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FOREWORD

Thisstudyisa key el ement o fvorkoh gree®Odgdiibas it sh&wd that local
institutions can foster private sector developmpatticularlythat of Small and Medium iBed Enterprises
(SMEs, in orderto help them seize the opportunitieered bythe green transitionThe study helpsis
better understanchow to achieve a transition to economic growth that is environmentally sustainable. It
establiskes the importanceof addressing thichallengeat all levels of government global, national,
regionaland local.

Indicatorsare aprimary catalyst fotransition,becausehey measurdoth progress andlelay,
while providing comparisons across countridisis importart to have local as well as national indicators,
since this is where many of the green adjustments take plavesver what needs to be measuisdot
necessarily the same tte nationallevel as at theocal level and indicators may need to &djusted
accordingly

The Copenhagen case is the first OECD leatl green indicators stydto be undertakent
identifies the drivers of progress f6ro p e n h algamatldfisms and it shows how theecan become
magnetthat attract investment to the countryThe Copenhagen Cledach Cluster (CCC) is a key
contributor tavardsthe green transition of Denmark. However, despite stgnogithwithin thecompanies
that are part of theluster, the cleatech industry is at the centre oftense global competitiorand
strategic choices will b&ital to its continued developmenthis report provides guidanceesigned to
assist with making these decisipigghlighting those areas where further effdysboth the private and
public sectas need tdbe concentrate.

This reportemphasiseghe significant rolethat local institutions have to play in implementing
national agendas for the transition to a green growth ecorammdythe push for chang®rogress
measurements therefoneedtotat account of botlho ealdé .odnttihreu wWmat i
The Copenhagen green dashbosiidwsthe usefulnesf measuring progress as an analytical

strategg tool for development. As th€ity of Copenhagemand the Capital Regiotlemonstratemnuchcan
beachieved through coperation between national and local stakeholders.

I

F Uemt (4D

Jan Hendeliowitz

Chair of the OECD LEED Directing Committee

Measuring the 8tential of Local Green Growth © OECZD12



4]

Measuring the 8tential of Local Green Growth © OECZD12



ACKNOWLEDGEMENTS|5

ACKNOWLEDGEMENTS

Dr Cristina MartineZer nandez directed the OMeasuring the
Local Transitonto alowCar bon Economyo6 proj ect andrexpartefromabor a
Denmark, the Netherlands, Luxembourg, Germany and Chile. This report presents results and policy
recommendations from the analysis of Greater Copenhagen. The report has been prepared
collaboration withDr Samantha Sharpe of Universitgchnology Sydney and Dr Maj Munch Andersen
of TechnicalUniversity of Denmark with chapter contributions from: Mr Rodin Genoff and Ms Alicia
Hanton of Rodin Genoff and Associates; Mr Kl&mvsingKristiansen,Mr Kim Bek and MrThomas
Baage Rasmusserf Copenhagen Capacjtylr Michael Johanseaf Copenhagen Cleaech Cluster.

Dr Sylvain Giguére, Head of the LEED DivisioMr Sergio Arzeni, Directgrand Ms Miriam
Koreen, DeputyDirector of the Centre for Entrepreneurship, SMEs and Local Developmentdprbvi
valuable comments and suggestions for the direction of the project, the analysis and the policy
conclusions. The country Delegates to the OECD LEED Committee provided valuable insights for this
project, particularly those participating in the projddr. Jan Hendeliowitz ofThe Danish National
Labour Market Authority, Ministry for Employment, Denmardr Robert Strauss of the European
Commission DG Employment, Social Affairs and Inclusiamd Ms Ann Van derCruyce of the
Ministry of Labour and Social Economy in Flanders, Belgium. The project team is grateful for the
support received from Copenhagen Capacity and the City of Copenhagen in Denmark, and the European
Commission DG of Employment, Social Affairs and Irsitun.

Reviewers gratefully acknowleddgeMr Jan Hendeliowitz offhe Danish National Labour Market
Authority, Ministry for Employment, DenmariMr Jacob Korreborg Andersesi City of Copenhagen;
Ms Marianna Lubinski of Copenhagen Clgach Cluster; Mr Roért Strauss of the European
Commission DG Employment, Social Affairs and Inclusion; Dr Paul Swaim of OECD Employment and
Social Affairs Directorate; and Dr Ziga Zarnic of the OECD Environment Directorate. Earlier versions
of this report benefited from conants, suggestions and editorial remarks from Ms Susan Pettifer
(Director, Workforce Development, City of Sydney) and Narelle Hooper (Editor, The Australian
Financial Review, BOSS Magazine), with final editing being undertaken by Ms Melissa Telford B.Litt,
Australia.Secretariat assistance was provided by LEED administration staff: Ms Elisa Campestrin of the
Trento Centre, Ms Emma Mooney and Mr Francois Iglesias.

