
båîáêçåãÉåí~ä=oÉéçêí=OMNO=
oÉëéçåëáÄáäáíó=áå=~=ÑáåáíÉ=ïçêäÇ=

=
`Ü~éíÉê=NW=

qÜÉ==
kÉï=dêçïíÜ=
aÉÄ~íÉ==
=

June 2012        

 

 

Members 
 
Prof. Dr. Martin Faulstich  
 (Chair) 

Full Professor of Resource and Energy Technology at Technische 
Universität München,  
Director of Straubing Centre of Science for Renewable Resources 

Prof. Dr. Heidi Foth  
 (Deputy Chair)  

Professor of Environmental Toxicology and  
Director of the Institute for Environmental Toxicology  
at the Martin Luther University in Halle-Wittenberg 

Prof. Dr. Christian Calliess 
Professor of Public Law and European Law  
at the Department of Law   
at the Free University Berlin 

Prof. Dr. Olav Hohmeyer 
Professor of Energy  and Resource Management  
at the University of Flensburg 

Prof. Dr. Karin Holm-Müller 
Professor of Resource and Environmental Economics  
at the Department of Agriculture  
at the Rheinische Friedrich-Wilhelms-Universität in Bonn 

Prof. Dr. Manfred Niekisch 
Professor for International Nature Conservation  
at the Goethe-University of Frankfurt and  
Director of Frankfurt Zoo 

Prof. Dr. Miranda Schreurs  
Professor of Comparative Politics and  
Head of the Environmental Policy Research Unit  
at the Free University Berlin  

 
 
 
 
 
 
 
 
 
 
 
 

German Advisory Council on the Environment 

Secretariat    Phone: +49 (030) 26 36 96-0 
Luisenstraße 46   E-Mail: info@umweltrat.de 
10117 Berlin   Internet: www.umweltrat.de  



Forword 
This is a chapter of the Environment Report 2012 on 
“Responsibility in a finite world” published by the 
German Advisory Council on the Environment in June 
2012. Guiding principle of that report is that 
environmental limits should be taken seriously. 
Unlimited physical growth is not possible in a finite 
world. This means that the dramatic reduction of our 
resource and energy use and their environmental 
impacts are becoming a key question of the 21st 
century. The report has eleven focal themes[1], 
ranging from the new growth debate, the protection of 
important ecosystems such as peatlands, forests and 
oceans to a strengthening of integrated environmental 
protection. 

With its Environmental Report 2012, the SRU extends 
the perspective beyond the energy transition towards 
other important future-oriented issues in German and 
European environmental policy. Using a “horizon 
scanning” approach, the seven council members of the 
SRU identify important unresolved problems and 
point towards specific options for political action. The 
starting point of the report is that serious impacts for 
economy and society have to be feared if safe 
planetary boundaries and environmental limits are 
being exceeded. Exploiting all potential for 
decoupling economic growth and environmental 
impact is therefore a matter of priority. Such an 
innovation strategy would offer at the same time 
considerable economic opportunities for German 
industry. 

Analysing a number of intractable problems, the SRU 
highlights the potential for a reduction of 
environmental impacts, for example: 

– The use of metallic and mineral raw materials can 
be reduced, for example through systematic 
introduction of closed-loop processes. The SRU 
proposes in this context mandatory deposit 
schemes for selected electronic devices. Raw 
material extraction – which tends to be very energy 
intensive – could become more climate-friendly if 
ambitious reduction targets are set for the 
European emissions trading system (the EU 30 % 
target for 2020) and if exemptions are cut back. 

– Even the still growing goods transport could meet 
ambitious climate policy targets through a 
comprehensive electrification on the basis of 
renewable electricity. In addition to a shift from 
road to rail, the option of an overhead-cable 
system for electric-powered HGVs (“trolley 
trucks”) should be seriously pursued. The 
technology has already been tested in 
demonstration projects. 

 
– In the area of food, policy should also provide 

effective incentives for decoupling. Bringing down 
food losses by 50 % until 2025 could decrease the 
environmental impact of our food consumption. 
Moreover, the high meat consumption which has 
equally negative impacts on the environment and 
on health, should be significantly reduced. 
Abolishing the reduced rate of value-added tax on 
animal products and introducing a tax on saturated 
fatty acids are therefore options to be investigated. 

Despite this large untapped potential, a sufficient 
degree of decoupling may not be achievable. As part 
of a precautionary strategy, policy and society should 
therefore also reflect on conditions of social and 
political stability under conditions of low economic 
growth. 

Ecosystems such as forests, oceans and peatlands do 
not only supply important resources, energy and food, 
but they also make important contributions to climate 
protection and provide other ecosystem services, 
including habitats for many species. These services, 
which are not rewarded by the market, are under threat 
unless economic pressures are reduced. German 
forests, for example, may soon reach a point where 
they release more greenhouse gases than they store. 
For this reason the SRU recommends introducing 
limits on forest biomass use to secure the long-term 
status of forests as carbon sinks. In addition, a 
comprehensive and integrated monitoring should be 
established as an early warning and evaluation system. 

Environmental limits can only be observed if the remit 
and authority of environmental policy vis-a-vis other 
policy areas are considerably strengthened. As a basis 
for this, the SRU recommends the establishment of an 
encompassing national environment programme with 
ambitious targets which would give a new impetus to 
other policy areas. 

 

---- 

[1] The Environmental Report covers eleven topics: 
the new growth debate, decoupling prosperity from 
resource use: metallic and mineral resources, food 
consumption as a policy issue, freight transport and 
climate protection, mobility and quality of life in 
urban agglomerations; appreciating the value of 
ecosystem services: environmentally sound use of 
forests; peatlands as carbon sinks, cross-sectoral 
marine protection; reinforcing integrative approaches: 
Integrated environmental protection: the example of 
industrial permitting, integrated monitoring, 
environmental and sustainability strategies. 
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1 The New Growth Debate 

1.1 Introduction 

40. In Germany and internationally, the issue of 
reconciling economic growth with sustainable 
development has found its way back onto the policy 
agenda and into public debate. Thoughtful, growth-critical 
voices can be heard from many camps (Binswanger 2010; 
Enderlein 2010; Fitoussi and Laurent 2008; Hinterberger 
et al. 2009; Jackson 2009a; Miegel 2010; Paech 2009a; 
Schor 2010; Seidl and Zahrnt 2010b). The interest shown 
in the political arena can be seen, for example, in the 
appointment of a German Bundestag study commission to 
address the issues of growth, prosperity and quality of 
life. 

The debate on growth in a limited world is nothing new. 
As early as the 1970s, the Limits to Growth report 
submitted to the Club of Rome triggered scientific, 
academic and public controversy (Meadows et al. 1972). 
Now the debate is re-emerging, albeit with a shift in 
focus. While in the 1970s, the debate on the limits to 
growth focused on the availability of non-renewable 
resources, today the spotlight is on over-use and 
destruction of vital ecosystems in the light of identifiable 
biophysical limits. 

In this chapter, the German Advisory Council on the 
Environment (SRU) looks at this new debate on growth. 
The SRU believes that the concept of environmental 
limits must be made a focus of environmental, economic 
and social policy debate. Transgression of environmental 
limits has serious economic, social and (security) policy 
consequences. While accepting that both the existence of 
environmental limits and the need to prevent their 
transgression has far-reaching implications for economic 
activity and policymaking, it should not necessarily be 
seen as the end of economic growth. Rather, the task at 
hand is to identify the extent to which an absolute 
decoupling of the use of natural resources from economic 
growth might suffice. The ‘green economy’ idea as 
discussed in the lead-up to the Rio +20 conference (see 
Chapter 11) is highly optimistic in this regard. In this 
chapter, the SRU supports the assumption that although 
there is significant potential for such a decoupling, 
whether it would be enough cannot be verified with 
certainty. This precautionary aspect means that the 
scientific community and policymakers should think 
about the conditions for welfare independent of economic 
growth. 

1.2 A sustainable economy within 
environmental limits 

1.2.1 The environment-dependent economy 
and strong sustainability 

41. Recent publications (IPCC 2007; EEA 2010a; 
Reid et al. 2005) refocus awareness on the frequently 
overlooked insight that the natural environment, and 
particularly the climate and biodiversity, are vital to 
human survival. Stable social and economic systems 

would be unthinkable without functioning ecosystems and 
the conservation of natural capital. In thermodynamic 
terms, the global environmental system is characterised 
by structural complexity and low entropy, meaning a high 
degree of order. By contrast, the economic system 
converts natural structures with low entropy into 
something else (by burning coal and oil, for example), 
thus increasing the entropy level (Daly 1996; Georgescu-
Roegen 1971; Cleveland and Ruth 1997). Without the all-
encompassing environmental system, which by virtue of 
its inherent productivity constantly renews negentropic 
structures (for example by photosynthesis and genetic 
proliferation), economic activity would be inconceivable 
in the longer term (SRU 2002, Item 20 ff). The economy, 
in its resource-related dimensions, relies on ‘factors’ it 
cannot itself produce but can only consume. The 
economic system must therefore keep within the limits of 
nature’s reproductive capacity. Sustainability means 
operating within the given environmental limits. 

The first and second laws of thermodynamics 

– The first law of thermodynamics states that energy can 
be neither produced nor destroyed. Energy can merely 
be converted from one form to another in 
thermodynamic processes like combustion. In a closed 
system, the sum of all energy forms remains constant 
each time energy is converted. Similarly, material in a 
closed system can be neither produced nor destroyed. 
The law of mass conservation thus applies. 

– The second law of thermodynamics is to be seen as a 
fundamental restriction of the first. All natural 
processes, and not just thermodynamic processes, are 
irreversible. This means that unaided they can only go 
in one direction. During such processes, energy 
degrades and they can only be turned round by adding 
effort ‘from outside’, which always leaves behind 
changes in the surrounding environment. 

For the purpose of quantifying the degree of irreversibility 
and expressing it in mathematical terms, entropy, ‘S’, is 
made the determining variable. Entropy is the measure of 
disorder in a system. The following rules apply: 

– The greater the entropy in a system, the greater its 
disorder. 

– Entropy is always greater than zero. 

– The entropy of a fully isolated (adiabatic) closed 
system can never decrease. 

– For irreversible processes, this implies that whenever 
there is any change, the entropy of a fully isolated 
(adiabatic) closed system increases. 

– A reversal of natural processes, which equates to a 
reduction in entropy, is always associated with a 
certain input of energy ‘from outside’. 

The conventional sustainability model, which gives 
essentially equal weight to economic, environmental and 
social objectives, does not adequately take account of the 
superordinate character of the environment. In 
neoclassical economics in particular, there is a widely 



Environmental Report 2012: Responsibility in a finite world 

4 

held notion that future generations must merely be left a 
constant overall stock of capital resources (SRU 2002). 
This implies that it is acceptable to use natural capital and 
to transform it into material capital or knowledge as long 
as the overall stock of useful capital is undiminished. This 
notion of the substitutability of natural capital with other 
forms of capital is at the heart of the concept of weak 
sustainability. 

In contrast, the SRU adheres to the concept of strong 
sustainability, and sees only limited possibilities for 
substituting natural capital with other forms of capital. 
The maintenance of environmental carrying capacity 
requires trade-offs between various sustainability goals 
within a given environmental framework (Figure 1-1). 

 

Figure 1-1 

Sustainabi l i ty  model with human act ivity  
embedded in a l imited environment 

relative limits/
need for optimisation

Absolute limits/duty 
to conserve the 
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- Oceans
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Measure

relative limits/
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Measure

Economy Society

Environment

 

Source: SRU 2011b 

 

42. It is a matter of controversy, however, to what 
extent these limits leave discretionary scope when it 
comes to making the trade-off between the various 
dimensions of sustainability (SRU 2002, Section 1.3). 
While a degree of substitutability of natural capital with 
knowledge and material capital may be plausible in 
respect of abiotic resources, no such substitutability can 
be assumed when it comes to biogenic resources, 
ecosystems and ecosystem services (SRU 2002, Item 28). 
Under the precautionary principle, this implies that 
natural capital must be kept as constant as possible (Ott 
2009). 

