.

• Lack of coordination between actors on issues of intermodality and 
interoperability.

• political signals lack continuity and consistency. 

• increasing competition from newly booming economies, even in high-end 
technological products.

• the rail regulation regime’s orientation towards openness to new solutions.

Source: DiW/Fraunhofer iSi/roland Berger Strategy Consultants

biodiesel production capacity in germany (in tonnes)

Source: ufop.
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Act. A comparison of biodiesel production capacities 
in Europe shows that Germany is ahead of other 
EU countries.

EfficiEncy tEchnologiEs

Global consumption of energy and materials has ri-
sen astronomically in the last 30 years. Between 1970 
and 2005, global energy consumption doubled (Chi-
na and India: six-fold increase),14 consumption of im-
portant industrial raw materials such as crude oil, 
coal, steel, aluminium or copper rose by a factor of 
1.6 to 4.2.15 Consumption dynamics have accelera-
ted sharply in recent years. A further rise is expected 
for the future – for important industrial raw materi-
als such as steel by 50% by 2015,16 for oil by 40% by 
2030, counting only its use as fuel.17 

Sustainable management of resources can only be 
achieved if we manage to further improve energy 
and resource efficiency. This topic is increasingly be-
coming a central focus internationally and already 
plays a major role in programmes at EU level. The 
USA is currently rolling out a major research pro-
gramme on the “green chemistry” complex. Becau-
se of its weak resource base, Japan has always been 
a country that has used resources as efficiently as 
possible. Large Japanese companies have perfected 
the life cycle assessment concept; the principle of de-
materialisation underpins this, including in political 
programmes and decisions.

Efficiency technologies have great market potential. 
In the field of energy efficiency technologies, world 
market volume is already in the region of 400 billi-
on euros. The majority of that is accounted for by the 
following sectors: measuring and control technolo-
gy, household goods (white goods) and building ser-
vices, heating and air conditioning technology. Stea-
dy worldwide market growth of about 5% is expected 
in these areas. By 2030, the additional market volu-
me not counting the transport sector that can be di-
rectly attributed to increasing energy efficiency will 
amount to around 1,000 billion US dollars, just less 
than a third of which will be generated in non-OECD 
countries and two-thirds in OECD-countries. Industry 
represents 40%, whereas the area of buildings, inclu-
ding non-industrial electro-technologies, represent 
about 60%. Market potential in the field of recycling 
alone amounts to about 55 billion euros worldwide. 

14 BP Statistical Review of World Energy 2006.

15 Abare Australian Commodities 2006, US Geological Survey Mineral 

Commodity Summaries 2006.

16 Mittal Steel: statement by its CEO for Europe, 2006.

17 EIA, International Energy Outlook, Washington 2006.

The potential for employment is also considerable. 
Calculations from scenarios commissioned by the 
Aachen Foundation Kathy Beys show that an impro-
vement in energy and material productivity of 20% 
at the end of the calculation period of 15 years will 
lead to a net rise in the number of jobs totalling 
1,000,000.18 At this point, companies would be able 
to record 20% higher net trading profits. 

The demographic growth regions in the emerging 
economies (China, India) are seen as having parti-
cular market potential. For example, in India, pri-
mary energy demand per unit of GDP, a measure of 
a country’s energy efficiency, is still higher than in 
Germany by at least a factor of three; in China it is 
higher by at least a factor of four.19 The potential for 
efficiency increases in the area of energy generati-
on alone is thus estimated to be 30-50% in China.20 
China also lags behind in other fields, such as waste 
technologies. Between 1999-2003, the volume of in-
dustrial waste generated in China rose by 20%; cur-
rently only 20% of waste is disposed of in an environ-
mentally sound way.21 

Some industrialized countries are also dragging their 
feet in terms of energy efficiency. For example, the 
average primary energy consumption per inhabitant 
in the USA is still almost twice as high as in Europe.22 
Similarly, at 20 tonnes per inhabitant per year, the 
USA’s CO

2
 output is twice as high as Germany’s (ap-

prox. 10 tonnes).23

There is also great potential in the area of reuse of 
materials. For example, metal recycling is already 
highly developed throughout the world, although 
the emerging economies still lag behind here some-
what. In plastics recycling the picture is still patchy 
across the industrialized countries. For example, in 
Greece the quota of packaging recycled is only 33%, 
whereas in Germany it is already 75%.24 As a com-
parison: in China 50-60% of packaging waste is not 
even collected or landfilled properly.25

18 Aachener Stiftung Kathy Beys (publisher), Ressourcenproduktivität 

als Chance - Ein langfristiges Konjunkturprogramm für Deutsch-

land, Aachen 2005.

