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    Chapter 16   
 From Resource Effi ciency to Responsible 
and Dematerialized Societies 

                Matthias     Koller      and     Jens     Günther    

16.1            The Policy Landscape – Where We Are 

 As far back as 1713, 1  the German Johann Carl von Carlowitz described the necessity 
of a regardful and careful handling of nature and its resources in his publication 
Sylvicultura oeconomica 2  as a direct reaction on the wood scarcity and high degra-
dation of forests at this time. Today his work on forestry within the natural regenera-
tion capacity is seen as the starting point of the term “sustainability”. In 1798, the 
British economist Thomas Malthus recognized that population growth and the 
increased production of the means of substances might not have the same pace and 
suggested the inevitability of a hunger crisis. 3     To tackle this, he already supported 
measures as we discuss today, like duties on imported resources to boost domestic 
production and guard against the dependency on foreign states. These are just two 
examples showing that resource scarcity and the overuse of natural resources, 
exceeding the natural regeneration capacity, are not new phenomena in politics. 

 With its prominent publication Limits of Growth 4  the Club of Rome brought 
back the discussion on fi nite resources as limiting factors on economic development 
on the political agenda, whereas the starting point of our today’s discussion on 
the sustainable use of natural resources was set on the Earth summit 1992 in Rio de 
Janeiro. Here, politicians worldwide recognized the problem of an unsustainable 
use of natural resources and started various initiatives to tackle this. On the world 

1   Independently from the developments in Germany the Concept of a sustainable forestry had 
already evolved in Japan at the end of the seventeenth century, see e. g.  http://de.wikipedia.org/
wiki/Nachhaltigkeit_%28Forstwirtschaft%29#Die_eigenst.C3.A4ndige_Entwicklung_in_Japan 
2   Carlowitz ( 1713 ). 
3   Malthus ( 1977 ). 
4   Meadows et al. ( 1977 ). 
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summit on sustainable development in Johannesburg in 2002 the protection of our 
natural resources was set as the basis of all our economic activity and therefore as a 
fundamental principle of sustainable development. Currently this was assured at the 
Rio+20 conference in Rio den Janeiro in 2012. In the fi nal declaration “The future 
we want” 191 states agreed on the concept of a Green Economy, for which a sustain-
able and effi cient management of the natural resources is essential. With respect to 
these high level and meaningful conferences on nearly all levels from international to 
local, various policy initiatives with relevance to natural resources were started and 
sustainable use of natural resources is continuously rising on the political agenda. 

 Although all of these manifold initiatives, strategies and processes are address-
ing the sustainable use of natural resources in one way or another, their main foci 
differ. The fi rst cluster is characterized by embedding sustainable use of natural 
resources, resource protection or a sustainable resource management as an impor-
tant pillar of sustainable development and future growth in an overall strategy and 
is therefore directly linked to the Earth summit in 1992. The Agenda 21 document, 
the Marrakesh process on sustainable consumption and production, most of the 
national sustainable development strategies worldwide as well as the different green 
growth strategies under development can be included here for example. The initia-
tives and strategies in this cluster are setting qualitative, overarching targets on 
sustainable resource management, but mostly lacking clear visions on how to 
implement the concept or actual policy measures and quantitative targets on resource 
use. On the other hand, these overarching processes with its social, ecological and 
economical dimensions allow system-wide approaches and offer different entry 
points for policy measures to foster a sustainable resource use. 

 The activities of the European Union are dominating a second group of initia-
tives. Based on the agreements of the Earth summit and recognizing the importance 
of a sustainable resource management for future growth, the EU started several 
initiatives and strategies to implement a sustainable use of natural resources: the 
Gothenburg Strategy, 5  the sustainable development strategy of the EU, in 2001, the 
Thematic Strategy on sustainable use of natural resources 6  in 2005 and the fl agship 
initiative “A resource-effi cient Europe”, 7  one of the seven fl agship initiatives under 
the Europe 2020 strategy. The detailed implementation of the fl agship initiative is 
described in the “Roadmap for a resource-effi cient Europe”. 8  All these documents 
underline the need for a sustainable use of natural resources for a sustainable growth 
of the EU and to secure our well-being today and in future. They tackle a wide range 
of natural resources including raw materials, energy resources, land, soil and water. 
Although all strategies include actual policy measures and visions, the Roadmap for 
a resource-effi cient Europe provides the most detailed set of instruments including 
some targets and indicators. 