In a ‘full world’ (Daly 2005), meaning a world in which 
people and man-made things have displaced nature to a 
significant extent, limits must therefore be set for the 
physical energy and material throughput that is 
necessarily associated with the use of natural resources 
and natural sinks for waste flows. As Daly (1992) has 
shown, given the shrinking spare capacity of the natural 
environment, it is no longer a matter of the traditional 
tasks of efficient allocation and fair distribution of natural 
resources. Rather, the primary issue is managing the scale 
of resource use and pollution. An overloaded ship can be 
saved from sinking not by shifting its cargo, but most 

readily by reducing the cargo to an acceptable size (ibid.). 
This means that rather than focusing on efficient use and 
distribution of natural resources, limits must be placed on 
the use of the environment in absolute terms. 

43. Use of global resources also raises the issue of 
intra-generational and in particular global equity in 
distribution. The SRU expressly endorses the principle of 
fair and equal per capita rights to natural resources, as set 
out in Germany’s National Strategy for Sustainable 
Development: ‘Ethically, every human being has the same 
right to make use of resources, as long as these resources 
are not overexploited.’ (Bundesregierung 2008, p. 20). 
The objective must therefore be to reduce the use of 
environmental resources in Germany to a level that could 
be generalised to a global scale. 

The SRU believes that Germany should meet its global 
responsibility in this way even if other countries fail to 
follow suit. Firstly, pioneers are needed both to convince 
other industrialised nations and emerging economies that 
sustainable strategies are feasible and to gain the trust of 
developing countries. Secondly, such pioneers can 
themselves benefit by becoming technology leaders and 
being better equipped than other countries to meet new 
requirements and market conditions (SRU 2002; 2008). 
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At the same time, relevant targets and measures (Chapter 
11) must be adopted at European and international level 
to enable the fastest possible and greatest possible 
improvement to the environmental situation. 

1.2.2 Ecosystem services 

44. An illustration and concrete expression of the 
role of natural capital is supplied by the concept of 
ecosystem services. Introduced by Ehrlich and Ehrlich 
(1981), the ecosystem services concept builds on attempts 
in earlier publications to bring out the social utility of the 
environment and its functions (Gómez-Baggethuna et al. 
2010). That earlier body of work showed that biodiversity 
loss directly affects ecosystem processes in a way that can 
be fundamental to human wellbeing. An early attempt to 
monetarise the environment and its functions was made 
by Costanza et al. (1997). The topic found its way onto 
the political agenda with the Millennium Ecosystem 
Assessment (MA) (Reid et al. 2005). The MA was 
commissioned by the United Nations to provide an 
overview of the global status of key ecosystem services. 

Ecosystem services are defined as the benefits people 
obtain from ecosystems (MA 2003, p. 3, Box 1 Key 
Definitions), or more simply as ecological processes that 
are important to human wellbeing and therefore of value 
(Eser et al. 2011). The definition of ecosystem services 
used both in the MA and the Economics of Ecosystems 
and Biodiversity Study (known as the TEEB Study, 
TEEB 2010, p. 33) also includes resources like timber and 
food, and thus covers material, energy and non-material 
aspects. The TEEB Study distinguishes between direct 
contributions (e.g. consumption of food and enjoyment of 
beautiful scenery) and indirect contributions (e.g. 
purification of drinking water by soil filtration). 

45. The aim in all of these typologies is to make 
human dependence on the environment more transparent 
and to show the value of ecosystem services to human life 
and the economy. Supporting services, such as the 
nutrient cycle and soil formation, and many regulating 
services like pollination and the control of pests and soil 
erosion have long been taken for granted by a society that 
has used them free of charge and failed to adequately 
protect them (Table 1-1). 

46. Problems arise, however, when individual 
ecosystem services are viewed in isolation, independent 
of their role in an environmental context. In some cases 
this has resulted in courses of action being taken on the 
grounds that they promote or provide certain ecosystem 
services although they simultaneously lead to biodiversity 
loss. Unthinking use of the ecosystem services concept 
can thus stand in the way of nature conservation and 
environmental protection. Only when protection of 
ecosystem services is made an integral part of nature 
conservation and environmental protection can both sub-
goals be achieved. For this reason, in connection with the 
Convention on Biological Diversity (CBD), reference is 
always made to the conservation of biodiversity and 
ecosystem services (e.g. in the Strategic Plan 2001-2020, 
SCBD 2010a). The new EU Biodiversity Strategy for 

2020 also uses the two terms in combination (European 
Commission 2011c). 

Table 1-1 

Ecosystem Service Categories 

Source: Beck et al. 2006, with changes 

47. Consideration must also be given to the fact that 
economic analysis of ecosystem services reaches its limits 
where ecosystems become highly complex, where there 
are uncertainties regarding interactions, and where tipping 
points beyond which systems are unstable become hard to 
predict. In these cases, monetary analysis becomes 
particularly unreliable for scientific purposes. Economic 
analysis methodologies are also far more difficult to apply 
to some environmental goods than to others. Additionally, 
the outcomes of economic analysis always depend on 
necessarily subjective methodological choices made by 
study authors. Such choices vary, however, depending on 
the type of the good being evaluated, the methodologies 
used and the analysis timeframe (Brondizio and 
Gatzweiler 2010). In practice, economic analysis of 
ecosystems harbours the risk of narrowing or distorting 
perceptions of various environmental aspects. 

1.2.3 Environmental limits 

48. The concept of environmental limits relates first 
and foremost to the undisputable biophysical limitations 
of the Earth in terms of the availability of natural 
resources and the absorption capacity of sinks. It cannot, 
however, be seen as a purely natural science concept. The 
natural sciences can supply instrumental knowledge 
through the description of factual relationships. They can, 
for example, identify causal relationships and causal 
chains, and under certain circumstances predict the 
probability of specific trends and events. Environmental 
limits, in contrast, describe thresholds beyond which 
undesirable events can be expected. What is deemed 
‘undesirable’ cannot be determined purely on the basis of 
natural science. Given the scientific uncertainties, 
conclusions on environmental limits are always 
judgements concerning the degree of precaution that 
appears acceptable to society (Rockström et al. 2011, 
SRU 2011c). With this in mind, the concept of guard rails 
is also used, as ‘quantitatively defined damage thresholds 

Supporting services E.g. primary production by 
means of photosynthesis, soil 
formation and nutrient cycles 

Provisioning services E.g. provision of food, water, 
wood and fuels, and also 
pharmaceutical products 

Regulating services E.g. purification of the air and 
water, climate regulation, 
protection from natural disaster 
and disease 

Cultural services E.g. inspiration, education, 
aesthetic values, recreation and 
relaxation  
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that if exceeded can result in intolerable consequences 
either today or in the future’ (WBGU 2005, p. 28, 1997). 
In a democratic society, the setting of environmental 
limits or guard rails calls for broad societal and political 
acceptance based on long-term, informed self-interest (see 
Section 1.6.1 and Chapter 11). 

49. The idea of environmental limits is 
operationalised, for example, by the concept of ‘planetary 
boundaries’ and that of the ‘safe operating space’ for 
human activities (Rockström et al. 2009). A distinction is 
made here between processes with critical global 

thresholds (such as global emissions of greenhouse gases) 
and processes like land use change in which, according to 
available knowledge, no such global thresholds exist. 
With this second category of processes, a constant or 
gradual decline can lead to the failure of key functions 
(such as the ability to absorb carbon dioxide) which 
impact global processes or when aggregated can become a 
global problem (Figure 1-2). Transgression of planetary 
boundaries can trigger ‘non-linear, abrupt environmental 
change within continental-to-planetary-scale systems’ 
(Rockström et al. 2009, p. 1). 

 

Figure 1-2 

Planetary Boundaries,  Thresholds and Uncertainty 

 

Source: Rockström et al. 2009 

 

With gradual trends, the critical threshold lies where the 
‘resilience’ of natural systems – their ability to recover 
from disturbances and shocks and to maintain their ability 
to function – becomes impaired (Walker and Salt 2006). 
Given the complexity of the systems and processes 
involved, environmental limits cannot be thought of as a 
thin line but as ‘corridors of elasticity’ (Sachs and 
Santarius 2005). 

Earth systems studies at regional and local level have long 
included analysis of capacity limits or ‘critical loads’, 
notably as regards acidifying and eutrophying air 
pollutants (see Chapter 10). Limits can also be identified 
based on natural reproduction of renewable resources. 

Environmental  l imits  and s trong sustainabil i ty  

50. It is important to note that conserving natural 
capital – a core element of the strong sustainability model 
(see Item 41) – is a fundamentally different protection 
concept than respecting environmental limits. 
Conservation of natural capital is fundamentally the more 
rigorous yardstick, because it seeks to prevent any form of 
reduction and is not solely focused on preventing disaster. 
Nonetheless, the concept of environmental limits is a 

meaningful addition to the strong sustainability model 
because it is more explicit in incorporating critical load 
thresholds for key global ecosystems. It must, however, 
be seen as complementary in that it is used to formulate 
minimum requirements for environmental protection 
without calling into question the more demanding 
standards of strong sustainability. 

1.2.4 Transgression of environmental limits: 
Crisis trends and indicators 

Examples of  g lobal  environmental  l imits  being 
exceeded 

51. Humankind uses ever-growing quantities of the 
available environmental resources and in doing so causes 
irreversible damage to natural systems. Human activity 
has such a severe impact on the Earth system that some 
scientists refer to the current geological age as the 
‘Anthropocene’ (Steffen et al. 2007; Crutzen 2002). At 
global level, environmental limits are exceeded in the 
following areas: 

– With advancing climate change, sea levels are rising, 
glaciers are melting, extreme weather events are 



Chapter 1: The New Growth Debate 

7 

becoming more frequent and it is becoming 
increasingly likely that irreversible tipping points will 
be attained (IPCC 2007). 

– Despite international negotiations and efforts, it has 
not been possible to slow biodiversity loss in the way 
the international community aimed to achieve between 
2002 and 2010. Species loss continues unabated at 
several times the natural loss rate. The Living Plant 
Index, a measure of trends in global biodiversity, 
shows that populations of selected indicator species 
have declined by as much as 30 percent since 1970 
(WWF et al. 2010). 

– Around 60 percent of assessed ecosystem services are 
already degraded or at risk from non-sustainable use 
(Reid et al. 2005). Forest cover is shrinking around the 
world, with tropical rainforests suffering ongoing, 
dramatic decline. Tropical coral reefs are collapsing 
(UNEP 2007a, p. 888, SCBD 2010b). Overfishing of 
the oceans remains one of the biggest unresolved 
problems; around 80 percent of fish stocks in the 
world’s oceans are already fished to the limits of their 
capacity or beyond (FAO 2009). In the face of climate 
change, non-sustainable land and water use results in 
desertification and loss of soil fertility due to erosion, 
salination and nutrient loss. 

– Global per capita available water supply is on the 
decline, notably due to overexploitation of ground and 
surface water resources. In future, more and more 
people will suffer from water shortage (UNEP 2007b, 
p. 11). Water pollution remains one of the biggest 
causes of death and disease around the world. 

– Humankind already appropriates about one quarter of 
the Earth’s potential net primary production – largely 
by harvesting biomass for the production of food, 
construction materials and energy, but also by using 
land for housing and infrastructure (Haberl et al. 
2007). Habitats and food supply for other species are 
thus significantly restricted by human activity. With 
the growing global population and changing 
nutritional habits, the demand for agricultural products 
could rise by 70 percent by 2050. Land use and land 
use change would thus increase even further. 