19 EIA, International Energy Outlook, Washington 2006; Internatio-

nal Monetary Fund, World Economic Outlook Database, April 2006; 

projection by Roland Berger Strategy Consultants.

20 EIA, International Energy Outlook 2006, projection by Roland 

Berger Strategy Consultants.

21 China Statistical Yearbook 2004.

22 BP, Statistical Review of World Energy 2006.

23 United Nations Millennium Goal Indicators Collaborative Research 

on the Economics of Environment and Development 2006.

24 European Environment Agency: Effectiveness of packaging waste 

management systems in selected countries: an EEA pilot study 2005.

25 United Nations Millennium Goal Indicators, Collaborative Research 

on the Economics of Environment and Development 2006.
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The greatest opportunity in the field of increasing 
energy efficiency is in new technologies in building 
services engineering (in particular heat insulation 
and heating and air conditioning technology, low-
energy/passive house), energy-saving electrical ap-
pliances (“white goods”) and low-energy lighting. 
In addition to that, enabling technologies such as 
measuring and control systems, automation systems 
and more efficient electromotors also contribute to 
energy efficiency. New services such as contracting or 
energy consultancy are making an additional 
contribution.
In the field of resource and material efficiency, the 
most important areas for innovation are in material 
efficient construction (“green design”) and optimisa-
tion of resource use in production. Miniaturisation 
of products and the use of nanotechnology processes 
also reduce material consumption rates. 

Efficiency technologies: swot analyses of germany’s position:
Energy efficiency

strEngths oPPortunitiEs

• Good knowledge base and technological potential in important 
fields of technology.

• Significant international competitive successes of technology 
manufacturers; high world market shares of companies as a good 
starting position for further growth in sales in a number of lines of 
technology.

• innovation and diffusion driven by energy and climate policy.

• Strongly expanding world market.

• need for reinvestment in the area of power stations, which makes it possible 
to realign energy demand and supply.

• Discussion of new policy instruments (emissions trading, energy efficiency 
directive) to generate demand and take advantage of the focus on innova-
tions in efficient technology.

• Use price increase in energy resources to advance innovations.

wEaknEssEs thrEats

• Despite a broad consensus in society on the role of energy effici-
ency, activities are unevenly distributed across different lines of 
technology (few incentives for industrial enabling technologies).

• Companies are still not as organised as in the area of renewable 
energies.

• Lack of “visibility” of the role of efficiency technologies amongst 
the public.

• make use of political developments such as the energy efficiency directive to 
further strengthens lines of technology. 

• take competition from technologically strong developing countries into 
account as early as possible.

• “Export” incentive policies to other countries in order to create larger 
markets for products.

• more systematic incorporation of “new fields of technology” such as nano-/ 
biotechnologies into the development of efficient processes and products.

Source: DiW/Fraunhofer iSi/roland Berger Strategy Consultants.

resource efficiency
strEngths oPPortunitiEs

• German companies are extremely well placed in the field of 
recycling technology, the key technology for improving resource 
efficiency.

• Germany is perceived throughout the world to be a pioneer in 
recycling and efficient production and manufacturing processes. 

• the demand for resources, and thus the demand for technologies that 
improve the efficiency of their use, will increase exponentially throughout 
the world with the development of emerging economies and developing 
countries.

• improvements in resource efficiency give industry the noticeable cost reduc-
tion it is looking for to secure its global competitive position.

• Use price increase for non-energy resources to advance innovations.

wEaknEssEs thrEats

• research into the efficiency potential of resource use is still 
rudimentary, both in Germany and worldwide. 

• the knowledge base on the politics of designing conditions that are conduci-
ve to sustainable management of resources must be expanded. 

• the change in paradigm towards intensifying resource research will meet 
with opposition from sections of the scientific community and industry.