5   COM ( 2001 ) 264. 
6   COM ( 2005 ) 670. 
7   COM ( 2011 ) 21. 
8   COM ( 2011 ) 571. 
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 The third cluster of initiatives is narrowing the sustainable use of natural 
resources mostly to raw materials, but therefore offers also the most concrete set of 
policy implementation. The main principle “Reduce, Reuse, Recycle” in this cluster 
is described for example in the 3R-Initiative of the G8. Along the whole product 
chain several policy measures should reduce the material input to the economy and 
increase the proportion of reused products and recycled materials. This policy 
approach is described by the OECD as “Sustainable Materials Management (SMM)” 
and represents the different impacts of the raw material production or harvesting 
(source of material), material processing along the production chain and the end of 
life of products. The OECD SMM policy approach can be classifi ed by natural 
resource policies addressing raw material extraction or harvesting, product life 
cycle policies dealing with material fl ows in the industrial and societal systems and 
waste management policies addressing the end of life of products. 9  

 On the national level the SMM approach is used for example in Germany or 
Austria. The Germany Government adopted in February 2012 the German Resource 
Effi ciency Programme (ProgRess). 10  The goal of ProgRess is to structure the extrac-
tion and use of natural resources in a sustainable way and to reduce associated 
environmental pollution as far as possible. Based on four guiding principles for a 
global sustainable resource management, the programme identifi ed 20 strategic 
approaches from securing a sustainable raw material supply, raising resource effi -
ciency in production, making consumption more resource-effi cient, enhancing 
resource-effi cient closed cycle management and using overarching instruments. 

 Nearly all of the strategies and programmes following the main policy approach 
of a sustainable materials management describe the implication of our consumption 
levels, relate the steady increase of resource consumption with the supposed locked-
 in in a perpetual economic growth and see an important trigger for resource conser-
vation in a transition into “dematerialized” society. But most of them are only 
focusing on technical approaches for the effi cient use of resource in production and 
product policy, whereas just a few provide also detailed policy measure on e.g. 
change behaviour or a reduction of consumption.  

16.2     Challenges 

   We have a decade to act before the economic cost of current viable solutions becomes too 
high. Without action, we risk catastrophic and perhaps irreversible changes to our life- 
support system. (Ostrom  2012 ) 

   Despite the above described political activities on national and international 
level, the natural resources are still exploited and managed in unsustainable ways. 
Every day 75 million tons of carbon dioxides are emitted into the atmosphere, 

9   OECD ( 2012 ). 
10   BMU ( 2012 ). 
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350,000 tons of fi sh caught, 20,000 ha of arable land converted or deteriorated, up 
to 100 species extinct and 50,000 ha of forests destroyed. 11  In the last century the 
size of global social metabolism has increased by a factor eight with a transition 
from the dominance of renewable biomass towards mineral materials. 12  The extrac-
tion of construction materials grew by a factor of 34, ores and minerals by a factor 
of 27, fossil fuels by a factor of 12 and biomass by a factor of 3.6. 13  A relative de- 
coupling can be observed within some countries following very different develop-
ment paths, 14  but no absolute reduction as extraction and consumption grow faster 
than improvements in resource productivity. The overarching objective to reduce 
resource consumption and the associated environmental pressures in a way that the 
ecological boundaries are fully respected and without jeopardizing the welfare of 
present or future generations is within the current policies out of reach. 15  That would 
imply an absolute decoupling of resource consumption from the development of the 
economy and an absolute reduction of the environmental impacts caused by resource 
consumption. The decoupling report of the UNEP states that such a (absolute) 
decoupling will require signifi cant changes in government policies, corporate 
behaviours and consumptions patterns by the public. 16  

 Still fundamental questions like the followings are so far not suffi ciently addressed:

•    To whom belong the natural resources in a globalized world and which institu-
tions and policy settings we need to manage them accordingly?  

•   How can we achieve a fair distribution of natural resources and the access to 
them within the current generations but also with respect to future generations?  

•   What means well-being for humankind with respect to resource use and which mate-
rial standards for living are globally feasible within the planetary boundaries 17 ?  

•   What levels of suffi ciency are imposed on mankind by living within the ecologi-
cal boundaries and how would the economic systems then look like on national 
and supranational level?  

•   Which priorities must be taken when managing limited resources to make sure 
that basic human needs like food, safe water, housing, closing an mobility are 
fulfi lled?  

•   How should resource policies be connected accordingly with other policies to 
avoid unwanted side effects and how can confl icting interests be solved in a 
peaceful and constructive way?  

