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Transition management:
From Vision to Action

Leo Jansen

1.1 TOWARDS TRANSITION

Driving forces behind Sustainable Development npxmoralism and strategic
pragmatism (Figure 1.1). The focus of moralismrigtee benefit of community,

future generations and bridging the welfare gape Tacus of strategic

pragmatism is on the benefit of long-term contipnuif economy, trade and
industry. Business concerns for continuity of ofierss on the long term for
private companies like SHELL, UNILEVER and many erth united in the

World Business Council for Sustainable Developmé&uyvernments concern
for long-term stable socio-economic developmentaifons. Consumer concern
for long-term availability of goods and services a€ceptable quality at
acceptable prices. Morality and strategic pracrmatiscreasingly mix up in the
entanglement of people and organizations.

gustainable Developmen,

FUTURE

Figure 1.1: Sustainable Development: Morality atmat8gy

Sustainable development may be looked upon as goirm process,
the origin of which was marked with warning sigike|“Silent Spring” (Carson
1962) and “Limits to Growth” (Club of Rome 1972)daactions like the first
World Environment Conference in Stockholm (1972h@mcing UNEP the
United Nations Environmental Programme. In thiscess the complexity and
scope are continuously increasing (Figure 1.2).
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Figure 1.2: Increasing complexity in environmend alevelopment

Over time several modes can be recognised: cleanipg the

environment and optimisatiaof existing consumption and production processes
to begin with in the early 1970’s. This was gratluglaralleled in the early
1980's by _improvementf existing production and consumption within the
existing structures with end-of-process and preggsgrated measures. Later
at the end of the 1980’s by end-of-product measlikesreuse and recycling
and in the early 1990’'s by product-integrated messlike redesign for the
environment (Greadel et al. 1995) have been intedu
The Brundtland Report " Our Common Future” (Bruadd et al.. 1987)
confirmed the name of this transition process amédened its view in time as
well in its content: “Present and Future genera&iorand integrating
“Environment and Development”. The report inducée next phase in the
transition towards a society in sustainable develm marked by attempts to
make more fundamental approaches to the restrogtaf the production and
consumption system and to make it more operatidikal by UNEP, the World
Council for Sustainable Development (WBCSD), thactér approach” (Factor
10 Club 1997, Jansen 2002), Industrial Ecologyduthly et al. 1999) and in
policies like the First National Environmental RgliPlan "To Choose or to
Loose” in the Netherlands (NEPP’s 1989, 1993, 198001), opting for a
sustainable Netherlands within one generation.
Holdren and Ehrlich (1974) gave the origin of thetor approach as early as in
the early 1970’s in the equation relating the preson the environment with
the size of the world population, the welfare pemadh and the conversion
metabolism from extractions out of the environmerpiroducts and services.
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Figure 1.3: The challenge of sustainable developmen

The challenge (Figure 1.3) given for the first hefithe 2% century is
a renewalof the production consumption system to improve tonversion
mechanism dramatically by on the average a faddasrimore expressed in the
so called eco-efficiency or the Materials Intendftgr Service Unit or MIPS
(Schmidt Bleek 1994). This challenge induced redean the ways and means
by which to achieve this goal in the interest cfustainable society for future
generations.

1.2 SOCIAL INVOLVEMENT

In parallel and in interaction with emerging envineental concern since the late
1960’s, dramatic changes occurred in the involveanedn civil society in the
processes of societal and political decision-makifipe 1968 movement
induced democratisation measures and legislatioenture the influence of
workers. This development was supported by the tioreaof successive
instruments of participation supporting the inflaenof citizens and other
stakeholders (Figure 1.4).
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Figure 1.4: Increasing social involvement in theedlepment of our society

lllustrative of this are:

« Legislation on employees participation

- Legislation on participation and right of appeal fitizens in physical
planning and in (environmental and spatial) licepokcies

« Technology assessment policies, resulting in théc®©fof Technology
Assessment in USA (abolished) and the Dutch OffiéeResearch on
Technological Aspects (NOTA), later the Rathenastilate

«  Constructive technology assessment (Smits et 811)19

+ Public debates on energy policies e.g. in UK, Aasaind the Netherlands
(Jansen 1985)

« Involvement of stakeholders in the preparation lé Dutch National
Environmental Policy Plans (1987,1993,1997, 2001)

Towards the end of the P0century this development created an attitude
oriented at the involvement of stakeholders in majgestions influencing their
welfare and well-being. The concept of the Dutctst8umable Technology
Development programme took advantage of these iexpers (Jansen 1993).