Source: DiW/Fraunhofer iSi/roland Berger Strategy Consultants.
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lifE sciEncE tEchnologiEs

Life sciences will have a decisive influence on the 
21st century. Biotechnology processes, modern biolo-
gy and chemistry that look directly at the life of hu-
man beings, animals and plants have the potential 
to contribute to the resolution of central issues of the 
future. The life sciences are a dynamic research field 
with vast economic and ecological opportunities. 
However,  biotechnology processes contain not only 
potentials but also risks to humans and nature that 
cannot at present be fully assessed – in the field of 
green genetic engineering and the release of geneti-
cally engineered organisms to name specific 
examples.26 

From the environmental point of view, the greatest 
potentials the life sciences hold are probably in the 
areas of white biotechnology and nanobiotechnolo-
gy. Because industrial biotechnology uses genetically 
engineered organisms in closed systems it is more wi-
dely accepted in society than green genetic enginee-
ring. If the use of microorganisms or enzymes makes 
it possible for industrial processes on a broad basis 
to use less energy or emit fewer pollutants and fossil 
resources can be replaced by renewable resources, it 
will be possible to achieve an outstanding reconcili-
ation of ecological, economic and social benefits. In 
environmental aftercare, biotechnology processes are 
seen as an opportunity to eliminate pollutants, colle-
ct raw materials and recoverables and replace finite 
resources by renewable resources 

26 Cf. also: Umweltbundesamt, Umweltpolitik und Life Sciences (unpu-

blished report), Dessau, September 2006. 

(fuels and polymers).
At the same time, white biotechnology makes an im-
portant contribution to the competitiveness of the 
chemicals industry. Only by establishing new value 
added chains using new, intelligent products that 
are incorporated in complete system solutions for the 
customer, will it possible to safeguard the future of 
the chemicals industry in Germany and the indus-
tries it supplies.27

According to current estimates, the turnover for bio-
technology processes will increase tenfold by 2010 
compared with 2001 and in the field of fine chemi-
cals the share occupied by biotechnology processes 
will rise to around 60 percent.

No studies are currently known that systematically es-
timate the economic potential of white biotechnolo-
gy in applications that have environmental relevan-
ce. However, a number of pointers make it possible to 
imagine the economic opportunities:

— Diverse studies estimate the share of biotechnolo-
gy processes in the production of various chemi-
cal products to be currently at around 5%; they 
suggest that that figure will rise to 20% by 2010. 
The added value of biotechnological production 

 is currently estimated to be 11-22 billion euros 
 per annum.28

— The world market volume for outstanding product 
groups such as amino acids, antibiotics and 

27 Dechema, Weiße Biotechnologie: Chancen für Deutschland. 

 Position paper, November 2004. 

28 Ibid.
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 enzymes is estimated to be about 55 billion 
 euros.29 The market volume for enzymes alone 
 has grown by 50% in the last 10 years.
— Another profitable field of application is consi-

dered to be production of polymers from renew-
able resources. Since 1998, the automobile compa-
ny Toyota has been using components made of 
bioplastic in selected models of vehicle. By 2020, 
the company plans to cover 66% of world market 
demand for bioplastic by expanding its own poly-
actide production. The company is assuming that 
bioplastic’s share in global plastic production will 
by then have reached approximately 20% and ex-
pects to achieve a turnover of 38 billion US dollars 
in 2020 by going into bioplastic production.30 

— Even now the chemicals industry meets 8 % of its 
raw material needs through renewables. In the 
USA the total switch from petrochemicals to a 
chemicals industry based on renewable raw ma-
terials is already under discussion. Biotechnology 
processes will contribute to changing the oil-ba-
sed infrastructure of our industrial production 
to a technology based on renewables. McKinsey 
and the Oeko-Institut estimate that the available 
by-products and waste from agriculture would be 
sufficient to produce about 40 % of the world’s 
bulk chemicals.31 The management consultants 
put the overall reduction potential for CO2 emissi-
ons through the use of biotechnology processes at 

29 Ibid.

30 Ibid.

31 EuropaBio, White Biotechnology: Gateway to a more Sustainable Fu-

ture, Lyon 2003.

65 to 180 million tonnes per year worldwide.
— A study carried out by the Business Communi-

cations Company (BCC) puts the world market 
volume in products that can be classed as nano-
biotechnology at 269 million US dollars in 2002. 
Analytical biophysics with a turnover of 181 milli-
on US dollars represents the most important area, 
followed by nanotechnology products for medical 
analysis and diagnostics. BCC is forecasting strong 
growth for 2007, with turnover rising to almost 
1.2 billion US dollars.32 

Figures on turnover relating to industrial biotechno-
logy production in German companies are not availa-
ble. DECHEMA puts the current figure in the tens of 
billions euros range. Biotechnology also has a signifi-
cant impact on employment. According to estimates 
produced by the Fraunhofer Institut, the impact on 
employment in Germany in 2000 – taking prelimina-
ry work into account – was in the range of 614,000 
jobs.33 About 69,500 were directly dependent on bi-
otechnology. The Fraunhofer Institut also analysed 
the impact of using biotechnology on the competi-
tiveness of the industries in question and came to 
the conclusion that biotechnology in the pharmaceu-
ticals industry and the chemicals industry has predo-

32 BCC (2003) Biomedical applications of nanoscale devices: commer-

cial opportunities, Conference proceedings, Nanotech and Biotech 

Convergence, quoted in: Umweltbundesamt, Umweltpolitik und Life 

Sciences, op. cit.