•   What balance do we need between resource effi cient and resilient infrastructures?    

11   Sources: OECD ( 2008 ), Meadows et al. ( 2004 ). 
12   Krausmann et al. ( 2009 ). 
13   UNEP ( 2011 ). 
14   For more details see UNEP ( 2011 ) and Dittrich et al. ( 2012 ). 
15   We suppose that in Germany a reduction of resource use at least by a factor of 10 by 2050 is 
necessary in order to achieve a level of 6–10 tons per capita and year, which seems acceptable 
according to current knowledge; for more details see Chap.  3 . 
16   UNEP ( 2011 ). 
17   Rockstroem et al. ( 2009 ). 
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 On the policy level, one of the biggest challenge for designing effective resource 
policies seems to be to fi nd the right balance between more single resource specifi c 
implementation orientated approaches, which risk to be too narrow and too much 
focused on single aspects, such as resource effi ciency and broader concepts which 
deal with the inter-linkages between the various natural resources and integrate all 
aspects of sustainability, but risk to be too general, complex and not being suitable 
for implementation. In the following section we outline some building blocks, 
which we think are essential for a more fundamental change towards a society 
which manages their natural resources in a sustainable way.  

16.3     Building Blocks for a Responsible and Sustainable 
Resource Management 

16.3.1     Getting Fair, Responsible and Just 

 The history of anthropogenic use of natural resources has been in many cases a history 
of depletion of non-renewable resources, of the irreversible destruction of ecosys-
tems, of the violation of human rights, of wars and armed confl icts, of unfair distri-
bution of the revenues, of an organized irresponsibility and ignorance of the needs 
of current and future generations, of an “don’t see, don’t hear, don’t talk” approach 
of all the relevant stakeholders. 

 Whereas most countries have committed themselves to the concept of sustain-
able development and its basic idea that the needs of the present should be met 
without compromising the ability of future generations to meet their own needs, 18  
the mankind depletes and disperses resources that nature has build up and accumu-
lated over millions of years within a few generations. As future generations cannot 
have a saying and voting now, it’s about us to give them a voice and not to limit their 
options by restricting their access to the richness of natural resources. The concept 
of strong sustainability which argues that the stock of natural resources and ecologi-
cal functions are irreplaceable has therefore to be deeply anchored in the way we 
manage the natural resources. “Leave the earth as reach as you have found it” could 
and should be a general maxim for every generation for dealing with natural 
resources. As this won’t happen by itself, guardianships who take care of the inter-
ests of future generations should be institutionalized. These stewards should have a 
saying when decisions to which degree natural resources are exploited, are taken. 

 Besides taking care of possible needs of future generations a more even distribu-
tion of resources and its benefi ts amongst the current living generations has to be 
achieved. Currently roughly three quarter of the global raw materials are consumed 
by just 20 countries, whereas the 100 countries with lowest material consumption 

18   UN ( 1987 ). 
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used together only 1.5 % of the global material extraction. 19  But in a world with 
limited resources the overconsumption in the industrialized world is limiting the 
possibilities and chances of less developed countries. To give the developing coun-
tries a chance to meet their increasing material needs, the industrialized countries 
have to reduce their resource consumption at least by a factor 5. 20  With respect to a 
fair distribution of the revenues of the resources the terms of trades between resource 
importing and resource exporting countries should comply with internationally 
agreed high standards of mutual fairness and a readiness by the industrialised coun-
tries to support the less developed countries in building up their own industries and 
by this enabling them to get a higher share of the revenue generated along the value 
chain. International trade policies and initiatives like the ‘General System of 
Preferences’ (GSP) 21  and ‘Everything but Arms’ (EBA) 22  should be maintained and 
further developed according to the needs of the developing countries and not be 
used a political weapon against the respective countries in case of trade disputes. 