1.3 SYSTEMS RENEWAL: WAYS AND MEANS

Research delivered several approaches (Robért22G) to develop new ways

to meet the challenge of sustainable developmamt. @ them - the Sustainable

Technology Development approach - was investigateda Dutch Inter-

Ministerial Research Programme (Jansen et al. 20@Bver et al. 200G)om

1993 - 1998. The mission of this Research programas:“To explore and

illustrate, together with policy makers in industgnd government, how

technology development can be shaped and organiised, future orientation

on sustainability and develop instruments to imgenthis.”

The architecture of the programme was based upon:

- Orientation on needss the starting point for technology renewal

«  Backcastingfrom future imageso the present and from needs to products
on a systems basisnspired by the work done in Sweden on Energy
(Goldemberg et al. 1985)
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«  Future images on needs based on a factor appro#icithe “factor 20”

(Weterings et al. 1992; &s a target-metaphéor improvement of the eco-
efficiency to be reached within 50 years from atstg point in 1990,
The factor 20 was based on the following assumptiorade in 1992: a
growth of the world population by a factor 2, areeage growth of global
welfare per capita by a factor 5 and a reductionbthe environmental
burden by a factor 2. As these figures differntiatepending on the
environmental item, the region , the type of ngbd,number 20 has to be
regarded as a metaphor to express the magnitudtheofthallenge of
sustainable development.

+ lterative and interactive search

. Participation of Stakeholders

« Interaction ‘Culture - Structure - Technology’

In “learning by doing’- research in a variety obfgcts covering domains
of needs a 7-step procedure (Jansen et al. 1998 exeloped and tested as a
generalisable methodology for setting up and cagythrough sustainability-
oriented research and development programmes @-ig6j.

DOMAIN ILLUSTRATIVE PROCES

FOOD SUPPLY NOVEL PROTEIN FOODS
SUSTAINABLE LAND USE
HIGH-TECH AGROPRODUCTION
WHOLE CROP UTILISATION

TRANSPORT PIPELINE TRANSPORTATION OF GOODS
SYSTEMS COMPUTERISED PROCESSING OF TRANSPORT
DEMAND

HYDROGEN FOR MOBILE APPLICATIONS

SHELTER SUSTAINABLE DISTRICT RENEWAL IN ROTTERDAM
SUSTAINABLE OFFICE BUILDING

WATER CHAIN INTEGRATED SUSTAINABLE URBAN / RURAL
WATERCHAIN
CHEMISTRY CONVERSION OF HYDROCARBONS (C1-
CHEMISTRY)

NEW CELLS FOR PHOTOVOLTAIC SOLAR ENERGY
WHOLE CROP UTILISATION
FINE CHEMISTRY PROCESS TECHNOLOGY
NATURAL FIBRE - REINFORCED COMPOSITE
MATERIALS

Figure 1.5 Projects in the Sustainable Technogyelopment program

In an evaluation round some years after complettbnthe STD
program it appeared that most of the initiativesenstill followed up (Coenen
2001). The STD-program was the precursor of tremmsitmanagement
approaches in the Netherlands at least. The progialivered a distinct
contribution in creation of approaches to transfaion and to shaping a
context for political formulation of transformatiquolicies.
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Figure 1.6: Backcasting

The backcasting and systems approach (Figure l§)ago applied to
the development of the national economy of New &edl(Reeve et al. 2000)
and served as a review on agricultural researetséia2000).