52. All in all, these differing and in many cases 
mutually reinforcing transgressions of environmental 
limits put the livelihoods of hundreds of millions of 
people at risk. They have many impacts on environmental 
and social systems in that they cause food crises, 
exacerbate water shortages and heighten social the 
conflicts surrounding natural resources. Transgression of 
environmental limits can destroy habitats for people and 
animals and thus trigger migration and flight. As a result, 
they play a key role not just in environmental policy, but 
also in economic policy and security. Acute impacts are 
already visible, largely among the poorest sections of the 
population in developing countries, where livelihoods 
depend on the availability of local natural resources 
(Niekisch 2006). The degradation of ecosystems is 
therefore also an obstacle in achieving the Millennium 
Development Goals (UNDP 2011). 

Industrialised countries, by contrast, have so far felt 
hardly any direct impact. Losses of ecosystem services in 
Germany, for example, are less severe in many areas than 
at global level, partly due to environmental protection and 
nature conservation legislation and related measures. At 
the same time, German goods imports and greenhouse gas 
(GHG) emissions contribute to the damage caused to 
ecosystems in other countries (Beck et al. 2006). 

Indicators  of  environmental  l imits  being 
exceeded 

53. Various global indicator systems show that 
environmental limits can already be assumed to have been 
exceeded. Although all indicators, and especially complex 
indicator systems, have unavoidable methodological 
weaknesses, this conclusion is robust. 

54. Environmental footprint calculations show that 
humankind has come to use more natural resources than 
the Earth can provide on a sustained basis. The 
environmental footprint measures the biologically 
productive land and water area required to provide the 
renewable resources used by humankind and to absorb the 
carbon dioxide (CO2) generated by human activity. 
Biocapacity relates to the area actually available for 
production of resources and sequestration of pollutants. 
Pressures have constantly increased in line with economic 
and population growth since the beginning of the 1960s, 
with the Earth’s carrying capacity exceeded in the early 
1970s. Today, humankind’s environmental footprint 
exceeds the Earth’s biocapacity by 50 percent (WWF 
et al. 2010). 

Another land-based indicator uses lifecycle analysis to 
measure the area of land needed along the entire 
production chain. For this purpose, Bringezu and 
Bleischwitz (2009, p. 39 ff.) propose the Global Land Use 
Accounting for Agricultural Cropland (GLUAcropland) 
indicator. This takes in global land use for agricultural 
production for food and non-food use (including animal 
farming) and also includes land use in the production of 
imported products. If the farmland expected to be globally 
available by 2050 is to be equally divided among 9 billion 
people, this means a target of 0.2 ha per person (Bringezu 
2009). Given its very high agricultural productivity in 
global comparison, the target for Germany should be 
significantly lower (see Chapter 3). However, according 
to the analysis by Bringezu and Schütz (2009, p. 131), 
Germany’s actual per capita GLUAcropland in 2004 was 
0.25 ha, some 25 percent above the target. With 
approximately 61 percent, animal-based food made up the 
biggest share of this land use (see Chapter 3). If use of 
biomass rises significantly as expected – notably for 
energy – GLUAcropland in 2030, at 0.28 to 0.3 ha, could 
significantly exceed the amount of land then globally 
available (BAU scenarios in Bringezu and Schütz 2009, 
p. 132). 

55. Using a different methodology, Rockström et al. 
(2009) propose planetary boundaries for ten different 
natural systems and processes (Table 1-2). The planetary 
boundaries define the safe operating space for human 
activity, which in each case is far enough removed from 
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potential tipping points or harmful impact levels. Systems 
should remain within these boundaries in order to avoid 
abrupt, irreversible and catastrophic environmental 
change. Wherever possible, limit setting draws upon 
available scientific research, but given the available data, 
it cannot be done with the same degree of precision in 
every case. With regard to biodiversity loss, for example, 
the relationship between ecosystem stability and 
ecosystem resilience has yet to be adequately researched. 
Rockström et al. (2009) set a loss rate of ten species per 
million species per year as a preliminary limit. This is 
between ten and one hundred times the natural loss rate. 
For CO2 levels in the atmosphere, the safe threshold is set 
at 350 ppm. This estimate is supported, among other 
things, by models used by US research teams (Hansen 
et al. 2008) taking account of slow feedback processes – 
for example through changes in the radiation capacity of 
the Earth’s surface. Also, at 350 ppm, the stability of the 
polar ice caps would be ensured. 

In the case of climate change, loss of biodiversity and 
impacts on the global nitrogen cycle, the authors believe 
the planetary boundaries have already been exceeded. 
Other pressures (the phosphorous cycle, acidification of 

the oceans, land use and fresh water use) are close to their 
boundaries (Table 1-2). 

56. Added to this are the systemic interrelationships 
between the various environmental problems. These 
problems can no longer be seen as unrelated, easy-to-
identify issues. Rather, they must be seen as a complex set 
of circumstances shaped by feedback mechanisms and 
non-linear interrelationships (EEA 2010b, p. 113 ff., PBL 
2009, OECD 2008). For example, the increased demand 
for biofuels, originally environment-driven, can lead to 
deforestation in developing countries and to the planting 
of biomass crops in monocultures. This results in the 
release of greenhouse gases, destroys habitats, impairs 
soil fertility, fosters erosion, and puts the livelihoods of 
indigenous populations at risk, thus triggering 
considerable social conflict. Loss of biodiversity is one 
example of a highly complex environmental problem 
whose causes are rooted in numerous economic activities 
and their interrelationships. These include the use of 
renewable resources in farming and fishing, destruction 
and impairment of ecosystems and habitats through 
extraction of non-renewable resources, and fragmentation 
of ecosystems due to infrastructure development, 
industrialisation and human settlement. 

Table 1-2 

Planetary Boundaries 

Earth System Processes Parameters 
Proposed 
Boundary 

Current 
Status 

Pre-Industrial 
Values 

Climate change 

1. Atmospheric carbon dioxide concentration 
(parts per million by volume) 

350 387 280 

2. Changes in radiative forcing  
(watts per metre squared) 

1 1.5 0 

Rate of biodiversity loss Extinction rate (extinctions per million species per 
year) 

10 > 100 0.1 – 1 

Nitrogen cycle (part of a 
boundary with the 
phosporous cycle) 

Amount of N2 removed from atmosphere for human 
use (millions of tons per year) 

35 121 0 

Phosphorous cycle (part of 
a boundary with the 
nitrogen cycle) 

Quantity of P flowing into the oceans 
(millions of tons per year) 

11 8 . 5  –  9 . 5 −1 

Stratospheric ozone 
depletion 

Concentration of ozone 
(Dobson unit) 

276 283 290 

Ocean acidification Global mean saturation state of aragonite in surface 
sea water 

2.75 2.90 3.44 

Global freshwater use Consumption of freshwater by humans (km3 per year) 4,000 2,600 415 

Change in land use Percentage of global land cover converted to cropland 15 11.7 Low 

Atmospheric aerosol 
loading 

Overall particulate concentration in the atmosphere, 
on a regional basis 

To be determined 

Chemical pollution For example, amount emitted to, or concentration of 
persistent organic pollutants, plastics, endocrine 
disruptors, heavy metals, and nuclear waste in the 
global environment, or the effects on ecosystem and 
functioning of Earth system thereof 

To be determined 

Grey shading: Planetary boundaries have been crossed. 

Source: Rockström et al. 2009 
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1.3 The growth and sustainability debate: 
From green growth to degrowth 

57. One particularly contentious issue in the current 
growth debate is whether systematic respect of 
environmental limits can be reconciled with economic 
growth on a sustained basis. This is largely a conceptual 
issue. The current debate on the limits to growth has two 
poles: optimistic models of green growth, and growth-
critical models of a ‘post-growth’ society. The following 
section sets out the salient points of the debate along with 
the key arguments and points of contention. 

Green growth 

58. The green growth model is based for the most 
part on the concept of ecological modernisation (Jänicke 
2008; Mol and Sonnenfeld 2000; see Chapter 11 on the 
concept of the green economy). It marks a shift away 
from the short-term, static paradigm of environmental 
protection as a cost factor and an obstacle to international 
competitiveness. The green growth model assumes that 
economic growth can be decoupled from environmental 
damage and that, at the same time, environmental 
protection can bring economic opportunities. This is 
based on the notion that targeted investment in 
environmentally efficient, resource-saving technologies 
will open up development paths that serve to prevent 
environmental damage, spare non-renewable resources 
and foster economic growth (OECD 2011b). 
Technological advancement would increase energy and 
material efficiency to the extent that it boosts value 
creation and reduces environmental pressures. It has been 
shown that an increase in eco-efficiency by a factor of 
five (von Weizsäcker et al. 2010) or even ten (Schmidt-
Bleek 2009) is technically feasible for key economic and 
technology sectors. Similar ideas to that of green growth 
include the earlier models of ‘qualitative growth’ (Majer 
1984, Capra and Henderson 2009) and ‘ecological 
structural change’ (Simonis 2011). 

The green growth model has attracted much attention 
during the recent economic and financial crisis. Following 
the global economic crisis in 2008, numerous proposals 
emerged for a ‘Green New Deal’ with investment 
programmes designed to promote environmental-friendly 
infrastructure and other environment-focused measures as 
a form of economic stimulus policy (UNEP 2010, Blasch 
et al. 2010, OECD 2011b, Jaeger et al. 2009, Jänicke and 
Jacob 2008, Ekinis 2000). 

Prosper i ty without growth,  post-growth and 
degrowth 

59. The idea of green growth contrasts with notions 
of prosperity without growth (Jackson 2009a, Miegel 
2010), post-growth (Paech 2009a, Seidl and Zahrnt 
2010b) and, in more extreme forms, degrowth (see for 
example Flipo and Schneider 2008, Latouche 2010). 
These are largely based on the proposition that economic 
growth cannot be decoupled from its material and energy 
basis to the extent needed and that economic growth 
cannot continue unabated in a finite world. 

60. Growth critics do not, therefore, share the 
technology and regulatory optimism behind the notion of 
green growth. Rather, they argue that increases in 
efficiency in a growing economy can be easily 
compensated for by the overall increase in production 
(rebound effect), and argue that there are limits to 
decoupling and dematerialisation. They base these limits 
on the laws of thermodynamics, the realities of prevailing 
production structures and the observed close relationship 
between economic growth and environmental pressures 
(Sorrell 2010, Schor 2010, Jackson 2009a, Paech 2009b, 
Sorrell 2007, Huesemann 2003, Chapter 1-4). In addition, 
two further arguments are put forward for critical analysis 
of economic growth. Firstly, there is the proposition that 
in many industrialised countries, due to a wide range of 
economic and social factors, growth rates are already on a 
decreasing trend (Reuter 2010; Miegel 2010; 
Diefenbacher and Zieschank 2009). Secondly, it is argued 
that in countries where a certain material standard of 
living has been achieved, higher incomes lead less and 
less to an increase in social wellbeing, meaning that the 
marginal utility of rising incomes decreases (for an in-
depth view see Jackson 2009b, p. 38 ff.). This is shown 
both in the findings of happiness research and in an 
analysis of differing objective factors like longevity, 
education and social cohesion (Frey and Frey Marti 2010, 
p. 460; Miegel 2010, p. 30). While this indicates that for 
rich countries average income has relatively little 
influence on many prosperity-related indicators, there is 
reliable evidence of a relationship between the degree of 
income inequality within a country and social wellbeing 
(Wilkinson and Pickett 2010). 

61. While the degrowth movement and related lines 
of thought explicitly call for a shrinking of the economy 
as a prerequisite of sustainability, for others the prime 
objective is complete liberation from the growth 
imperative. An underlying problem is seen in a fixation 
on economic growth that fails to distinguish more 
sustainable production methods and structures (which 
should be encouraged) from methods and structures that 
need to be reduced, and instead welcomes everything that 
is produced, sold and generates income (Scherhorn 2010, 
p. 3). ‘Post-growth society’ denotes the goal of a society 
that is not dependent on economic growth for survival and 
in which growth is no longer the dominant paradigm of 
industry, policymaking and society (Seidl and Zahrnt 
2010b, p. 34). It is also one in which a non-growing – or 
less rapidly growing – economy can still be dynamic. 
Whether gross domestic product (GDP) continues to 
increase is no longer the central issue. Economic growth 
is welcome as long as it does not eat away at the 
foundations of natural capital (Scherhorn 2010, Daly 
1996.) 