 Trade importing countries and its public and private enterprises must also be 
aware of their responsibility for the possible impacts of their activities on the envi-
ronment and on human right issues (human rights due diligence). The import of 
resources must not endanger the environment and ecosystems or destroy the liveli-
hood of the people in those countries. By doing so, it can reduce the risk of resource 
motivated regional confl icts and provide stimuli for a peaceful and sustainable 
development in the supplier countries. This must also include the questions of occu-
pational health and safety and child labour. The extraction and processing of 
resources has to go hand in hand with development of transparent and participatory 
concepts and regulations which improve the living conditions of the people substan-
tially and with a long term perspective. All countries should comply with the 
‘Guiding Principles on Business and Human Rights: Implementing the United 

19   Dittrich et al. ( 2012 ). 
20   UNEP ( 2011 ), Dittrich et al. ( 2012 ). 
21   Under GSP schemes of preference-giving counties, selected products originating in developing 
countries are granted reduced or zero tariff rates over the MFN rates. The least developed countries 
(LDCs) receive special and preferential treatment for a wider coverage of products and deeper 
tariff cuts (source:  http://unctad.org/en/Pages/DITC/GSP/About-GSP.aspx ) 

 “… the objectives of the generalized, non-reciprocal, non-discriminatory system of preferences 
in favour of the developing countries, including special measures in favour of the least advanced 
among the developing countries, should be:

   (a)   to increase their export earnings; 
   (b)   to promote their industrialization; and 
   (c)   to accelerate their rates of economic growth.” (Source: Resolution 21 (ii) taken at the UNCTAD 

II Conference in New Delhi in 1968). 
22   In February 2001, the EU Council adopted Regulation (EC) 416/2001, the so-called “EBA 
Regulation” (“Everything But Arms”), granting duty-free access to imports of all products from 
LDCs, except arms and ammunitions, without any quantitative restrictions (with the exception of 
bananas, sugar and rice for a limited period), for more details see  http://ec.europa.eu/trade/wider- 
agenda/development/generalised-system-of-preferences/everything-but-arms/index_en.htm 
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Nations “Protect, Respect and Remedy” Framework’ 23  which were endorsed on 16 
June 2011 by the UN Human Rights Council. By these guiding principles for the 
fi rst time a global framework for the implementation of the protection obligation of 
the state and of the corporate responsibility with respect to business and human 
rights was created. This may include efforts of the importing states and enterprises 
to take care that in the supplying countries good governance is build up and strength-
ened, that rights and livelihood of the local and indigenous populations are pro-
tected and that environmental and social standards are supported. The state should 
only award exports credits, investment guarantees and untied loans when enter-
prises can prove that impact assessments on the environment and on human rights 
have been conducted which must be certifi ed by independent experts. Enterprises 
should also comply with ISO 26000 24  which give guidance how enterprises can 
comply with the requirements of corporate social responsibility.  

16.3.2     Changing Institutions and Institutional Standards 

 To enable a transformation towards a sustainable management of resources the eco-
nomic, fi nancial, education and legal framework must be changed in a way that a 
sustainable resource use will be better rewarded by the market and the society. This 
may require as well a change of the institutional settings as a change of culture 
within the institutions. 

16.3.2.1     The Policy Framework 

    The sustainable use of natural resources is a global task and cannot be handled only 
at a regional or a national level. And some natural resources such as the climate, the 
atmosphere, the oceans and the rainforests are already increasingly acknowledged 
as global goods which are or should be managed and taken care of by international 
institutions and international conventions and regulations. But especially raw mate-
rials are still mostly considered as an national issue and asset. This could lead to 

23   Source: A/HRC/17/31. These Guiding Principles are grounded in recognition

   (a)   States’ existing obligations to respect, protect and fulfi l human rights and fundamental 
freedoms; 

   (b)   The role of business enterprises as specialized organs of society performing specialized func-
tions, required to comply with all applicable laws and to respect human rights; 

   (c)   The need for rights and obligations to be matched to appropriate and effective remedies when 
breached 

and apply to all States and to all business enterprises, both transnational and others, regardless of 
their size, sector, location, ownership and structure.   For further information see also  http://www.
business-humanrights.org/Home 
24   ISO 26000:2010. Guidance on Social Responsibility. 
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discrimination of those countries, which depend on imports of these resources and 
could cause violent confl icts and wars when these countries want to make sure that 
they have suffi cient access to these resources. 25  As few countries produce all of the 
raw materials required for use in their industries, it is imperative that global stan-
dards are established for the fair and sustainable trade of these resources. One 
approach could be to further investigate if the concept of common goods could be 
successfully applied to the management of raw materials. Research by Ostrom 26  and 
other has shown that goods can be very fairly and effective managed when certain 
rules 27  are observed and the necessary institutional settings are available. But espe-
cially the policy fi eld of raw materials is characterized by a startling lack of interna-
tional regulation. And while there are already multilateral environment agreements 
and various international organisations a high level umbrella institution that is coor-
dinating them is still missing. This role could be fi lled out by establishing a United 
Nations Environmental Organization (UNEO) as it was proposed after the 58th 
meeting of the UN General Assembly by the member states of the European Union 
to transform the UNEP into the United Nations Environmental Organization. A 
strong UN Organisation would have a better standing to systematically pool the 
scientifi c knowledge on sustainability and environmental issues and help to defi ne 
global environmental strategic guidelines. 