33 Fraunhofer Institut, Beschäftigungspotenziale in der Biotechnolo-

gie, Stuttgart 2003, quoted in Umweltbundesamt, Umweltpolitik 

und Life Sciences, op. cit.

biotechnology: swot analysis of germany’s position:
strEngths oPPortunitiEs

• Broad knowledge base: excellent basic research in many areas.

• r&D personnel: highly qualified and motivated researchers. 

• Well-developed infrastructure: modern research landscape and 
numerous facilities for technology transfer and company start-ups.

• Broad-based corporate landscape: start-ups, medium-sized enter-
prises and multinational companies present; all relevant application 
industries represented.

• White biotechnology: the chemicals industry is a strong sector of applica-
tion, with corresponding impact on agriculture; accepted by the public as an 
appropriate use.

• maturing biotechnology companies: market launches of products (medica-
tion), new processes and services as a result of increasing consolidation. 

wEaknEssEs thrEats

• pharmaceutical and chemicals industry: innovation drivers today 
in the USA, UK and Switzerland; too few vertical development coo-
peration ventures in Germany; hesitant uptake of biotechnological 
processes in medium-sized enterprises. 

• inexperienced company founders: founder teams often lack busi-
ness experience, lack of “serial entrepreneurs.”

• Low personnel mobility: transfers between science, industry and 
VCs not often enough. 

• Venture capital: private offer of early-phase financing thin on the 
ground, specific industrial expertise present in only a few VCs.

• Licensing takes to long: slow licensing procedures.

• Very few demonstration facilities: lack of evidence of “technical 
feasibility,” lack of process data.

• Green genetic engineering: low consumer acceptance in the area of food and 
creation of innovation-friendly framework conditions.

• Competition for high potentials: tough international competition for the best 
personnel.

• Danger of key industries emigrating: loss of large companies in the pharma-
ceutical and food industry and therefore of potential customers for suppliers 
of biotechnology.

• Economic use abroad: successful German biotech companies are being 
bought up by foreign competition and then transferred abroad with pharma-
ceutical patents being out-licensed, chiefly to other countries. 

• Competition from the Far East, particularly in simple and medium-difficulty 
technologies such as fermentation, biogenerics and antibiotics production.

• Clear consumer benefits: develop products with convincing benefits and 
inform the public about them. 

Source: Bundesministerium für Bildung und Forschung, Hightech-Strategie für Deutschland, Berlin 2006, p. 85.
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minantly led to new products and that there tends to 
be little evidence of substitution effects. In environ-
mental biotechnology – in the view of the Fraunho-
fer Institut – the competitiveness of over two-thirds of 
jobs (particularly in wastewater treatment) depends

to a high degree on the use of methods and pro-
cesses of modern biotechnology. 
German companies as potential users of white bio-
technology are amongst the key international actors 
in their field.

In order to capitalize on the double dividends of 
green markets for both the environment and in-
dustry, policymakers must take a proactive approach. 
The window of opportunity will not remain open 
forever and we must take advantage of it if we want 
to maintain and consolidate our market position and 
prevent nature being irreparably damaged. The sci-
entific community is largely in agreement: if we are 
to even limit the consequences of climate change, 
an unequivocal course of action must be set in the 
next 10-15 years. The industrialisation process in the 
emerging economies confronts us clearly with the 
tight time horizon. In China alone, 140 new power 
stations will be built in the near future, most of them 
fossil-fuel fired. According to the prognoses, three-
quarters of the oil produced in the Gulf region will 
be shipped to Asia within the next ten years. And: 
even now China consumes a quarter of global steel 
production, 16 of the 20 metropolises with the worst 
air quality in the world are in China and four-fifths of 
all the country’s waste are not disposed of in an envi-
ronmentally sound way. 