Despite their differences, these arguments against growth 
have in common that they call for a paradigm shift in 
which not economic growth but the model of sustainable 
development is placed at the centre of political, social and 
economic activity (Scherhorn 2010, p. 6). 
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1.4 Decoupling: Prospects and limitations 

62. Whether strategies for green growth are 
sufficient to achieve a development path within 
environmental limits or whether it is necessary to consider 
post-growth strategies depends on how far economic 
output can be decoupled from environmental pressures. 
Decoupling may be understood here in the narrower sense 
of decoupling economic output from the use of natural 
resources. From an environmental standpoint, however, it 
is helpful to use a broader definition that includes an extra 
dimension: the decoupling of energy and resource 
consumption from environmental pressures (see also 
Chapter 2, Figure 2-5). In addition, a distinction must be 
made between relative and absolute decoupling: Relative 
decoupling is when the environmental efficiency of 
economic activities increases but the improvement is 
partly cancelled out by economic growth. Absolute 
decoupling is only achieved when despite economic 
growth the absolute volume of environmental 
consumption declines. 

Histor ical  development :  Close re la t ionship  
between economic output  and environmental  
pressures  in  key problem areas 

63. The relationship between economic output and 
environmental pressures has long been a subject of 
scientific research and debate. One finding produced by 
research is that the relationship must be given a nuanced 
analysis due to significant differences between problem 
areas. At the beginning of the 1990s there was widespread 
optimism that by the logic of development, environmental 
pressures (which initially increased due to 
industrialisation) would drop as a result of modernisation 
processes with rising prosperity (Jänicke 2001; Torras and 
Boyce 1998; de Bruyn et al. 1998). The hope that as rich 
countries developed into service societies their 
environmental footprint would shrink as a matter of 
course has not come to fruition. While this pattern of 
change applies to some problem areas, notably those 
capable of being addressed with technology, the picture is 
very different when it comes to numerous other 
environmental pressures (Victor 2010, p. 241; Jänicke and 
Volkery 2001). 

64. Historical time series highlight the fact that in the 
past, growth in the world population and average incomes 
went hand in hand with a rise in global CO2 emissions, 
use of energy and raw materials, and the environmental 
footprint (WWF et al. 2010). As a result, overall 
environmental pressures constantly increased although 
resources were used more efficiently, meaning that 
relative decoupling took place. Country comparisons 
produce similar findings. For example, it has been shown 
that income is a key driver of increased carbon emissions 
and of a range of other environmental pressures 
(Bradshaw et al. 2010). On average, a doubling of wealth 
effects an 80 percent rise in per capita CO2 emissions 
(UNEP and IPSRM 2010). 

65. Nonetheless, even in countries with similar 
income levels, emissions differ due to varying 
demographic, technological, cultural and geographic 

conditions (Girod and de Haan 2009; Lenzen et al. 2006). 
Differing emission levels with similar per capita income 
are thus an indicator of decoupling potential. Ambitious 
environmental policy can achieve absolute decoupling for 
key variables. Examples include energy and resource use 
in Germany and greenhouse gas emissions in the EU. 
Contrary to the global trend, there is evidence of a trend 
towards absolute decoupling in energy and resource use in 
Germany. Energy consumption has gone down slightly in 
recent years despite increased economic output (BMWi 
2001), while resource use has remained almost constant 
(Buyny et al. 2009, p. 51; Schütz and Bringezu 2008). 

66. One reason for the difficulty with absolute 
decoupling is the rebound effect. This refers to the fact 
that efficiency improvements often trigger a rise in 
demand, which under certain circumstances can cancel 
out the achieved savings. A number of effects contribute 
to this phenomenon. Firstly, efficiency improvements 
tend to result in price cuts, which can directly increase 
consumption of the efficient product or service. Secondly, 
they bring with them an increase in real incomes, which 
allows greater consumption of other products and 
services. The environmental impact of this additional 
consumption determines the extent to which 
environmental efficiency effects are cancelled out. With 
regard to energy efficiency in particular, the rebound 
effect is empirically well supported (Sorrell 2007; 2010 
for an overview). Similar effects also occur in other 
sectors, however, such as resource and material 
consumption (Meyer et al. 2011) and transport (Frondel 
et al. 2008). 

Relative rather than absolute decoupling has thus tended 
to be the rule in the past with regard to key problem areas 
like total resource consumption and greenhouse gas 
emissions. It is important to note, however, that even 
relative decoupling is not automatic, but is a response to 
global market prices or regulatory environmental policy 
(Edenhofer et al. 2009, p. 4). 

Theoret ical  perspect ives  in  economics and 
thermodynamics  

67. The debate on how growth can be maintained in 
the face of limited natural resources has a long tradition in 
economic theory (going back to the 1970s: Solow 1974; 
Dasgupta and Heal 1979). If in the production function, 
scarce natural resources are treated as a form of capital in 
their own right, this only acts as a limit to growth if the 
resources are not renewable and cannot be substituted 
with man-made capital. The answer economic theory 
provides as regards the decoupling issue thus depends on 
how optimistic are the assumptions regarding 
substitutability. If backstop technologies are assumed to 
exist that mean the same product can be manufactured 
without using limited resources and without harming the 
environment, then the growth constraint is removed 
(Solow 1974; Dujmovits 2009; Aghion and Howitt 2009, 
p. 379 ff.). 

Neoclassical economics, and environmental economics 
that developed from neoclassicism, were traditionally 
highly optimistic on the point of substitutability. At the 
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end of the 1990s, in response to a vigorous critique from 
environmental economist Herman Daly, two leading 
economists, Robert Solow and Joseph Stiglitz, admitted 
that full substitution of natural capital with man-made 
capital is impossible because physical capital always 
requires the use of natural resources (Daly 1997; Solow 
1997; Stiglitz 1997). Solow (1997) corrected earlier 
statements saying that the crux of the matter was 
substituting non-renewable resources with renewables, 
and not whether they could be substituted with man-made 
capital. 

It is now necessary to assume significant use limits for 
most renewable resources (WBGU 2009). And given 
available knowledge from environmental science, it is no 
longer enough to concentrate on specific limited natural 
resources and their substitutability. Rather, the differing 
environmental limits and the possible problem-shifting 
effects that could arise when substituting one resource 
with another must be seen as an integral part of the 
problem (Westley et al. 2011). 

Decoupling and energy supply 

68. That it is impossible to completely decouple 
economic activity from the energy and material base 
follows from the natural sciences and in particular the 
laws of thermodynamics, although this is acknowledged 
only with great reluctance by the mainstream economics 
community. Any economic activity requires an input of 
useful energy (exergy) and results in increased entropy 
(no longer usable energy and irreversibly dissipating 
material) (Georgescu-Roegen 1971). Thus, material 
production is by default linked to the creation of materials 
that can no longer be used, largely dissipative waste 
flows, and emissions (Cleveland and Ruth 1997). On the 
input side, there are no prima facie limits to the flow of 
energy: The Earth is an open system in relation to energy. 
Directly and indirectly usable solar radiation provides a 
renewable energy source. The conversion of solar-derived 
energy sources into usable energy is always associated 
with environmental impacts, however, not least the use of 
land. A further bottleneck lies in the ability of key natural 
systems to act as sinks for the necessary by-products of 
consuming useful energy. 

69. In the key area of energy supply, the decoupling 
of economic output and energy use must reach its limits at 
some point due to the laws of thermodynamics. The 
dependence of economic growth on a growing supply of 
high-grade energy is also well supported by empirical 
research. Neoclassical studies subjecting the link between 
economic growth and energy consumption to econometric 
analysis based on energy costs and prices already suggest 
a mutual relationship between the two (feedback 
hypothesis, see Apergis and Payne 2009; Chontanawat 
et al. 2008; Narayan and Prasad 2008; Payne 2010; 
Frondel and Schmidt 2004). More environment-focused 
economic analysis adds clear indications that energy input 
contributes significantly more strongly to economic 
growth than the small fraction of input costs accounted 
for by energy and the resulting price elasticities in the 
production function would imply (Sorrell 2010; Ayres 

and Warr 2010; Victor 2008, p. 33; Homer-Dixon 2006; 
Grahl and Kümmel 2006). 

70. However, the thermodynamic limits may still be 
far from being reached if use can be made of the available 
potential for energy efficiency improvements. Ayres and 
Warr (2010) show that the ‘useful work’ generated for 
production processes from energy increased considerably 
since the start of the 20th century relative to actual fuel 
consumption because energy conversion efficiency 
improved greatly over the decades. The authors argue that 
productivity growth in past centuries was only made 
possible by the availability of ever-greater quantities of 
high-grade energy, and that ‘technological progress’ and 
‘total factor productivity’ – concepts left vague in 
economic theory – should actually be seen as equivalent 
to the efficiency of energy and resource conversion in 
industry. The observed increase in productivity thus arose 
largely from the fact that workers were aided by 
increasing quantities of high-grade energy (Sorrell 2010, 
p. 1790). Ayres and Warr (2010) also see huge potential 
in increased efficiency. Cullen et al. (2011) estimate that 
from a technical and physics standpoint, 73 percent of 
global energy use could be saved solely by improving 
passive energy-relevant systems (such as building 
insulation and the design of devices, vehicles, aircraft, 
etc.). 

The second decoupling step, separating energy 
consumption from environmental pressures, calls for a 
switch to energy sources with the lowest possible 
environmental impact. The following section looks at the 
opportunities available in this regard. 

Opportuni t ies  decoupling in  energy supply 

71. A range of climate change scenario studies 
illustrate that from a technological and economic point of 
view, a largely zero-emissions energy supply and thus 
absolute decoupling of energy production from 
greenhouse gas emissions is possible (Edenhofer et al. 
2010). A number of recent studies come to the unanimous 
conclusion that demand for electricity in Germany and in 
the rest of Europe could be largely or even completely 
satisfied from renewable energy sources (SRU 2001d; 
EREC 2010; PwC et al. 2010; ECF et al. 2010; Öko-
Institut and Prognos AG 2009; FoEE and SEI 2009). A 
largely renewables-generated energy supply is also 
conceivable at global level (IPCC 2011; EREC and 
Greenpeace International 2010; WWF et al. 2011). Policy 
strategy documents at national and European level also 
now assume that an 80 percent reduction in greenhouse 
gas emissions can be achieved by 2050 (European 
Commission 2011d; BMWi and BMU 2010). 

For one of the central environmental problems – 
emissions of greenhouse gases – it is thus likely that with 
the right policymaking and societal effort, absolute 
decoupling can be achieved. Exploitation of the available 
potential for decoupling requires policy-induced, radical 
environmental technological innovation and its rapid 
widespread adoption (Jänicke 2010a, 2008). However, 
this may shift problems elsewhere because renewable 
energy sources can trigger negative environmental 
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impacts due to the sometimes large areas of land needed 
(SRU 2011, Item 53 ff., see also Section 1.2.4). On the 
other hand, this problem-shifting effect can be 
significantly reduced by excluding environmentally 
sensitive areas in site selection. 

Conclusion 

72. It cannot be ruled out that environmental limits 
may force economic growth to slow down, not least 
because environmental problems themselves – such as 
climate change – have a negative impact on economic 
development. If such interactions are identified ahead of 
time and are responded to adequately in institutional, 
political and societal terms, there is a chance that existing 
decoupling potential can be mobilised. On the whole, it 
can be assumed that there is still a large amount of 
leeway. While in the longer term, there are 
thermodynamic limits to the ability to decouple economic 
activity from energy and material inputs, these limits have 
not yet been reached. It is vital to make use of this leeway 
by improved efficiency, fuel substitution and changes in 
consumption patterns if crisis is to be avoided, and this 
should be expedited by policy. Among other things, a 
fundamental transformation of large-scale supply systems 
and infrastructure is necessary to prevent disturbance to 
natural systems from having uncontrolled and potentially 
catastrophic impacts on the economic system. 