 This could also include activities on the development of internationally accepted 
framework agreements 28  and sustainability and transparency standards and corre-
sponding certifi cation procedures and processes. The current practice of bilateral 
resource partnerships has to be watched carefully as their main purposes are to 
establish exclusive access on land and strategic resources as rare metals. Also the 
role of existing international organisation of high relevance like the WTO 29  should 

25   Especially as some of these raw material such as rare earth metals are of high strategic impor-
tance for industrialized economies. 
26   See among other Ostrom ( 1990 ) und Ostrom and Hess ( 2006 ). 
27   Ostrom ( 1990 ):

•  Clearly defi ned boundaries (effective exclusion of external un-entitled parties); 
•  Rules regarding the appropriation and provision of common resources that are adapted to local 

conditions; 
•  Collective-choice arrangements that allow most resource appropriators to participate in the 

decision-making process; 
•  Effective monitoring by monitors who are part of or accountable to the appropriators; 
•  A scale of graduated sanctions for resource appropriators who violate community rules; 
•  Mechanisms of confl ict resolution that are cheap and of easy access; 
•  Self-determination of the community recognized by higher-level authorities; 
•  In the case of larger common-pool resources, organization in the form of multiple layers of 

nested enterprises, with small local CPRs at the base level. 
28   As e.g. recommended by the German Advisory Council on the Environment (SRU) with respect 
to raw materials (SRU  2012 ). 
29   For a critical discussion how the WTO could better pursue its commitment to sustainable devel-
opment see Cosbey ( 2009 ). 
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be critically discussed with respect to how they could better enable a sustainable 
management of natural resources. 

 But also at the local, regional and national level the political institutions should be 
transformed in a way, that the concepts of sustainability and of sustainable resource 
management are taken into consideration in all relevant policy processes and that 
instead of a single or few overarching binding agreements there is a variety of over-
lapping policies at city, sub-national, national, and international levels, which is then 
more likely to provides essential safety nets should one or more policies fail. 30  

 Numerous laws and regulations have direct or indirect impacts on resource effi -
ciency but don’t address resource effi ciency explicitly. 31  Therefore, when develop-
ing new or revising existing regulations, the governments should ensure that the 
concept of sustainable use of natural resources is integrated in an adequate way. The 
observance of human rights should be anchored as extraterritorial duty of states. 
The governments should also think about issuing a specifi c ‘resource conservation’ 
law, which could defi ne general aspects of a sustainable use of natural resources like 
principles, objectives and terms and also include cross sectional approaches and 
instruments. That may include the obligation for the governments to report regu-
larly on measures taken to ensure a sustainable management of natural resources.  

16.3.2.2     The Financial and Economic Sectors 

 The fi nancial and economic sectors have to be aware of its responsibility for a sus-
tainable management of natural resources 32  too. But so far especially in the fi nancial 
sector sustainable resource use is only of minor importance. When it comes e.g. to 
evaluate the performance of enterprises, the relevant indicators so far don’t refl ect 
whether the enterprise is taking care of a sustainable resource management. 
Therefore it is important to establish responsible and sustainable use of resources as 
a key decision factor for investors within the fi nancial sector and to develop resource 
related behaviour standards and certifi cates like developed within the Kimberley 
process, 33  the extractive Industry transparency Initiative (EITI) 34  or laid out in the 
sections 1502–1504 of the of the so called Dodd-Frank Act 35  which could provide a 
guidance for evaluating and monitoring, how far an enterprise is taking care of sus-