1.4 SYSTEMS RENEWAL AS A COMPLEX SOCIETAL
PROBLEM

Around the turn of the century several Dutch Redeasrganisations each
exploring development of future oriented reseandgmmmes exchanged their
experiences and observations. These organisatioasdld{d) complex
explorative search processes (Table 1.1), whichehdke following
characteristics in common: Long-term future oriéota for a variety of
stakeholders in fields of conflicting interests am environment with large
uncertainties.

Table 1.1 Organisations exploring future orientchhology R&D

STT Foundation for Future Technology Research
e.g.Exploiration future chances of
Nanotechnology.

Rathenau Institute (Technology) Assessments for parliament.

Former NOTA Dutch Office for Technological Aspects research
e.g. Exploiration of policy and public perceptians
on genomics

NRLO Dutch Council for Agricultural Research

Development of basics for renewal of the dytch
agricultural system.

DIMI Dutch Institute for Management and Innovatiorj
Management of knowledge transferr and
dissemination.
STD Sustainable Technology Development program
Generation of sustainable laterm future
options for technology development

Apart from specificities related to the domain efearch, there were
common elements in the backbones of their appreazhe procedures:



Transition management 7

An iterative and interactive process in which relev stakeholders are
involved. The iteration comprises creative generatdf products and their
assessment by stakeholders to improve productsoagain stakeholder support
in successive steps of a search process. The “pigfdtomprise:

A problem definition

Generation of a vision, a strategy

Derivation of Options

Formulation of selection criteria

Making proposals (for R&D programmes)

As such these are “normal” steps in project managenThe particularity lies
in the nature of their management including thel fuivolvement of
stakeholders. Given the role of people in thesecgsses in sharing their
knowledge the process (Figure 1.7) was hamedaWw EDGE FUSION

KNOWLEDGE FUSION

PROCESS

HOW ? WHO ?

ITERATIVE - INTERACTIVE
PRODUCT Y
ENERATION, — T

PROBLEMDEFINITION
VISION, STRATEGY,

OPTIONS
ELECTION CRITERIA

PROPOSAL
SUPPORT

ORDER
SUCCESSIVE
DRODUC

CONDITIONS:

(IN)DEPENDENCY FROM PARTIES TO NETWERK

TRUST CONCEPTUAL FASE: “OUT OF THE CIRCLE OF”

MUTUALITY IMPLEMENTATION FASE: “REPRESENTATIVE OF”,
ADDED VALUE FOR EACH PARTICIPANT

Figure 1.7: Fusion of people’s knowledge to suppustainable development

15 SYSTEMS RENEWAL FOR  SUSTAINABLE
DEVELOPMENT: EDUCATION AND PRACTICE

The ambition is to handle the tension between tigency to renew numerous
systems to fulfil people’s needs and the inertigoptocesses of fundamental
change. On the one hand, overacting and negletiimgnertia of change may
be counter - productive. On the other hand, theepaft change has to be
sufficient to achieve the timely renewal of majgstems.

Given the urgency and the necessary scale of Sgskeemewal for
sustainable development, the proposal is to attinongoing process of
Systems Renewal in the industrialised as well ash& developing nations
within the next 15 years. In general, this approaohsists of a process of
interactive and iterative search in co-operativearagements among private
parties, science and technology, and governmengatiep that take the
interaction of “culture - structure - technologyitd account. The application of
this approach must respect specific national agnal cultures and traditions.
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The scale of a specific Systems Renewal process Imeugroportional
to the scale of the system and its effects. Toprdand bottom-up approaches
appear to be complementary.

The Copernicus Charter (a RIO 1992 initiative tegmate sustainable
development in higher education world-wide) mustitplemented within 10
years (by 2015) to guarantee sufficient capacityding. Experience with the
embedding of Sustainable Development in educatisgatems gained up to
now should be extended and practised. In the #®#ESD - conference
(Engineering Education in Sustainable Developmanthe Delft University of
Technology in October 2002 to be succeeded by ERSID Barcelone in
October 2004.