73. Strong sustainability must be made the prime 
policymaking objective, with long-term system stability 
given priority over short-term growth targets. The 
economic dynamic must be made to accommodate 
precautionary limits. At the same time, it is not helpful or 
realistic to explicitly restrict or even prevent growth, but 
neither should growth be actively promoted in disregard 
of the environmental costs. Value enhancement in terms 
of better-quality and more expensive products using the 
same or smaller quantities of material and energy is less 
of a problem if environmental pressures do not increase or 
are reduced to sustainable levels, meaning that 
environmental limits are observed (Lawn 2010; Paqué 
2010). 

It remains to be seen, however, whether respect of 
environmental limits supported by science and determined 
by policymakers can be reconciled with growth over time. 
For the event that impacts on growth cannot be avoided 
due to global environmental limitations and to demands 
for fairer use of scarce resources, industry, society and 
policymakers must be prepared to tackle the resulting 
challenges. The better they are able to do so, the lower 
will be the costs of adapting to remain within 
environmental limits. 

1.5 Risks of non-growth 

74. Growth supporters and many green growth 
advocates believe growth is a necessary prerequisite of a 
functioning society (Paqué 2010; Bär et al. 2011). They 
stress the role of growth in maintaining high employment 
and the stability of public budgets and social insurance 
systems. Others see the quest for growth as part of human 
nature, and as a condition for ethical and moral 

advancement, and warn against attempts to constrain it 
(Friedman 2005). 

Many opponents of growth take the risk of non-growth 
seriously but see the main challenges in its management. 
Jackson (2009a) coined the phrase ‘growth dilemma’ in 
relation to the problems in rich countries. Without growth, 
economies would fall into a recession spiral, yet in its 
current form, growth would lead to environmental 
collapse (see also Victor 2008). The dilemma may have 
become less acute in that for some decades a trend 
towards lower growth rates has been observed in many 
industrialised countries, notably Germany (on declining 
growth rates, see Bourcade and Herzmann 2006; 
Diefenbacher and Zieschank 2009; Priewe and Rietzler 
2010; Reuter 2010). 

There are two different issues involved here: 

– Is the stability of market economic systems reliant on 
growth? 

– If economic growth is not possible in the longer term 
(e.g. because of rebound effects from the 
environmental to the economic system), how can 
greater independence from growth be achieved? 

The next section looks at to what extent a growth 
imperative is to be derived from economic theory (Section 
1.5.1). In a further step, growth imperatives are placed in 
the context of political reality (Section 1.5.2). Approaches 
for greater independence from growth are addressed in 
Section 1.6.3. 

1.5.1 The ‘growth imperative’ in economic theory 

75. Growth of an economy is largely dependent on 
investment and the investment rate. Investment has a 
modernisation, a capacity and a demand effect (Priewe 
and Rietzler 2010, p. 44 f.). In order to be competitive, a 
new technology introduced on the back of investment 
must be better than an old technology, either because it 
cuts costs or because it enhances product quality (Barro 
and Sala-i-Martin 2004; Elsenhans 2011, p. 35 f.; Romer 
1990). Investment is thus indispensable when it comes to 
modernising an economy and upholding its 
competitiveness. It can also have a capacity effect that can 
be determined from the size of the capital coefficient, 
meaning the value of capital goods needed for each 
additional unit value creation (Harrod 1968; Domar 
1968). Investment finally has a demand effect because 
investment spending illustrates the demand for labour, 
goods and services. In growth theory, the level of 
investment is initially explained by the level of savings 
(Harrod 1968; Helpman 2004; Domar 1968; Solow 1968; 
critical assessment: Binswanger 2006). It is, however, in 
no way a given that all domestic savings will be invested 
in-country (Koo 2003; on a dramatic decrease in the 
investment rate concurrently with a rising savings rate in 
Germany, Jaeger 2011; Reuter 2000, p. 151 f. and 320 f.; 
Priewe and Rietzler 2010). Because business decisions are 
largely dependent on profit expectations, the supply and 
demand sides must create the conditions for a private 
propensity to invest that matches the private savings rate 
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(Kaldor and Mirrlees 1968; Reuter 2000, p. 63 and 
156 ff.; Priewe and Rietzler 2010; Elsenhans 2011). State 
investment can sometimes compensate for a lack of 
private investment (Koo 2003; Mitchell and Kuysken 
2008), but – as shown in the recent confidence crisis in 
the financial markets – it cannot be arbitrarily increased 
on the basis of debt. 

76. Adequate returns on investment are more likely 
to be had in markets that are growing in at least monetary 
terms than in markets that are shrinking. The growth 
process is also subject to risks of market contraction and 
potential disequilibria, whether due to rising costs, 
reluctance to invest due to falling demand or other factors. 
To this extent the growth process is vulnerable (Reuter 
2000). There is no endogenous law of nature to say a 
market economy should grow in constant equilibrium 
(Elsenhans 2011); at the same time, stagnation and 
contraction is highly risky because of the attendant 
destabilising and self-reinforcing trends – ‘centrifugal 
forces’ (Harrod 1968, p. 44) – as seen in the current 
financial crises (Peukert 2011). In reality, it is not always 
possible to share the neoclassical optimism concerning 
market adjustment that assumes the various markets will 
always seek a supply and demand equilibrium (Priewe 
and Rietzler 2010, p. 41). For example, a drop in interest 
rates, especially in times of crisis, does not automatically 
lead to a revival of investment activity (Koo 2003). 
Structural discontinuities following economic slowdowns 
often hasten the irreversible loss of entire industrial 
sectors, as seen in the textile industry and parts of the 
steel industry in the 1970s (Paqué 2010, p. 187 f.). 

77. Ultimately, without growing demand, investment 
would largely consist of demand-reducing rationalisation 
investment. In theory, a relatively stable shrinkage path is 
conceivable with this type of rationalisation, with the 
emphasis on cost-saving rationalisation investment and 
productivity gains passed on in the form of reductions in 
working hours (Jackson 2009a; Binswanger et al. 1988). 
It is questionable, however, whether a long-term drop in 
consumer demand can be reconciled with a stable 
investment rate that is largely based on rationalisation 
investment. In Germany at any rate, the dwindling and, in 
international comparison, very low investment rates seen 
in the last two decades are closely related to weak demand 
(Priewe and Rietzler 2010). 

Monetary theory approaches emphasising the credit 
dependency of private investment (Binswanger 2006; 
Sorrell 2010) likewise come to the conclusion that a 
minimum level of return must be secured for private 
investment and that it is easier to achieve this in a growth 
environment than in a non-growth situation. 

The risks of economic stagnation and recession must 
therefore be taken seriously. 

1.5.2 Growth imperatives in policy practice 

78. The growth focus of industry, policymaking and 
society is also institutionally firmly embedded in 
democratic market economies. The expansionary drive for 
higher profits and incomes is one of the constituting traits 

of competition in a market economy and has become 
ingrained in ‘mental infrastructures’ (Welzer 2011), 
values and actions. Without the taming effect of civil 
society and the democratically legitimated state, this 
expansionary drive tends towards immoderation and 
excess (Streeck 2011). At the same time, key elements of 
the modern welfare state are reliant on a growing 
economy (Seidl and Zahrnt 2010b, p. 23; Offe and 
Borchert 2006; Paqué 2010; Holzinger 2010; Streeck 
2011). 

79. Finally, the political legitimacy of governments 
in western democracies largely depends on their ability to 
deliver results (output legitimacy), in particular in the 
form of a successful economy that promises rising 
incomes and high employment together with a high 
standard of public goods and welfare services. 
Nonetheless, examples and experience elsewhere show 
that in policy processes that credibly communicate 
material and policy constraints, burdensome restrictions 
can be made acceptable (Scharpf 2011). 

80. The growth dependence of key institutions can 
be illustrated by the examples of employment, public 
services and state expenditure. Labour-saving technical 
progress once went hand in hand with productivity-driven 
wage increases, was thus a major driver of income growth 
and enabled broad participation in the generated wealth 
(Paqué 2010, p. 184; Holzinger 2010, p. 30 f.). But 
labour-saving technical progress also means fewer 
working hours are needed for the same output. Without 
growth, either the average length of working life is 
shortened accordingly or unemployment goes up 
(Spangenberg 2010; Reuter 2010; Victor 2008, p. 211). 
Although annual working time has steadily fallen by a 
total of 100 working hours across the OECD in the last 
decade (OECD 2011), academic and policy debate on 
reductions in working hours has abated significantly 
during the same period (on the current status of the 
debate, see Holzinger 2010, p. 38 f.). 

Other areas that currently depend on growth to function 
include pension, healthcare and education systems, and 
not least state finances (Paqué 2010, p. 159 ff.). Given the 
foreseeable demographic trend, zero growth would make 
any pension system – pay-as-you-go or fully funded – 
unaffordable if stable real non-wage costs of labour and 
income-linked pensions continue to count as non-
negotiable constraints. In the healthcare system, a 
standstill in contributions would require a review of 
service levels and system efficiency as a whole. 

Economic growth is seen as a prerequisite for social 
inclusion. While in western industrialised countries there 
is an empirically strong link between the incomes of the 
poorest sections of society and economic growth, the 
equivalent link with welfare policy on the whole is very 
weak (Kenworthy 2010; Helpman 2004, p. 108). If 
suitably implemented, however, welfare policy, too, can 
improve the incomes of the poorest 20 percent of society 
without impairing other social policy objectives 
(Holzinger 2010, p. 32; Kenworthy 2011b). 
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Redistributing the gains from growth causes less conflict 
than redistributing existing wealth (on the conflicts 
surrounding redistributive policies see Lowi 1972; 
Holzinger 2010). But irrespective of this aspect, it would 
be illusory to think that growth can prevent distribution 
conflict in wealthy societies. Because distribution rivalry 
in saturated consumer societies is focused more on status 
goods that cannot be multiplied at will and hence are 
structurally scarce, rising incomes tend to negate the 
status value of such goods and shift status rivalry to other 
goods rather than actually placating or satisfying society 
(Hirsch 1980). Typical status goods that lose status value 
once broadly accessible include houses in the countryside, 
exotic holidays, educational titles and key positions in 
society. Increased rivalry for such ‘positional goods’ that 
symbolise the few top positions in society stimulates and 
re-stimulates the growth spiral because they ultimately 
require higher incomes or greater private investment in 
individual careers. If everyone joins the bandwagon, then 
status differences are merely reproduced at a higher level 
without greater actual satisfaction being achieved. 

Government debt also creates pressure for growth. High 
growth rates promise secure interest payments and the 
ability to reduce debt without cost-cutting measures or 
having to raise taxes. The option of taking on debt to be 
reduced at a later date based on future growth provides 
governments with an attractive window of opportunity 
(Paqué 2010, p. 204). 

81. On the whole, it is clear that it is easier to 
maintain key social systems in a growth economy. 
Without growth, goal conflicts intensify, as do decision-
making dilemmas and ultimately many social conflicts. 
Policy aimed at social integration becomes more 
ambitious and more difficult, but not impossible. Market 
economic systems, the welfare state and social integration 
may also be substantially more crisis-prone in a non-
growth economy. If society is to forgo economic growth 
as a preventive measure or in the wake of environmental 
crisis, it must be prepared and in a position to do so. It is 
thus one of the greatest scientific and social policy 
responsibilities to put thought at an early juncture to 
finding ways of significantly reducing the dependency of 
many societal functions on economic growth, and to 
finding a solution to the resulting problems. Section 1.6.2 
sets out a number of potential approaches. 