The extended network of institutional representatives and experts in the project have provided
valuable insights and critical comments for thisdgt Mr Luc Willems and Mr Han#ooren of
Benelux Union; ProfessddansBruyninckx of Leuven University; Dr Ariane Koning of University of
Luxembourg; Mr Lutz Franke of Schonefelder Kreuz in Brandenbouegmény and Professor Dr
Bertil Haack of Wildau Technical University; Dr Alwine Wosnick of Chile Ministry of Environment;

Mr Martin Gasser of the ICT ILO; and Dr Antonio Raineiri of CEDEFOP.

Our gratitude to the firms of the Clean Technology Cluster and the stakeholders that participated in
the workshop of the project in October 2011 in Copenhagerganised with Copenhagen Capacity

Measuring the 8tential of Local Green Growth © OECZD12



6

Measuring the 8tential of Local Green Growth © OECZD12



TABLE OF CONTENTS|7

TABLE OF CONTENTS

EXECUTIVE SUMMARY ..ottt ettt ettt et eemta e e e e e e s s st et e e e s smmmta e e e e e e s ennnnbeneees 10
CHAPTER 1 TOWARDS A LOCAL TRANSITION TO A LOW CARBON ECONOMY.........cccveee... 19
The green transition and itS ChalleNGEs.............oueiiiii e 20
Encouraging Green growth and the need for indicators of transitian............ccccccvvcceeviniinninnnnn, 21
Denmar kbdbs green transi t..o.n..and..t. he..r.ol.e..0.R8
REPOI OVEIVIEWL. ....eeiiiiee ettt ettt e et ee et ettt e e e e e e s e bbb e e e e eems e et e e e e e e e s nnn b e e e e e emmmr e e s 31
CHAPTER 2 GREATER®WPENHAGENO® S PI®ARAHAWAGCARBON ECONDMY ............. 32
Greater Copenhagearliosecgnantyh.w.a.y....t..o....a...L.O0W...ocoeeee... 33
The global success of the Danish Wind INQUSLLY...........oooueiiiirieeee e ereere e e 35
Greening the WHOIE ECONOMY..........uiiiiiiiiiireei e e e e e e s s anenss e e e e aeeeas 38
Copenhagen: green through partiCipatory ProCESSES. ....coieiieiiiii i i i veer e rrnr e e e e 40
The green district Of NOFANAVIL..........uviiiiiiieee e e 43
Regional Industrial Symbiosis Centre of Kalundborg..........ooooiiiiiiiieeniiiiiceee e 43
Climate strategies at city and regional [&VEL...........coovviiiiiiieeeii e 45
RS0 0] = Y PPN 49
CHAPTER 3 COPENHAGEN CLEANTECH CLUSTER.........coiiiiiiiiee e 50
110 T 18X (o o 51
Development oftie Copenhagen Cled@ch CIUSEEL.............uiiiiiiiiii i eeee e 52
Copenhagen Cleaech Cluster: Growing, competitive and dynamiC..............cc.euvvvvieeeiineeeeeeennnnne 61
SUIMIMABIY .ottt r ettt ettt ettt e e e e e e e e e see s mnes s e e e e e e e e e e e e eeeeeeeeeeeemanssnbnnnnennrne 69
CHAPTER 4 GREEN JOBS PATHWAYS ... ..ottt eeeieees sttt e e e e e s s sme e ssssseeeeeeeeeeeennnnnee 70
1] 0T [ Tox 1o o P EEPPR 71
The Sixth Wave: Gre€n JADS.........uuuiiiiiiiiee e e e e eeeeees 71
Making the transition to green work of the future: greening jobs and skills.............cccccvveeeeeenn. 73
Danish green SKillS ACtIVITIES .......uuuuiuiiiiiiiiiiiieeee e e ceee e e e e e e e e e e eeees 78
Copenhagen Cleaech Cluster: Dynamics of gregnowth job creation..............ccccuvvvvievieeeeeeeeenn. 81
SUIMIMAIY .ot r ettt ettt ettt et e e e e e e e see s mnea s ee e e e e e e e e e e eeeeeeeeeeeemansssnrnnnrnnnne 84
CHAPTER 5 GREATER COPENHAGEN'SDASHBOARD FOR A TRAMNSITION TO A LOW-
CARBON ECONODMY . ...ttt eeeet e e e e e et e e eeeee e e et e e e e et e e eetan e s amaneeasanaeeestnnseeestnneaeen 85
Copenhagen and the Green Growth Indicator framewark.............ccccoovvccceiiiiiiiiiiiiie e, 87
Differences between national and local indicator framewarks.............ccccoovvicceee i 88
Method for identifying local INAICALOLS..........ccooiiiii e e e e e e e e e e e e e e e eeeeed 89
Dashboard for data VISUAIISAtION................oiiiiiii e e e e e eeead 96
CHAPTER 6 CONCLUSIONS AND POLCY RECOMMENDATIONS.........cccviiieiiieeeeevmeciee e, 99
REFERENGCES........oieieiiiiie et eeme sttt e e e e e e s e ee ettt e e e e e e e e s e s e n e s sss e e e e e e eeeeeaannssennnnssnsees 104
ANNEX A NOTE ON CONTRIBUTORS. ... oottt e et eemes e e et e e e eaa e e e aran s 109
ANNEX B SUMMARY NOTE COPENHAGEN WORKSHORP.........ccoiiiiiiieeeieeeeeee e 111