30   A.o. see Ostrom ( 2012 ). 
31   In Germany e.g. the Federal Mining Act (Bundesberggesetz), Regional Planning Act 
(Raumordnungsgesetz), Environmental Audit Act (Umweltauditgesetz), Construction Products 
Act (Bauproduktegesetz), EIA-Act (UVP-Gesetz). 
32   For an impressive case study on the dubious role of Switzerland as a hotspot for the trade of raw 
material commodities see Erklärung von Bern ( 2011 ). 
33   See  http://www.kimberleyprocess.com/ 
34   http://eiti.org/ 
35   Dodd-FrankWall Street Reform and Consumer Protection Act. Section 1502: Confl ict Minerals; 
Section 1503: Reporting requirements regarding coal or other mine safety; Section 1504: 
Disclosure of payments by resource extraction issuers. 
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tainable resource management. Sustainable resource use related key performance 
indicators (R-KPIs) could serve as a basis for assessment and decision-making pro-
cesses within the fi nancial sector. They could be used at the various levels within the 
fi nancing system in order to integrate resource issues in the daily work of fi nancial 
service providers. These standards and R-KPIs should also be used by the fi nancial 
supervisory authorities in further developing the legal rules for the risk management 
and ethical behaviour carried out by fi nancial service provider sand could also be 
fed into international processes for the regulation of fi nancial markets (e.g. Basel 
III) and be an obligatory part of business reporting. Also a stronger regulation of 
over-the-counter-trade in speciality metals as well as safeguards against anti- 
competitive practices could help ease market tensions and bottlenecks. 36  Generally 
the trade system should contribute to correct the imbalance between rich and poor 
countries, to reduce the problem of exclusion and social marginalization, to promote 
good governance and the rule of law and to return the use of natural resources and 
ecosystems to sustainable levels. 37  

 Economic instruments like environmental taxes have become a regular part of 
economic and environmental policies. They may have steering effects and give 
stimuli for a more effi cient management of natural resources. Taxes induce higher 
costs at fi rst but lead in the medium term to an increase in effi ciency, innovation rate 
and competitiveness of enterprises. With respect to natural resources, enterprises 
become less dependent on raw materials and are less threatened by insecurities of 
supply and/or volatile prices. As the building and construction sector is very 
resource intensive, a fi rst approach could be to impose a tax on the extraction and 
import of primary construction materials, a measure which produced very positive 
results in Great Britain (EEA  2008 ). The use of primary construction materials such 
as sand, gravel and crushed rock has a massive direct and indirect environmental 
impact along the entire value chain. Imposing a tax on primary construction materi-
als supports a shift to secondary materials. 

 Often state subsidies hamper a sustainable and effi cient use of natural resources 
by stimulating the consumption of resources. 38  In Germany the state promotes for 
example saving for building purposes by means of the home building bonus 
(Wohnungsbauprämie), the employee savings allowance (Arbeitnehmer-Sparzulage) 
and the Home Ownership Pensions Act (Eigenheimrentengesetz). These subsidies 
increase the incentive to build individual homes favour and therefore may cause 
higher resource consumption than the refurbishment of existing buildings. Another 
example is a distance-based income tax deduction for commuters. Employed per-
sons can set off expenditure on journeys to and from work against income tax as a 
business expense. The loss of tax revenue due to the distance-based tax allowance 
amounts to €4.350 billion (Umweltbundesamt     2011 ). This offers incentives to live 

36   Lee et al. ( 2012 ). 
37   Cosbey ( 2009 ). 
38   A report of the German Federal Environment Agency indicates that the total volume of envi-
ronmentally harmful subsidies amounted to around 48 billion EUR in 2008 (Umweltbundesamt 
 2011 ). 
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in the countryside and causes additional resource consumption (e.g. fossil resources 
for commuting and land use). Governments should therefore systematically identify 
all subsidies that directly or indirectly contribute to the squandering of natural 
resources in order to reduce and/or abolish those subsidies.  

16.3.2.3     Strengthening Education, Research and Transfer of Technology 
and Knowledge 

 Governments should support education systems in particular, since today’s children 
and students will not only be tomorrow’s leaders and relevant stakeholders in sci-
ence, politics and industry but will also have – as consumers – the highest impact on 
future resource consumption patterns. Education in sustainable management of 
natural resources should therefore already start in the childcare systems and be 
more explicitly addressed in secondary schools and universities. Especially engi-
neering students should be systematically trained in environmental issues during 
their studies, e.g. by attending courses at a “virtual resource university”. 39  The real-
ization of a dematerialized society needs a sound scientifi c understanding of the 
underlying complex issues, which requires research and explorations in many direc-
tions. Engineers must investigate the potentials and possibilities for more resource 
effi cient products and production processes along the whole value chain and for 
substituting scarce or environmentally harmful materials and substances by more 
abundant or less problematic ones. Social scientists should explore how the neces-
sary cultural and social transformation can be initiated; economist should identify 
the necessary economic framework conditions. Ecologists and natural scientists 
could provide a better understanding of the impacts of the exploitation and use of 
natural resources. Another important aspect is the management of existing knowl-
edge. Governments should support initiatives and institutions which collect infor-
mation about research projects, approaches, instruments and best practice examples 
concerning resource effi ciency and make it available in a user-friendly way. 