Backcasting as developed and practised in the Sbgram ( see §
1.3) suggests the step-wise approach based on rgehand parallel
development in the practice of Systems Renewal Ediidational Renewal as
shown in the next Figure 1.8

SUSTAINABLE DEVELOPMENT: FROM VISION TO ACTION

SYSTEMS RENEWAL:
FROM LEARNING TO IMPLEMENTATION

=X @ ¥ SuBSEQUENT STEPS

it
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Post academic SR courses
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>
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SR in policy Programs

Post academic SR courses
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N

LT strategic Planning is common sense
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T
del SD integration in eduation developped

Future orientations designed

R Model developped

dation of SR experiences

»
»

2000 TIVE 2050

Figure 1.8 . Steps on the way to systems renewalustainable development: in
education and governance

1.6 RESEARCH AND TECHNOLOGY DEVELOPMENT
FOR SUSTAINABLE DEVELOPMENT.

In the late 1990’s the question of "HOW" to des@ymd support sustainable
development through research and technology pragesnwas put on the
agenda in the EU"5Framework (e.g. in the EU JRC STRATA programme).
The core of a contribution to the European Confegezm Cleaner Production in
Lund, May 2001 (Jansen 2002), was presented eanli@rSTRATA workshop
in Maastricht in January 2000. Since then the Fatfoinstitute has published
an analysis of complementary approaches to the "MH@Westion (Robert et al.
2002)°. And the EU JRC has set up an inventory and aisabfssustainability-
directed research programmes (Whitelegg et al. 120h the STRATA
programme, the AIRP project was started in Jan2®§2 with the goal of
answering this question by mid 2003 (Hinterbergerle 2001). This project
aims to deliver recommendations for setting up ewaluate new programmes
on options for sustainable development and thaitecds. The final report has
been delivered to the EU.
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The programmes (Table 1.2) are analysed (Table @nd)judged to
gain experience in using the preliminary evaluatioethodology on the
following elements: Outcomes: (Nature and qualitidesign and Process
characteristics, (what, how and how well) and Cxint conditions: (Dominant
factors).

The programmes selected had to meet some esgaitiaia like availability of
information, orientation on sustainable developnaard future and innovativity.

Table 1.2: Selected RTD programmes in STRATA - AIRP

Name Abbreviation | Country
Eco-cycle Programme Ecocycle Sweden
Socio-Ecological Programme SEP Germany
él[J)strlan Program on Technologies %ATsp Austria
Austrian Landscape ResearcRLR Austria
Programme

Sustainable Technology Developmegtl_D Netherlands
Programme

Habiforum Habiforum Netherlands
Human Resources and Employment| |

the Fishery Sector Wahre Portugal
Consumer Unity and Trust Society CUTS India
Zero Emissions Research and Initiatives ZERO Intenak

Table 1.3: Hypotheses in the analysis of RTD Progra

Hpothese | Hypothese Il Hypothese Il
Design and Proces3he  degree  ofContextual
characteristics correspondence  {dConditions, Desighn
of the programmessustainability and Process
strongly influence | orientation of characteristics, and
the nature angDesign and Proces®utcomes of a
quality of Outcomescharacteristics programme are
of a programme andf the programmesinterconnected in g
are depending _ orstrongly influence |loop.
contextual the nature and
conditions quality of Outcomes

of a programme.
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R&D Design

Contextual
Conditions

Confirmation of these hypotheses would identifylsom improve the
ways and means of Sustainability directed reseprolgrammes. Contextual
conditions such as public and political awarendsb® necessity of sustainable
development, availability of definition of societahallenges, availability of
scientific and social (human) capital, adequateanigation of science could
open opportunities for adequate process desigmeamhgement. The Table 1.4
gives an overview of some relevant areas of intevelsich could be a point of
action for improvement.

Table 1.4: Areas of interest and investigationeisearch for sustainability.