1.6 Challenges for policymaking, society and 
research 

82. In the previous section, it was argued that there is 
still large scope for decoupling growth from 
environmental exploitation, and that more resolute 
policies are needed to reduce the use of natural resources 
across the board. However, it cannot be ruled out that 
decoupling may not succeed in all areas to the desired 
extent and that transgression of environmental limits can 
only be prevented in the longer term by limiting or 
slowing down economic growth. In this event, the aim of 
conserving the natural foundations of life must remain at 
the forefront and all necessary efforts be made to achieve 

it. The analysis so far yields three basic strategic 
approaches aimed at respecting environmental limits: 

– Firstly, at all levels – global, European, national and 
possibly also sub-national according to the type of 
environmental good – environmental targets must be 
formulated and institutionalised that at least ensure the 
observance of science-based limits to carrying 
capacity. 

– With a view to these targets, strategies must be 
developed for far-reaching transformation of industrial 
society which, apart from radical technological 
change, also take in social innovation and changes in 
consumer behaviour and lifestyles. 

– Finally, key social function systems must be prepared 
for a future of only marginal economic growth. This 
can only be achieved by turning away from the 
previous dominant strategy of trying to attain social 
aims by increasing economic growth. The better this 
succeeds, the less dependent society will be on 
continued economic growth. 

To develop such approaches, a new economic science 
research agenda must be developed which focuses on the 
issue of macro-economic stability in a ‘full world’ (see 
Daly 2005). 

1.6.1 Setting environmental targets and better 
integrating research and policy 

83. Policy action can only be aligned to the 
observance of environmental limits if there is broad social 
consensus on the environmental targets involved (see 
Chapter 11). The setting of environmental quality targets 
must take adequate account of knowledge regarding 
environmental limits; ultimately, however, environmental 
targets are essentially also social conventions (see Section 
1.2.3). This is evident not least from the fact that many 
such targets are associated with implicitly and explicitly 
formulated notions of what can be considered fair 
allocation of global commons. Such generally applicable 
value judgements fall within the core domain of 
democratic policymaking (Habermas 1992). For this 
reason, environmental targets cannot be purely science-
based, but are ultimately a product of democratic 
consensus building and decision making processes that 
must nonetheless be informed by science. Of key 
importance in this regards is a systematic strengthening of 
the knowledge base in relation to biophysical limits and 
its integration into policymaking. 

84. The structure and working practices of the 
Intergovernmental Panel on Climate Change (IPCC) serve 
as a model for successful institutionalisation of scientific 
policy consultation, because they link policymaking with 
science in a way that the integrity and autonomy of both 
systems are upheld. The IPCC is seen as one of the most 
influential international institutions for climate policy 
(WBGU 2000). Without its work, the long road to 
international consensus on the 2° Celsius target would 
have been more or less unthinkable. The IPCC’s success 
is largely due to the policy integration of its work. This 
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occurs through the summary for decision makers being 
mandated and adopted by member state representatives 
and also through the synchronisation of its activities with 
international climate change talks. The very broad-based 
participation of several hundred scientists also gives high-
level authority to the research findings. All this is 
underpinned by sophisticated quality assurance processes 
and reviews of available knowledge. 

This contrasts with the failure of a purely science-based 
institutionalised approach in the Global Biodiversity 
Assessment of 1995. The process attracted insufficient 
political support at government level because some states 
doubted the legitimacy of the panel and its findings 
(Larigauderie and Mooney 2010; Vohland et al. 2011). 
This influenced initiatives which, along similar lines to 
the IPCC, were designed to establish the 
Intergovernmental Science-Policy Platform for 
Biodiversity and Ecosystem Services (IPBES). The use of 
natural resources is covered by the International Resource 
Panel. However, in terms of its resources and 
international policy integration, this is a relatively weakly 
institutionalised expert panel that remains an arm of the 
United Nations Environment Programme (UNEP) and 
deserves upgrading to give it similar status as the IPCC. 
Ideas have already been developed for an 
Intergovernmental Panel for Sustainable Resource 
Management (Bringezu and Bleischwitz 2009). 

As early as 2000, the German Advisory Council on 
Global Change (WBGU) recommended the establishment 
of an ‘Earth Council’ to provide timely warning of high-
risk developments and to formulate environmental guard 
rails (WBGU 2000, p. 179 f.). Particularly with regard to 
the interactions between global systemic risks, at 
minimum close cooperation between various international 
research and government platforms is of great importance. 
These also largely depend for their success on financing 
and staffing and on the scope and the depth of available 
knowledge concerning planetary boundaries, tipping 
points and systemic risks. The German government 
should thus actively support capacity building for such 
platforms. This applies both for the necessary further 
expansion of basic research on endangered earth systems 
under the remit of the Federal German Ministry for 
Education and Research (BMBF) WBGU 2011), and for 
the creation and establishment of international scientific 
expert panels. The key role of ‘epistemic’ communities in 
which there is consensus on problem diagnosis and 
resolution is adequately supported by research in relation 
to international environmental conventions (Böcher 2007; 
Braun 1998; Haas et al. 1993; Haas 2004; 1992). Science-
based expert consensus in the international research 
community can secure a standard of environmental policy 
in environmental conventions that ‘political realism’ 
based upon economic and national interests would not be 
able to achieve. 

85. Approaches for the identification of critical 
limits at the interface between policy and research are 
also in place at European level. The European 
Environment Agency’s State of the Environment Report 
(EEA 2010b) gives a worrying account of 

overexploitation and overstretching of specific resources. 
Yet it lacks a sufficiently strong coupling with the policy 
processes that would be necessary for policy consensus-
based setting of quantitative limits. In other respects, 
integration of scientific and analysis is relatively well 
established in other areas. One example is fisheries, where 
in recent times the International Council for the 
Exploration of the Sea (ICES) has based its 
recommendations for determining catch quotas for 
specific fish stocks on the concept of maximum 
sustainable yield (SRU, 2011a). The Clean Air for Europe 
(CAFE) Programme supplies the basis for EU clean air 
policy designed to minimise health risks and prevent 
critical levels from being exceeded (Wurzel 2002; SRU 
2008; Bruckmann 2010; see also Chapter 10). EU clean 
air policy in particular has served as an example of 
intensive and successful institutional integration of natural 
science and economic modelling and policymaking with 
the ability to formulate ambitious and robust quality 
targets and emission budgets for key air pollutants. It 
relies to a significant extent on findings from the World 
Health Organisation (WHO). Systematic processes for 
precautionary, science-based identification of 
environmental limits should also continue to be advanced 
with regard to other natural commons, resources and sinks 
(e.g. forests, soils, the oceans, fresh water, ‘green 
infrastructure’, sustainable land use and the nitrogen 
cycle). They should be coupled with high-ranking 
environmental policy processes and receive consideration 
at the highest policymaking level in programme 
development. There is still considerable need for 
institutional capacity building in this regard to promote 
the integration of research and policymaking at all levels 
of governance, to lay the groundwork for robust limits, 
budgets and guard rails and to integrate these into 
environmental policy goal formulation. In the process, 
increasing attention must be paid to coherence and 
interactions between individual sectors in order to 
anticipate and prevent any shifting of problems from one 
area to another. In many cases, the task at hand will be to 
make existing processes and research findings available at 
a high policymaking level and to translate them into 
politically communicable messages. 

1.6.2 Exploiting decoupling potential 

86. In order to attain a sustainable development path 
within environmental limits, full use must be made of the 
potential for decoupling growth from the exploitation of 
resources and the environment (Fischer-Kowalski et al. 
2011). The greater the reduction in energy and material 
throughput in industry, the less urgent the need to address 
the issue of growth. To achieve absolute decoupling, two 
approaches are necessary. Firstly, the infrastructure of 
industrial society must undergo fundamental change. This 
infrastructure includes the entire energy supply system, 
including generation and transmission (SRU 2011d), all 
transport infrastructure (Chapter 4) and, in a broader 
sense, agricultural supply structures (SRU 2009). This 
must lead to biogenic resources being managed 
sustainably (SRU 2007; 2011a; see also Chapters 2, 6 and 
7). In addition, where technological solutions reach their 



Environmental Report 2012: Responsibility in a finite world 

16 

limits, changed consumption patterns and behaviour can 
also play a key role in decoupling (e.g. in food 
consumption and mobility; see Chapters 3 and 5). 

Various future scenarios show that the potential for 
technological innovation and improved efficiency has yet 
to be fully exploited, but in many areas new technological 
solutions must go hand in hand with social innovation. In 
the following it is argued that the free market alone 
cannot utilise this potential. The state must thus introduce 
regulation, but in doing so, it should be careful not to 
undermine the innovative powers of private enterprise. 

87. The SRU (2011d) used the example of a switch 
to a 100 percent renewables-generated electricity supply 
to show how a key sector can aid the achievement of 
climate change targets based on available knowledge of 
environmental limits. A climate-neutral electricity supply 
based on renewable energy sources can be made feasible 
not just for Germany, but for the rest of Europe and for 
North Africa (Hertin et al. 2010; Patt et al. 2011; 
European Commission 2011b; 2011a), and also globally 
(IPCC 2011; WBGU 2011; WWF et al. 2011). With 
judicious choice of locations, renewables-based energy 
production and the successful use of potential for energy 
savings can prevent the shifting of problems to the 
detriment of nature conservation and protection of the 
countryside. Thus, intensive use of biomass is not 
recommended due to the foreseeable land use conflicts. 
Any expansion of cropland made available for energy 
crops tends to be connected with negative impacts on the 
environment and agriculture, especially with regard to 
biodiversity, the hydrological cycle and soil, and greater 
land use competition (SRU 2011d, p. 55, 2007; Schümann 
et al. 2010; Doyle et al. 2007; Nitsch et al. 2008; WBGU 
2009; Thrän et al. 2011). 

While the project for a sustainable energy basis for 
industry is already taking shape, the same cannot be said 
for the conservation of other natural resources, 
particularly biodiversity. This will depend on the 
transformation agenda being supplemented to take in 
other elements of the environment, not least to prevent 
problem-shifting strategies that pursue climate change 
objectives at the cost of natural resources (Westley et al. 
2011; on interdependencies see Maclean et al. 2010). 
Other key areas for action addressed in this report include 
resource management (Chapter 2), transport policy 
(Chapters 6 and 7), and sustainable management of 
various vital ecosystems (Chapters 8 and 9). The list 

should also include policy for more sustainable 
consumption. Strategies can be developed everywhere to 
significantly reduce the economic pressures to use 
valuable and in some cases endangered ecosystems. 

88. Capacity to innovate in a free market economy is 
largely to be found in the private sector, making this the 
key actor that must be mobilised in order to embark on 
paths towards more sustainable development (Allenby 
1994). There is, however, the possibility that 
technological innovation is more part of the problem than 
of the solution (Westley et al. 2011; van de Leeuw 2010). 
Businesses must pursue ongoing innovation to remain 
competitive. The task now is to channel this 
innovativeness to areas where it either has no negative 
impact on the environment or offers solutions to the 
challenges of a sustainable economy. 

Radical innovation and broader technological 
breakthroughs often come in response to economically or 
politically triggered scarcities (Ayres and Warr 2010, with 
many historical examples). Although frequently not seen 
as such by the sectors it targets, regulation that provides 
an operating framework for private enterprise can serve as 
a driver of innovation. This can open up economic 
opportunities. In many sectors, green investment (in 
renewable energy sources, building modernisation, 
infrastructure and networks) will have to increase to such 
an extent that – at least in the interim – further growth in 
GDP can be generated without harming the environment 
(Blasch et al. 2010; Jaeger et al. 2009; UNEP 2010). 