 Research results and expertise must also be transferred to operational level of 
enterprises. However for many enterprises it is very challenging to cope with such 
complex issues as the sustainable management of natural resources. Especially 
small and medium enterprises often lack the necessary information and know-how 
as well as fi nancial and technical capacities. They need support and external com-
petence to further increase resource effi ciency within their processes and products. 
On a national level the governments should therefore continuously seek dialogue 
with industry and further extend and strengthen existing networks and institutions 
for resource effi ciency, to build up where appropriate institutions for resource effi -
ciency competency and systematically train and qualify intermediaries. Regionally 
and locally based consultants should go to enterprises to help them to identify paths 

39   The idea behind the concept of a virtual resource university is to a create synergy potential by 
networking of existing research units working on the subject of resource effi ciency. Such a net-
work could e.g. develop, initiate and carry out joint interdisciplinary research projects. 
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for a more sustainable resource management which shouldn’t be limited to effi ciency 
improvement but also include stimulating awareness and responsibility for the 
social and environmental issues. These consultants should be continuously further 
trained to make sure they always provide state of the art expertise. Enterprises also 
can profi t by cooperating within resource effi ciency networks where they can 
exchange information and experiences as for most entrepreneurs, the most convinc-
ing examples are other entrepreneurs who have successfully moved.   

16.3.3     Integrated Approaches – The Nexus 

 Resource policy is a cross cutting issue with many links to other, not only environ-
mental, policies. The nexus approach explores the complex inter-linkages between 
various resources such us renewable resources, land and soil, water, climate and 
biodiversity. It provides a more integrated view and allows a better understanding of 
resource-related questions that would be diffi cult to answer in the more traditional 
pillared approach. 40  And it integrates the various environmental policies and 
approaches in a way that confl icts between the different objectives are reduced to an 
unavoidable minimum and advantage is taken of potential synergy potentials as far 
as possible. A prominent example is the confl ict between food, feed, fuel and fi bre. 
The increasing demand for food and other biomasses for energetic or material use 
intensify the pressure on land use and other natural resource with critical ecological 
and social consequences. Already today agriculture contributes around 15 % of the 
total greenhouse gas emissions. A further expansion of land use for agriculture will 
induce a further loss of forest ecosystems, additional greenhouse gas emissions and 
increase the pressure on biodiversity and on the buffering capacity of soil, water and 
air. NO 2  emissions, land degradation, scarcity of water supply, salination are typical 
consequences of a non sustainable land use which not only impose additional pres-
sure on ecosystems but also endanger the base for human food. But an use of land 
and biomasses which doesn’t properly take care of the basic needs of human cannot 
be considered sustainable, even if done in a resource effi cient way. 41  Another exam-
ple is the use of renewable energy like wind energy. In many countries the use of 
wind energy can contribute considerably to a renewable energy supply and by this 
support climate protection. But the provision of the necessary resources for the 
wind energy plants such as steel, concrete, copper and rare metals induces addi-
tional pressure on the environment such as recession of ground water levels, acidi-
fi cation of soils, ground subsidences, erosion and destruction of habitats. 

 Therefore all measures and approaches for a sustainable use of resources must be 
mutually checked for their impacts on and consistency with other policies and fol-
low a better policy approach as described by the OECD: “Better policies should be 

40   Andrews-Speed et al. ( 2012 ). 
41   Umweltbundesamt ( 2012 ). 
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based on sound evidence and a broad focus: not only on the peoples income and 
fi nancial conditions, but also on their health, their competencies, on the quality of 
the environment, where they live and work, their overall life satisfaction. Not only 
on the total amount of the goods and services, but also on equality and the condi-
tions of those at the bottom of the ladder. Not only on the conditions “here and now” 
but also those in other parts of the world and those that are likely to prevail in the 
future.” 42  Likewise it is necessary that other policies like economic policy, develop-
ment policy, foreign policy take the aspects of sustainable resource management 
adequately into consideration.  