CONTEXT Design / Process WCOMES
Developmental and Management and Contribution:
sustainability status and Finances. of proposed or actual solution to
trends. Research design and expansion and quality of choice.
Understanding and management. to achievement of sustainability
conceptualisation of Communication. goals and objectives.
sustainability within society | Decision making / to strategic reorientation and path
and at political and research| Stakeholder involvement | finding.
policy making levels. Handling Risks / to transition management.
Organisation of science and | Uncertainties. to scientific capacities and capital.
research. to social capacities and capital.
Status of scientific capital anfl to influencing and transforming
capacities. stakeholders, actors, and those both
Status of social capital and inside and outside the programme
capacities.

1.7 TRANSITION FOR SUSTAINABILITY

In successive Dutch National Environmental Poli¢gnB increasing attention
was paid to the role of technology for sustainatdgelopment and broadening
the scope to its interrelation with socio-economiggcio-cultural and
institutional aspects:

NEPP 1 1987: Recognition of the role of Technologypressed in
strategies expecting a contribution to sustaindbieslopment.

NEPP 2 1993: Differentiation between Systems Optitidon, Improvement
and Renewal and identifying different policy instrents.
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NEPP 3 1997: Recognition of the necessity of Ingeiglinary
cooperation,and Breakthroughs, and announcing th&hD Sustainable
Development Initiative (NIDO)

NEPP 4 2001: Transition Policies to cover persistsaostainability
problems and to be initiated in the sectors: Enerfjgriculture and
Transportation.

In the STD Programme, a follow up of the NEPP &, distems approach was
experienced in / applied to a variety of systemglifferent domains of need
and in different sectors (see Figure 1.5). The mogne itself originated from a
policy need to understand the role of technology itransformation towards
sustainable development. In the projects, each litlwwas oriented at a
specific production-consumption system, common giples and contextual
conditions for all of the projects appeared. Algstesm-specific conditions and
principles prevailed, which might be expected a&sdpecific systems belong to
a hierarchy of systems (specific — sectoral — $al}ieA similar hierarchy can be
observed in regional development consisting of bgraent of coherent
geographic systems (Table 1.5).

Table 1.5: Transition areas

Future orientation
And
System Renewal

Needs Sector providing means Regional
Transportation Chemistry Urban
Nutrition Agriculture Rural
Shelter Mech. Industry Integral U - R
Water Services

In its fourth National Environmental Policy Plam tworld and a will,
work on sustainability’(NEPP 4, 2001) the Dutch @&mment announces
transition policies for traffic and transportatiagriculture and energy to cope
with persistent problems and to step on the pathdostainable future.

Martens and Rotmans (2002) describe transitiorthes result of developments
in different domains, as a set of connected chamgesh reinforce each other
but take place in several different areas, suchieaBnology, the economy,
institutions, behaviour, culture, ecology and Helgystems”. They regard
transition as a “spiral that reinforces itself;rnés a multiple causality and co-
evolution caused by independent developments”.
Freeman and Perez (1988) look upon successive dleghies and sources for
energy provision as the origin of the so-called #matieff waves. Another
example concerns the changes as a result of siceésssportation techniques
in the 19" century (Griibler and Nakicenovic 1991). Thesenpheena, shifts in
energy systems and transportation systems from | capats to trains
respectively may very well be understood as suogedsansitions induced by
changes in energy /transportation technology.
A long-lasting common societal orientation may beemtial for a transition. As
examples for such orientations may serve:
«  The orientation in Western (continental) Europereoonstruction in the
1940s and 1950s after the Second World War.
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«  The vision behind the physical and social buildbfighe city of CURITIBA
in Brazil. A decades long consistent policy impletation based on
integral development of economic, social, cultueyironmental views
resulted in a physical and cultural appearancéefctty, its infrastructure,
its (public) transportation system and its place fmture completely
different from the usual appearance of fast growditges in developing
nations. It is looked upon as an example for deueknt also in the
developed world.

- The international policy orientation on the remogfbarriers to trade and
the liberalisation and globalisation of the wortsbeomy

- The international (policy) orientation on sustaileabdevelopment brought
about by the Brundtland report.