89. So that these opportunities can be exploited, 
active structural policy must be implemented to underpin 
more sustainable technology paths (e.g. in electricity 
supply, see SRU 2011d). An enabling state is justified 
most of all on account of the innovation barriers inherent 
in the market. Westley et al. (2011) see a particular 
challenge in relation to the ‘ingenuity gap’, meaning the 
lag between supply and demand for technological 
solutions. The reason is a certain path dependency with 
innovations that lead to steady, incremental improvement 
but not to fundamental new developments. Such path 
dependencies are also one of the reasons why the OECD 
(2011a) warns against low overall economic returns and 
low appropriability of returns from green investment. Far-
reaching institutional change must be initiated, both top-
down by means of state-provided policy frameworks and 
bottom-up by means of learning processes (Westley et al. 
2011). 
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Figure 1-3 

Market Barriers  to Green Growth 

 

Source: OECD 2011a, p. 6, after Hausmann et al. 2008 

 

It is clear that parallel policy intervention is not only 
justified on grounds of market failure in relation to 
external effects (SRU 2008, p. 86 ff.; Jänicke 2008; 
2010a). In fact, the OECD study shows that a range of 
market imperfections serve as barriers to investment 
(Figure 1-3). In industrialised nations where 
environmental policy is far advanced, this is the deciding 
factor. 

The ‘ensuring state’ (Giddens 2009, p. 69) is defined for 
the most part as the state having ultimate responsibility 
for respecting environmental objectives based on 
environmental limits, for monitoring them and for the 
development of target-driven processes that lead to their 
institutionalisation. Within the stipulated guard rails, the 
rules of the free market apply, meaning that there is no 
deliberate allocation of scarce resources. The aim is to 
foster large-scale private investment, in part against 
prevailing market trends, to stimulate the transformation 
of production processes and infrastructures. But at the 
same time, regulation should not lead to further 
uncertainties. Rather it must determine the long-term 
environmental limits within which the economy is free to 
develop. 

1.6.3 Better quality of life independent of growth 

90. There are good reasons to assume that even when 
exploiting all available potential for environmental 
transformation, limits for economic growth will emerge 
(Item 72). It is thus important to begin an early conceptual 
debate on how social stability can be maintained without 
growth or with very low growth rates. Ultimately this 
means finding ways to achieve key social policy 
objectives and a high standard of living even with very 
low growth. The following issues must be looked at in 
this regard: 

– Measuring welfare 

– Defusing distribution conflict 

– Securing employment 

– Investment in a non-growth economy 

– Financing of state spending and social systems 

Initial ideas as to how a post-growth society might look 
(Jackson 2009a, Holzinger 2010; Seidl and Zahrnt 2010b) 
have already been put forward, but there is a need for 
further debate on the challenges to be faced in a society 
without growth. 
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The following sets out preliminary solutions to the 
problems outlined earlier for further analysis and 
development. It is important that key actors from the 
science and policymaking communities – the big 
economic research institutes, political parties, employers 
and the unions – start to discuss these issues. State-run 
institutions should support this process by creating 
appropriate research programmes, putting projects out to 
tender, awarding contracts, and initiating public debate. 

Measur ing welfare  

91. If economic growth is no longer able or intended 
to serve as the main means of increasing welfare, it is first 
necessary to arrive at a more discerning definition of 
welfare. Welfare is to be understood as a measure of a 
society’s wellbeing and quality of life. While a degree of 
material prosperity is a key factor in high quality of life, 
once a certain income level is reached, a range of other 
indicators like health, education, nature, friendships and 
social status become increasingly important, especially in 
wealthy industrialised nations. The Easterlin paradox 
(Easterlin 1974) describes the phenomenon where 
increasing per capita income has little influence on 
subjective wellbeing within a society. In the US, the 
world’s leading economic power, per capita incomes have 
risen three-fold since 1950, yet the portion of the 
population that perceives itself to be happy has barely 
risen and has even gone down again slightly since 1970 
(for statistics on several countries see Veenhoven 2012). 
These findings allow the conclusion that focusing purely 
on economic wealth should not be a government’s top 
policy objective. Other factors like social balance in the 
population, a clean and intact environment, a functional 
healthcare system and cultural education opportunities are 
at least as important. 

That GDP itself is not an adequate measure of social 
welfare is largely undisputed. Defensive expenditure to 
clean up environmental damage and deal with social 
disharmony results in a loss of prosperity, but it counts 
positively towards GDP. The prime importance attached 
to GDP as a prosperity indicator in public presentation 
and perceptions is also unjustified because it fails to 
reflect many relevant policy objectives such as 
sustainable development and social cohesion 
(Pennenkamp 2011, p. 14). 

92. At both national and international level, broad 
debate is underway on alternative methodologies and 
indicators for the measurement of prosperity (for 
overviews see Pennekamp 2011, p. 16 ff.; Pollitt et al. 
2010, p. 59 ff.; Bandura 2008; European Commission 
2007, fact sheets). This debate centres on the 
controversial issue of whether alternative measurement 
methodologies should be based on aggregated indices 
(such as GDP adjusted to take in environmental and social 
factors) or on a broad set of indicators. Disaggregated 
indicator sets are recommended in some current 
publications because they are more transparent and avoid 
the problems of aggregation (SVR and CAE 2010; 
Stiglitz et al. 2009; Bachmann and Steuwer 2010). While 
a large number of indicators have been identified and are 

already in use (e.g. in policy strategy processes, see 
Chapter 11), awareness to them and their importance as a 
reference of measure in policymaking remains low 
compared with GDP. As opposed to disaggregated 
indicator sets, aggregated monetary indices have greater 
communicative effect because they can be directly 
compared with GDP (Diefenbacher and Zieschank 2009). 
It thus makes sense to develop existing approaches further 
to form a robust key indicator that is recognised in 
professional circles. 

One promising approach for an aggregated alternative 
measurement methodology is Germany’s National 
Welfare Index (NWI) (Diefenbacher and Zieschank 
2009). This is based on private consumption, a key 
component of traditional GDP. Following the assumption 
that for society as a whole, additional growth in private 
consumption contributes less to increasing welfare the 
less equitably incomes are distributed, private 
consumption is weighted by an income distribution index 
(ibid). Selected welfare-increasing components are also 
added in that are not included in GDP (such as unpaid 
housework and voluntary work). Components that detract 
from welfare (e.g. costs of road accidents and from 
environmental pollution) are deducted. Finally, 
adjustments are made for the timing mismatch between 
expenditure and benefits, and for the environmental sector 
(e.g. net available capital). Because the core variables can 
be compared, the trend in the NWI can be directly 
compared with the trend in GDP. At the same time, the 
individual variables that are included in the NWI can be 
presented separately to make their respective impact more 
transparent. 

The SRU believes that, building on existing research, the 
German government should as a next step commission the 
Federal Statistical Office with the development of a 
robust, standardised methodology for an aggregated 
welfare index. This should then, like GDP, be published 
prominently at regular intervals and its components 
analysed and debated. It could also be used in the 
National Strategy for Sustainable Development. 

Use of a standardised welfare index does not do away 
with the need to further develop relevant individual 
indicators. It is important, therefore, alongside indicators 
for monetary flow quantities to develop and compile 
indicators that illustrate the stocks of natural and social 
capital (Stiglitz et al. 2009). 

Distr ibut ion conf l ic ts  

93. In an economy in which both tax revenues and 
GDP continue to grow, it is possible to organise social 
redistribution without imposing an absolute cost on 
specific groups. However, distribution conflicts manifest 
themselves in industrialised nations in the form of 
competition for status goods and cannot be entirely 
avoided by means of economic growth. Independent of 
future growth in an economy, models must be developed 
that tame this competition. In his seminal book on the 
‘social limits’ to growth, Hirsch (1980) put forward 
numerous proposals to this effect (see Section 1.5.2). His 
key approaches include: 
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– Reduced premiums on status goods (e.g. by providing 
public access to exclusive properties) 

– Reducing positional competition (e.g. with flat 
hierarchies) 

– Restructuring income and wealth distribution (e.g. 
with a socially accepted ratio between top and average 
earners) 

– Reducing the attractiveness of positional employment 
positions (e.g. by creating transparency with regard to 
time and mobility requirements) 

Some of these approaches are also to be found in more 
recent growth-critical literature, where the focus is on 
income distribution. The greater the income inequality, 
the stronger the competition for status goods, at ever-
higher levels, without satisfaction ever being achieved. 
Social consensus on restricting excessive income 
inequality can thus be seen as a prerequisite for 
sustainability and greater independence from growth 
(Daly 2009; Scherhorn 2010; Jackson 2009a, Wilkinson 
and Pickett 2010). Additionally, reducing inequality can 
help increase average quality of life. Specific proposals 
relate to the setting of minimum and maximum incomes, 
limits for the ratio between the highest and the lowest 
levels of pay in a given business enterprise (Daly 2009) 
and more widespread employee shareholding (Wilkinson 
and Pickett 2010). What must be remembered with all of 
these proposals is that the relationship between income 
distribution and growth has not been fully explained by 
research, although there are reliable indications that 
contrary to global perceptions, greater social inequity can 
also be a barrier to growth (Helpman 2004, p. 90 f.). It is 
thus also conceivable that greater income redistribution to 
the benefit of the poorest fifth of society can foster growth 
(Kenworthy 2011b, p. 96 f.). 

There are also conventional demands for higher taxation 
of inheritances and high personal wealth and incomes 
(Scherhorn 2010; Bofinger 2010). Private savings could 
thus be channelled to investment, for example to finance 
more socially needed services and to enable more 
equitable access to education and infrastructure (taken 
from Moore et al. 2010; Reuter 2010). 

The impacts of a worsening income position could be 
lessened by means of supporting measures. Social debate 
on the substance of a new welfare indicator (Item 92) can 
give rise to new models that challenge notions of 
happiness based solely on work and material goods. 

Employment  

94. One of the key reasons why policymakers rely on 
growth is the perception that it helps combat 
unemployment. It is assumed that economic growth must 
maintain a certain level to ensure that, with average 
working lives held constant, employment figures remain 
buoyant (the employment threshold). In a non-growth 
economy, the increase in productivity, meaning the 
number of units of GDP generated by each unit of work 
would (ceteris paribus) lead to a rise in unemployment. 

Solutions could be found, for example, in restricting the 
supply of labour. This could be achieved by reducing the 
working week and the length of working lives in general 
(Jackson 2009a; Scherhorn 2010; Schor 2010). Schor 
(2010) shows that since the beginning of industrialisation, 
cutting annual working hours per person in the US and in 
other industrialised countries has contributed to 
preventing unemployment without the entire rise in 
productivity resulting in growth. In initial scenario studies 
featuring attainment of the transition to a stable non-
growth economy, a reduction in formal working time 
serves as a key lever (Victor and Rosenbluth 2007; 
Raskin et al. 2010). Shorter working hours can readily be 
identified as prosperity-enhancing to the extent that 
prosperity is not solely defined in terms of income, but as 
including quality of life and the environment. Social 
aspects must also be taken into account, however. A cut in 
working time must not be allowed to lead to loss of 
income that pushes socially weaker sections of the 
population into poverty. It also must also be ensured that 
the reduction in work time is appropriately distributed. 

It must be remembered, however, that in future, as a 
consequence of demographic change, an equal labour 
supply surplus will not be found across all skill sectors, 
meaning that any measures taken must be flexible. 
Höpflinger (2010) argues that to finance pension systems 
in non-growth economies (particularly in the face of 
demographic change), an upward adjustment of both 
formal and informal working lives will be necessary 
(productive ageing). 

The rise in a society’s overall productivity can be reduced 
without having to restrict innovation in industry that must 
hold its own in international competition. Simply placing 
greater focus on private and state consumption of labour-
intensive goods (such as organic produce and quality 
goods) and services (such as education, childcare and 
nursing care) increases labour intensity, which is 
measured as labour input relative to GDP. If the 
deployment of human labour is increasingly what creates 
value, productivity in these sectors can only be increased 
within narrow limits without a fall in output quality 
(Jackson 2009a, p. 132 f.). 

A change in taxation arrangements so that they do not 
punish enterprises with labour-intensive production, as is 
currently the case, can also reduce the relative advantages 
of labour-saving technical progress. A win-win situation 
can be achieved in this regard by introducing taxation on 
environmental and resource consumption. While the pros 
and cons of various models must be analysed in more 
detail, the aim of a restructured taxation system must be 
to reduce the tax burden on labour and place a greater tax 
burden on the consumption of energy and the 
environment. 