16.3.4     Sustainable Resource Use in the Practice of Daily Life 

16.3.4.1     Social Innovations, Models of Change 

 The social trends of consumption are still moving in the wrong direction, because 
the individual concepts of well-being are not adequately connected with the objec-
tives of resource protection and a healthy environment. Therefore, a fundamental 
cultural transition will be a necessary key towards a sustainable use and manage-
ment of natural resources. Promoting such kind of a cultural transition requires new 
approaches within environmental policy, which are based on social innovation and 
new forms of environmental communication. Social innovations are often bottom-
 up processes and promoted and supported by civil society. The governments should 
establish and support structures which enhance and facilitate e.g. cooperation and 
networking for new ways of sharing products and services such as car sharing, 
second- hand services, swap shops and pioneer resource effi cient civil society projects 
and transition communities.  

16.3.4.2    Sustainable Consumption 

 Consumers infl uence the resource consumption of products from purchase to dis-
posal. It’s the buying decision of the consumer that fi nally decides on the economic 
success of green and resource effi cient products. Distributors/retailers are a decisive 
link between producers and consumers and must assume the task of enabling the 
consumer to become a “green consumer”, e.g. by better cooperation through con-
sumer information systems such as eco-labelling, by a better placement of resource 
effi cient products and by promoting and offering consumer friendly take back sys-
tems. As more and more goods are sold via e-commerce systems these actions must 
also address electronic trade platforms with specifi c approaches. Resource policies 
should stimulate and support the extension of consumer counselling services, the 

42   See OECD ( 2011 ). 
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further development of product information systems and the inclusion of sustainable 
resource use related aspects in existing environmental labels like the EU eco-label or 
the labels of the Forest Stewardship Council and the Marine Stewardship Council.  

16.3.4.3    Communication and Awareness Rising 

 To build up dematerialized societies is a task which requires the engagement of the 
whole society. It’s not only a question of optimizing the exploitation and manage-
ment of resources and increasing the resource effi ciency of production processes 
and products, it’s also question of how we live and what kind of material wealth we 
aspire. Communication about resource effi ciency must therefore address all the rel-
evant stakeholders (including the general public) by target group specifi c approaches. 
The communication should be connected with and attuned to ongoing and future 
communication measures on other relevant environmental issues like protection of 
biodiversity and climate protection as well as to the discussion on green economy 
and sustainable lifestyles. As any communication campaign requires a considerable 
amount of fi nancial and human resources, priority target groups and measures 
should be identifi ed.    

16.4     Outlook 

 A world in which the natural resources a managed and used in a sustainable way 
will be very different from the one we currently know, and it will be a world where 
humans have learnt, that with limited resources an economy which builds on con-
cepts of unlimited growth is not feasible, even when we achieve a higher level of 
dematerialisation, effi ciency and consistency. 43  It will be a world, in which suffi -
ciency is not a concept politicians and economist don’t dare to talk about, but a 
broadly accepted target for societies, which want to move forwards towards sustain-
ability. Reducing resource use in absolute terms won’t be possible by measures 
aiming only at increasing resource effi ciency and productivity. In order to avoid 
effi ciency gains being offset by an increased demand for resources and goods more 
paths towards dematerialized societies have to be developed. 

 Giving our lifestyle a more sustainable direction will require a higher awareness 
of and sensitivity for the issue of sustainable resource use as well as a fundamental 
cultural change. As long as we need material goods as positioning goods and for 
building up our self-esteem, we won’t get on a sustainable track. To get sustainable 
resource management deeply anchored in the social and economic society a new 
attitude towards the natural resources is necessary, from ownership to stewardship, 
a new way of sharing responsibility for global well being and justice, new 

43   See a.o. Meadows et al. ( 1977 ), Paech ( 2005 ), Jackson ( 2009 ). 
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perspectives on sustainable global economy as an ecommony   , 44  new policies with 
integrated approaches instead of sectoral approaches which don’t take care of the 
mutual inter-linkages and cross-impacts. We need not only smarter and more 
resource effi cient material infrastructure and less resource consuming business 
models but also new mental infrastructures, 45  which prevent us from continuing to 
fi x the problems by the means, which caused and created them. A change of the way 
we think and act towards a more sustainable resource use needs inspiration by good 
practice examples, needs front runners and courageous people who show that 
more sustainable ways of living are not only possible but also fulfilling and 
joyful. It needs societies which encourage their citizens to participate and to explore 
new ways, it needs open spaces and time to experiment with less materialized 
lifestyles. 

 It is still unclear how the political, social, cultural and economic system in such 
world could look like and how we will get there. But at least we have rough guid-
ance in which direction we have to walk and we can expect that the road becomes 
clearer as long as we are walking.     
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