1.8 CONCLUSIONS

The main conclusions to be drawn on the processaosition of the current

development to sustainable development are:

«  The driving forces behind transition have to beellasn moralism towards
future generations and the environment and onegfi@tpragmatism and
concern of business, government and citizens /uzoass.

«  Three parallel trajectories cover the path towaustainable development:
(1) Optimization in the short run, (2) Improvement continuation of
current environmental development in medium terwih o gain time for
(3) Renewal of production and consumption systamnike long run.

« The use of the environment at large has to be drdumnty times as
efficient in comparison to the years around the tfr the century to fulfil
the needs of future generations in the next fiftang to be attained finally
along the third trajectory.

«  Systems renewal appears to be a complex socia¢gspwhich requires an
adequate process management.

«  Conducting research into systems renewal for suatdity might show up
mechanisms of a spiralling connection between rebeegontexts, research
management and design for sustainability-orient&&DRand research
outcomes (including societal influences). Outcomdsom one
sustainability-oriented research programme may higirtturn influence
favourably both the context for and the researchagament and design of
subsequent programmes on systems renewal for isaistidtly.

« The next phase of integration of renewal of systeme societal transition
process is investigated, announced and preparddriexample, the fourth
National Environmental Policy Plan of the Nethedan

1.9 References

Allenby, B.R.(1999), Industrial Ecology, Policyafe work and
Implementation, , Prentice Hall, Englewood Cliffew Jersey 07458, ISBN 0-
13-921180-2, 308 p

Brundtland, G. H. (1987) World Commission on Enwmimgent and
Development, 1987, ‘Our common future’, Oxford Uanisity Press, Oxford-
New York.

Carson.R (1962) Silent Spring, Houghton Mifflin, &on

Coenen, L. (2000) Thesis University of Technoldgiyndhoven, July 7, 2000
Curitiba and its visionary mayanitp://www.globalideasbank.org/BI/BI-
262.HTML




Transition management 13

EESD 2002http://www.odo.tudelft.nl/conference.htrBESD 2004:
http://congress.cimne.upc.es/eesd2004/

EU IPTS TECS (2001) "Socio-economic evaluatiopublic RTD policies”
Thematic Network (EPUBBSTRATA) Agenda First workshop, march 27-28,
Seville (http://www.jrc.es).

Factor 10 Club (1997), Statement to Government 8udiness Leaders,
Wuppertal Institute for Climate, Energy and Envirent, E-mail:
info@mail.wupperinst.org

Freeman Chr. and Perez C. (1988) Structural cokadjustment, business cycles
and investment behaviour, (in Technical Change Beohomic Theory, Pinter,
London and New York)

Graedel,T.E. and Allenby, B.R. (1995) Industriablegy, Prentice Hall,
Englewood Cliffs, New Jersey 07632, ISBN 0-13-125P3Ch IV, p183- 187.
Goldemberg J., Johansson T.B., Reddy A.K.N. andiaffis R.H. (1985) An
End-Use Oriented Global Energy Strategy, Annuali&®ewf Energy, 10: 613-88.
Griubler A. and Nakicenovic N. (1991) Long wavescfirelogy diffusion and
Substitution, Review XIV(2): Spring 1991, pp 31334IASA, RR-91-17,
October 1991, Novographic, Vienna, Austria.

Hinterberger F. (2001) Adaptive Integration of Resé and Policy for
Sustainable Development — Prospects for the EuroReaearch Area, Project
N° STPA — 2001-00007

Holdren, J.P. and Ehrlich, P.R. (1974) Human Pdpmriand the Global
Environment, American Scientist, Vol 62, no 3, [§2292.

Jansen J.L.A. (1993) 'Towards a sustainable fukmeoute with technology!' in:
‘The Environment: London, Towards a sustainableréutp 497-523, Kluwer
Academic Publishers, Dordrecht / Boston /1993. loond

Jansen J.L.A. (2000) “Quality of life, sustainabhted world wide: new challenges
for agricultural research” p 227- 237 in “Towards agenda for Agricultural
Research in Europe” A. Boekestein et al. , WageminBers, The Netherlands
ISBN 90-74134-80-7.