Germany has to rediscover the idea of technical pro-
gress, not in the sense of blind faith in progress but 
as a means to help solve the immense tasks that lie 
ahead of us. In view of the pressing need for action, 
“revolutionary” technological advances in core indus-
trial areas such as energy generation and usage and 
use of materials are vital. The market cannot tackle 
this challenge alone. As long as it is possible to earn 
money so splendidly with scarce resources, or as long 
as markets continue to have an oligopolitical struc-
ture, we cannot rely on them. As important as it is 
that prices finally express the “ecological truth,” and 
as correct as it is theoretically that those resources be 
efficiently and optimally allocated by the market, 
it is nevertheless also true that these requirements 
have not yet been met. The regulatory framework of 
the free market must be optimised.

What is needed is a strategic ecological industrial po-
licy that serves the interests of our environment and 
our own economic interests. Ecological industrial 
policy therefore has to do several 

things simultaneously: 
— It has to strengthen strategic industries of the 

future and make our industry fit for the markets 
of the future.

— It has to promote innovation, initiate advances in 
technology and help ensure that these technolo-
gies are used and reach the market more quickly. 

— It has to adapt the industrial structure of our eco-
nomy to ever-scarcer resources.

— It has to help switch the material base of our in-
dustry in important fields to renewable resources.

This can bring about new growth, new value crea-
tion, new products and new jobs.

Ecological industrial policy is an issue that must be 
tackled by society as a whole. It needs a government 
that ventures forth as a pioneer, but it does not rely 
on the idea of government’s omnipotence in indus-
trial policy. The political arena, industry and society 
have to tackle this task together. Innovation needs a 
dialogue between the main actors in order to iden-
tify mutual interests and look for win-win strategies. 
Only if, against a backdrop of different analyses of 
the situation, we manage to develop common per-
spectives about goals will we have the concentration 
and strength we need to solve the problems of the 
future. This dialogue between the actors must be-
come a “New Deal” for economy, environment and 
employment.

In this it is essential that conflicts are not ignored or 
made into taboo subjects.

— Many questions relating to new enabling techno-
logies such as bio- and nanotechnology are still 
unclarified and possible risks cannot be ruled out. 
Blocking attitudes that any of the parties might 
adopt can only be overcome through dialogue.
Only through dialogue a differentiated approach 
to technological possibilities could become esta-
blished to ensure that the environment benefits.

— Innovation ultimately always involves “creative 
destruction”  (Schumpeter), win-win situations 
with regard to the environment and industry do 

iV. guiding PrinciPlEs of Ecological 
industrial Policy 
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not automatically preclude conflicts of distributi-
on within industry. New technologies replace old 
technologies; there are always growing markets 
on the one hand and shrinking markets on the 
other, which means there are always winners and 
losers. 

— Environmental protection is not free of conflicting 
goals. Renewable resources need land, for exam-
ple, and the competition over whether to use 
those resources as materials or to provide energy 
will continue to grow. 

The following guidelines must contribute to the suc-
cess of ecological industrial policy and thus to the es-
tablishment of a true global efficiency revolution wi-
thin the broader context of the “third industrial 
revolution.”

the state has to play a pioneering role
The state and its environmental policy are important 
innovation drivers. With state demand, the design of 
a regulatory framework and ambitious limit values 
that are announced in good time and with planning 
security, policymakers can instigate carefully targeted 
innovation incentives. But a proactive policy and the 
case for an ecological industrial policy go far beyond 
that: it is vital that Germany focuses its research on 
lead markets and concentrates on core strategic are-
as. The state must use intelligent market-launch pro-
grammes to take new technologies out of the labo-
ratory and into the market and to kick-start their 
use and dissemination. And a proactive policy also 
means that the “pioneer markets” we need to ensure 
we have an optimum position on tomorrow’s global 
markets have to be created today in Germany.

set benchmarks as the basis for ecological industrial 
policy and action 
Instead of cultivating alarmist tendencies, the state, 
industry and society must develop a political para-
digm to counter ecological threats and global needs, 
which can be used to guide innovation policies. Joint 
objectives create acceptance for innovation – parti-
cularly if they make it clear that not everything that 
is technically feasible will actually be implemented. 
The power station that emits no pollutants, the low-
energy house, decentralized energy supply and the 
“clean car” are visions, around which innovation, so-
cial acceptance and modernisation strategies can be 
organised. Concrete benchmarks help to structure 
the political agenda – for example, when the Fede-
ral Government commits to doubling energy and re-
source productivity by 2020 and increase renewable 
energies’ share in electricity generation by then to at 
least 20%.

develop an intelligent regulatory framework for ecologi-
cal industrial policy
If, in a globalised shareholder economy, expectations 
of quick returns overshadow long-term profit thin-
king and become the decisive yardstick for business 
decisions, it is both detrimental to economic poten-
tial and bad for the environment. In the past, the 
“German model” drew its strength from an innova-
tion strategy based on long-term investment cycles, 
particularly of small and medium-sized companies. 
Today they are often helpless in the face of global 
market dynamics. Despite the structural difficulties 
they face in the international context, something 
must be done to help long-term perspectives achieve
a breakthrough. The regulatory hand of the state 
and the strategic view of policymaking must contri-
bute to this. We need an intelligent ecological-indus-
trial regulatory framework.  