Investment  in  a  growth-independent economy 

95. Section 1.5 addressed the vulnerability to crisis 
of market economic systems that are largely based on 
profitability expectations from private investment. Low 
growth and associated low expectations regarding sales 
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volumes can lead to a downward spiral of increasing 
reluctance to invest and falling incomes (Item 76). 

Unlike private investment, state investment is not reliant 
on minimum returns and is thus less vulnerable to crisis 
processes. A precondition, however, is that it must consist 
of productive future-focused investment that, while 
appreciated, cannot be mobilised to the same extent 
among private investors (e.g. education and 
infrastructure) (Paqué 2010, p. 205). For this precondition 
to be met, state investment proposals must be appraised 
on a far broader basis than straightforward economic 
return-on-investment analysis (Priewe and Rietzler 2010). 

Private investment induced by the state or by incentives 
and regulation will be necessary if the economic system is 
to be made more sustainable. According to various 
estimates, ambitious climate change policy alone can 
boost investment rates in the EU by between one and four 
percent of GDP (European Commission 2011b; Jaeger 
et al. 2011). Investment can help create the necessary 
infrastructure and can also be made to flow to a greater 
extent into natural capital, such as into the conservation of 
ecosystems and ‘cultivated’ natural capital like managed 
forests and livestock herds (Daly 1996, p. 80; also Pollitt 
et al. 2010, p. 78; Helm 2010). Scherhorn (2010) speaks 
of ‘reinvestment in common goods’. And in its approach 
to a ‘green economy’, UNEP (2011) also stresses a 
significant rise in investment in the conservation of 
natural capital. This approach, according to Jackson 
(2009a), calls for a change in the ‘ecology of investment’ 
itself: Green investment can produce lower returns and 
longer return periods and is possibly less ‘productive’ 
from a conventional standpoint. A similar situation could 
arise in respect of greater investment in public goods such 
as public transport, education, long-term care and 
healthcare (Reuter 2010). In respect of state net 
investment in such public goods, Germany lags behind its 
European neighbours and has at times had a negative net 
investment rate (Priewe and Rietzler 2010, p. 20). This is 
in part the result of the precarious financial situation of 
German local government. 

State investment is, however, reliant on state revenue. 
With shrinking state finances, incomes and value creation 
based on state revenue decline by default, placing the 
issue of state financing in question. This kind of approach 
eventually results in income being used more to finance 
public rather than private goods and thus to a rise in the 
public spending ratio. One of the great challenges in this 
regard is to win the much-needed broad public acceptance 
for this approach. 

Financing s tate  expenditure  and social  systems 

96. Financing of state expenditure relies largely on 
the amount of tax revenue collected. In an international 
comparison, there is no indication that the level of 
taxation – at least in the broad range observed – has any 
impact on a country’s economic productivity (Kenworthy 
2011a). There are some countries with extremely dynamic 
growth and extremely high rates of taxation and other 
levies. Nonetheless, for whatever reason, a low-growth 
economy would be difficult to achieve in a socially 

acceptable way without an increased public spending 
ratio. 

Germany’s financing structure for the welfare state, with 
above-average non-wage costs of labour and a relatively 
low level of income taxation in international comparison, 
is seen as unfavourable, especially in employment policy 
terms (Kenworthy 2011b, p. 85; Bofinger 2010, p. 169 f.; 
Jarass 2010) and is in need of adjustment for many 
reasons. In recent decades, income-related taxation – 
especially in light of ineffective international coordination 
in closing tax havens – has steadily decreased, while 
indirect taxation has increased despite its more regressive 
effects (Scharpf 2006; Genschel and Zangl 2007). 

Issues involving effectively securing revenue for state 
financing and social security schemes and their structure 
in an integrated European and globally interwoven 
economy must be addressed with greater urgency in the 
context of a low-growth economy as opposed to the 
situation with high growth rates. 

Government debt also requires discerning analysis. It 
must be remembered that debt with interest rates 
constantly above the state revenue growth rate leads to 
ever-increasing debt ratios. Particularly when the level of 
government debt is already high relative to GDP, this 
results in a dangerous debt spiral where no economic 
growth occurs. 

At the same time, rapid reduction of government debt is 
not helpful in every economic situation (Scharpf 2011; 
Bofinger 2010; von Weizsäcker: Das Janusgesicht der 
Staatsschulden (The Two Faces of State Debt), FAZ.NET, 
June 5th 2010). How a socially acceptable, cyclically 
neutral reduction in debt can be achieved while 
maintaining the state’s ability to act is undeniably one of 
the key challenges to be faced in a post-growth economy. 
Rigid institutional requirements that force a balanced 
budget without taking account of economic and pan-
European interrelationships (Seidl and Zahrnt 2010a) 
could be counterproductive. 

A further problem arises in respect of social insurance 
systems, especially pension systems, and will be further 
compounded by demographic change (Höpflinger 2010). 
The share of national income that must be spent on 
pensions is rising. Without growth, this will lead to lower 
incomes net of payroll deductions for those in 
employment. While the latter face lower costs of 
childcare and children’s education, in all likelihood there 
will be objections to higher payroll deductions. At the 
same time, this trend adds to relative labour costs under 
today’s system for financing the welfare systems and thus 
increases the advantages of labour-saving technical 
progress. How to make welfare systems sustainable is an 
ongoing focus of research and policy debate. How they 
can be made independent from growth should be made an 
integral part and a key focus of the research work. 
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1.6.4 Challenges for the development of economic 
theory 

97. The further development of economic theory and 
its teaching in German schools and universities should 
place greater focus on the environmental limits of growth 
and their importance in determining economic objectives 
and structures. 

This debate has yet to reach the mainstream academic 
economics community. Current text books on economic 
growth theory (Aghion and Howitt 2009; Barro and Sala-
i-Martin 2004; Romer 2012) fail to adequately address 
natural science findings on the physical limits of growth. 
Fundamental theoretical thinking is lacking with regard to 
the opportunities and limits of growth and the stability of 
the economic system with ever-increasing pressures on 
the environment, which in turn have a rebound effect on 
the wellbeing of economic subjects and the functioning of 
the economy. 

While eco-economics, resource economics and 
environmental economics have helped shine the spotlight 
back on the resource base of the economy, there is still 
much to be done in this regard. Environmental economics 
does not present an overarching macroeconomic theory 
and is unable to provide satisfactory conclusions as to the 
impact of environmental restrictions on economic growth 
and whether or under what conditions it might be possible 
to transform the economy without macroeconomic crisis 
(Kronenberg 2010, p. 1492). The current literature 
provides only initial inroads towards or calls for the 
development of an environmental macroeconomics of this 
kind (Schor 2010; Johnson 2010; Miegel 2010; Jackson 
2009a; Victor 2008; Fitoussi and Laurent 2008). 

The prevailing focus in environmental economics on 
specific scarce resources and environmental problems 
should be widened because it is no longer in keeping with 
current natural science research on the limits of growth. 
Instead, system relationships must be taken into account 
and environmental limits treated as a multi-dimensional 
problem. The SRU recommends as follows in this 
connection: 

– The issues of how environmental pressures might be 
decoupled from growth using environmental 
technology innovation, and of how growth may be 
limited by the finite nature of natural resources, must 
be subjected to more empirical research in 
collaboration with the natural sciences and taking into 
account the tendency of effects to be transferred 
between the various environmental problems. 

– Greater attention must be given in future to the 
question of substitutability between renewable and 
non-renewable resources. The maximum sustainable 
use rate for renewable resources (and for sinks for 
environmental pollution) then becomes a deciding 
factor in calculating the maximum attainable growth 
rate and the physical size of the economy to be 
achieved in the longer term (Aghion and Howitt 2009, 
p. 382; Dujmovits 2009, p. 18; Jones 2002). A 
prerequisite for this type of research is a discerning 

approach to the concept of capital that alongside man-
made production capital also takes in the various types 
of natural capital and their respective significance to 
the production process. 

– Finally, managing uncertainty and risk deserves 
greater attention in economics. While environmental 
science increasingly focuses on how to deal with 
uncertainty, probabilities and non-linear events, 
economic theory remains largely deterministic. 
Alongside ‘least cost planning’, increasing emphasis 
could be placed on ‘least risk planning’ (Johnson 
2010, p. 9). 

1.7 Conclusions 

98. A sustainable economy is one that respects 
environmental limits. Transgression of such limits not 
only causes irreversible harm to ecosystems, but 
undermines the foundations of the economy, with long-
term impacts on further prospects for economic 
development. Respecting environmental limits is thus 
long-term economics. 

While the existence of environmental limits goes 
uncontested, defining them remains a challenge. The SRU 
believes the concept of environmental limits cannot be 
understood from a purely natural science standpoint 
because they always have a normative component. Limits 
are always defined relative to what is to be avoided or 
achieved and hence contain a precautionary element. 
Determining them therefore requires science-based debate 
on the types of risk that need to be prevented and how big 
the safety thresholds need to be. A democratic political 
consensus building process should also be bound by what 
are deemed to be fair national rights to the use of globally 
finite common goods. To this end, close integration is 
needed between scientific information and democratically 
legitimated policymaking, perhaps taking the IPCC as a 
role model for its part in the climate change debate. 

For an economy to operate within safe planetary 
boundaries, there is no alternative to a technological 
innovation strategy that targets resource efficiency, thus 
reducing demand for energy and materials in the 
production of goods and services while placing the large-
scale and necessary continued use of energy and materials 
as far as possible on an environmentally compatible basis 
(see Chapters 2 and 4). An innovation strategy of this 
kind that achieves absolute decoupling of economic 
growth from use of the environment will not only involve 
the transformation of large-scale infrastructure and 
production systems, but also a transformation of 
consumption patterns and lifestyles. 

There are, however, serious indications that in the longer 
term, respect of environmental limits cannot be reconciled 
with economic growth even with a radical decoupling and 
substitution strategy. For precautionary reasons, 
policymakers, society, the scientific community and 
industry must begin to prepare for this eventuality as soon 
as possible. Currently, key functional systems in the 
economy, the state and society – such as social insurance 
systems – are fundamentally reliant on growth. If high 
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quality of life is made the central objective of economic 
activity, however, then that objective can in principle also 
be achieved without a primary focus on growth. As part 
of a precautionary strategy, the SRU considers that there 
is a need for broad-based public debate addressing the 
following issues: 

– What is the aim of economic activity? Is it to increase 
available income or to increase some new measure of 
welfare? What might that measure of welfare look 
like? 

– What consumption patterns and lifestyles can be 
scaled up to global level and which need to be 
changed? 

– How should the public spending ratio evolve – the 
ratio of expenditure on public goods and common 
interests to private investment and consumption? It is 
likely that public spending will have to increase in the 
foreseeable future, and will play a stabilising role in 
economic development if private investment falls 
away in a low-growth economy. At the same time, 
maintaining the standards and quality of social 
insurance systems will require greater state support in 
the face of marginal growth rates. 

– How should (possibly rising) public expenditure be 
funded? Structural underfunding of public 
expenditure, which is made up for by borrowing, will 
no longer be an option in a low-growth economy. This 
will require the taxation system to be enhanced and 
expanded. 

– How should income distribution evolve? Very large 
income disparities coupled with heightened 
competition for status goods are seen as one of the 
main social engines of growth. At the same time, 
social cohesion will be placed at risk given low 
growth rates and extreme inequality. 

– How should productivity gains be distributed in the 
future? In the form of higher wages or shorter working 
hours, or by greater appropriation for public 
expenditure to fund social insurance systems made 
vulnerable by demographic change? 

In a precautionary strategy that anticipates growth-related 
risk in a limited world, such fundamental issues call for 
extensive natural and social science research and broad 
public debate.  
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