Jansen J.L.A., Grootveld G. van, Spiegel E. vamgkégt P.J. (2001) “On
Search for Ecojumps in Technology: From futureonsito Technology
Programs in: Thompson, J. et al. (2001) Transdiseipty: Joint Problem
Solving among Science, Technology and Society,taitiser Verlag Basel
Boston Berlin p173-180, ISBN 3-7643-6248-0

Jansen, J.L.A. (2002) The Challenge of Sustain@blelopment. Journal
Cleaner Production 11 (3), 231-245

Jansen. L (1985) Handling a debate on a sourcevefe tension, in A geography
of Public Relations Trends, Martinus Nijhoff Publiss, ( Kluwer Academic
Publishers Group) Dordrecht / Boston / Lancastbt8pl54.

Martens P. and Rotmans J (2002) Transitions imbalising world, Swets &
Zeitlinger Publishers, Lisse, Abingdon, Exton (PApkyo, ISBN 90-265 1921

4 (HB)

Meadows D. H. et al. (1972) Limits to Growth, Unise Books, New York, based
on J.W.Forrester (1971) World Dynamics, Cambribfige Wright Allen Press.
National Environmental Policy Plans |, 1989, | P1890, 1l 1993, Il 1997, IV
2001 under responsibility of the ministries of agtiure, nature conservation and
fishery, economic affairs, education and scieneorisimg, spatial planning and
environment, international co®peration (Plan Il)damnansportation and water
management.

NEPP 4 (2001) Summaries in English, German, FreBphnish downloadable,
www.minvrom.nl/international

Reeve N., Gandar P. (2000) “The New Zealand fghegiroject — An

overview”, in Boekestein A. et al., “Towards an ada for Agricultural




Transition management 14

Research in Europe”, Wageningen Pers, The Nettis]alSBN 90-74134-80-7
p101-110

Robert K.H., Schmidt-Bleek F., Aloisi de Lardedel Basile G.,

Jansen J.L., Kuehr R., Price Thomas P., SuzukHelwken P. and
Wackernagel M. (2002) Strategic sustainable devetoy - selection, design
and synergies of applied tools, Journal of Cle&@reduction, 10 (3) 197-214.
Schmidt-Bleek F. (1994), 'Wieviel Umwelt braucht densch?', Birkhauser
Verlag, Berlin, Basel, Boston, ISBN 3-7643-2959-9.

Smits R. and Leyten J. (1991) Technology Assessméfaakhond of
Speurhond, Kerckebosch bv, Zeist 357 pgs, ISBN AB&EL01-4. English
Summary p 339-341.

STD Manual consisting of 6 parts .Jansen L, BakkégBouwmeester H, Kievid T.,
Grootveld G van, Vergragt Ph., (1997) "STD Visid¥@-1998, Technology, key
to sustainable prosperity”, ten Hagen & Stam, Thgue, ISBN 90-71694-86-0,
80 pages (Dutch and English).

and Key Books to resp. Nutrition, Transportationaté¥, Chemistry and Shelter
(each in Dutch with a summary in English)

WBCSD Brochure, Geneva, Business Council For Susitdé Development,
World Trade Centre Building “%floor- Route de I Aéroport 10 Geneva,
Switzerland.

Weaver P., Jansen L., Grootveld G. van, SpiegelaB, Vergragt P. J., (2000)
Sustainable Technology Development, ISBN 1 87471 &) Greenleaf
Publishing, Sheffield UK., 256 pp

Weterings R.A.P.M. and Opschoor J.B., (1992) Tdexapacity as a challenge to
technological development, (advise on request ef phogram direction for
Environment and Technology, Ministry for Housingyskal Planning and
Environment), Advisory Council for Research on Matwand Environment,
Rijswijk, April 1992.

Whitelegg K. and Weber M. (2001) EU JRC ESTO Profport:

National Research Activities and Sustainable Dguelent, A survey and
assessment of national research initiatives in ey sustainable development