Exploit export potentials more effectively 
The export initiative for renewable energies has con-
tributed to the success of this industry. We should 
use the experience gained here to promote the ex-
port of other environmental technologies in a more 
focused way. The range of environmental technolo-
gies must be expanded if they are to be disseminated 
more widely. But boosting international demand is 
equally important. Exporting successful policies plays 
an important role in this. The German Renewable 
Energy Sources Act is an example of how a successful 
instrument has become established internationally 
and how climate change policies have decisively con-
tributed to the success of an entire industry. 

accelerate the market launch of innovative technologies 
State procurement policy and intelligent market in-
troduction programmes can help disseminate innova-
tions. But companies must also shoulder responsibili-
ty and ensure that their product policies reflect state 
of the art developments. The top-runner approach 
has contributed to the strength of the Japanese con-
sumer electronics industry. An European top-runner 
programme would be to help create a revolving inno-
vation system in Europe and ensure that both the de-
sign and production of consumer goods become in-
creasingly economical and resource efficient.

improve innovation financing for companies
Again and again the high costs associated with in-
novation projects and the lack of appropriate sour-
ces of financing prove to be central problems: small 
and medium-sized companies in particular can easily 
come up against their limitations. Lenders often im-
pose restrictions due to uncertainties about the tech-
nological feasibility and market acceptance of ideas 
for innovations. If obstacles to financing could be 
overcome and financing for innovations improved,  
significant innovation potentials could be tapped. 
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In recent years initial steps were taken in the form 
of individual government programmes to expand di-
rect project funding and reach more SMEs or young 
companies. What is required is a mix of financing in-
struments that can respond adequately to companies’ 
specific financing situations.

create lead markets and develop “man to the moon” 
projects
Technological development cannot be decreed “from 
above.” But technological development does not take 
place in a vacuum. It is vital that the framework con-
ditions centre on innovation. In addition, funding of 
research and development that is strategic and focus-
es on lead markets can also make an important con-
tribution. “Beacons” can provide orientation and set 
markers for development routes. They help to create 
acceptance in society and contribute to a society’s 
process of consensus building. 

build new institutional structures for innovation
Innovation needs dialogue. But dialogue needs struc-
ture – also in order to permanently establish innova-
tion as an issue to be tackled jointly by industry, so-
ciety and the political arena. One of the problems 
innovation strategies suffer is that they are fragmen-
ted in terms of financing, instruments used, and con-
tent. Most research in Germany is what is known as 
Ressortforschung (commissioned by specific govern-
ment departments). But crosscutting issues need 
crosscutting research and innovation strategies. An 
“industry cabinet“ would force the major govern-
ment departments to coordinate their policies at mi-
nisterial level. That would strengthen political impe-
tus and is the prerequisite for a concerted strategy. 

V. thE futurE nEEds couragE

In the next few months and years an agenda for an 
ecological industrial policy will have to be developed 
along these lines. The ecological and economic chal-
lenge cannot be met with the strategy of one single 
ministry but only with a comprehensive and cross-
cutting modernisation strategy on the part of Europe 
and Germany. Government departments must make 
their contribution to its success, along with industry 
associations, companies, the scientific community 
and key actors within civilian society. 
Technological issues and developments will play an 
important role here. But technological innovations 
must be embedded in social and economic innova-
tions and in cultural and social reflections. Anyone 
seeking a new kind of progress can organise it only 

on consensual lines. New progress needs a “New 
Deal,” a social contract for the environment, eco-
nomy and employment. This contract can only be 
drawn up by all parties acting together. But 
there will costs involved for all of us. Nevertheless, it 
will create new synergies and build on new alliances 
that are the outcome of radically different frame-
work conditions. Ecology and the economy will in-
creasingly become less of a contradiction; economic 
and ecological rationales will start to converge – in-
evitably and at an ever-increasing pace. Putting this 
into action and advancing the discussion of the con-
sequences – that is the role the Federal Environment 
Ministry is committed to.
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