Measuring the 8tential of Local Green Growth © OECZD12

Copen



8| TABLE OF CONTENTS

ANNEX C.1 AGENDA ... . ettt eeeee ettt e e e e e e e s eeea s et e e eeeaeeeeasssssannnssssannneeeaeeeesannnns 116
ANNEX C.2 PARTICIPANT LIST ittt smmne st e e e e e e e e e smnns e 123
ANNEX D.1 A THREE-TRACK APPROACH TO THE ENERGY STRATEGY 205Q............cccuneee 125
ANNEX D.2 SUSTAINABILITY CHALL ENGES, COMPETENCIEBND OPPORTUNITIES....... 126
ANNEX D.3 GREEN JOB CRITERIA ...ccooiieii ittt e 127
TRANSITIONING TO AQW-CARBON ECONOMY.....cuuiiiiiiiieeiiiiiernnsiiiiieeeee e e sseeesssseseeees 128
Tables
Table2.1. Monocl e Livea.bl.e..Cit.y.0s..1.00eXu ... 36
Table 2.2.  Growth in turnover in the Capital RegiQn..............evvviiiiiiiecce e 40
Table 2.3. A continuum of publieprivate partnerships/ triple helix approach........................... 43
Table 3.1.  Opportunitiesti the clearteCh SECIOF................oooiiiiiiii e 69
Table 4.1.  Skills profile of green/greening occupations: illustrative examples (OECD counti@zs)
Table 5.1.  Indicator groups and thEMES.........uuiuiiiiiiiiime e e 87
Table 5.2.  Copenhagen's green growth indicators & the local transition..............ccccveeeeen.... 90
Table 5.3.  Data table for Copenhagen dashboard................ccooiieeeiiiiiiii e 93
Figures
Figure0.1. Gr eater Copenh.agend.s..Das.hboar.d. ... 16
Figure 0.2. CopenhagenLocal policy assessment for green growth..........ccccceeeeeiiiiccceneeeneen, 17
Figure 0.3. Copenhagen Skills ecosystem assessment for green growth...........ccccceeeveeeeeeenn. 18
Figure 1.1. OECD Framework for Green Growth INdiCatQrS............ccoovviuurimmmniiiiiiiieeee e 23
Figure 1.2. Transition pathways to a Ie@arbon eCONOMY.............coovviiiiiiiiieeeiccececee e 26
Figure 2.1.  Greater COpennagen MEOIOMN . ..........uuuiriiiieeeieeee e e e e et e e e e e e s smmme e e e e s e asienneeeeeeeeeas 33
Figure 2.2. Denmark's energy mix compared with OECD............coooiiiiiiiccen e 35
Figure 2.3. Estimated avoided external costs (in US $) of the shift from vehicle to bicycle in
(70 2= o] g =T =1 o RSO OOUOUOPUPRPPPR 37
Figure 2.4.  Growth rates of turnover in key industries compared to the Greater Copenhager3@rea
Figure 2.5.  Export growth on key sectors compared to the Greater Copenhagen.area.......... 39
Figure2.6. Gr eat er Copenhagendad.s..g.rl.een..gr.owt.h..ef2abl er s
Figure 3.1. Industrial, research and commercial activities in Copenh@&¢gantech Cluster......... 59
Figure 3.2.  Exports of Danish green growth outside the European Union,.201Q.................... 62
Figure 3.3. Growth in R&D investments within the green sector by location compared to R&D
INVESTMENTS IN @Il SECLOES ....uuieiiiiii e er e s e e e e e e e e e e e ead 63
Figure 3.4. R&D budget for cleanteCh actiVItIes...........cc.uvviiiiiiiiieere e 63
Figure 3.5. Growth in R&D employees within the green sector by location compared to R&D
employees IN All SECLOLS ... ...uuuiiiiiiiiiie e 64
Figure 3.6. Degree of cebperation with knowledge inStitutions..............cccccvvinimnniiiiiiiieennn 65
Figure3.7. CCC0Os f i Ve .. .oClUS .8l ..2.8 . iiiiieeeeenniiiineninend 65
Figure 3.8. CCC- Examples of member companies and affiliated organisations.................... 67
Figure 4.1. CCC- Examples of member companies and affiliated organisations.................... 12
Figure 4.2. Number of green growth companies in the Greater Copenhagen Area, 2010......82
Figure 5.1. Copenhagen dashboard............ ..o e 97

Measuring the 8tential of Local Green Growth © OECZD12



TABLE OF CONTENTS|9

Figure 5.2.  Local policy assessment for green growth.............ccoevvivieeeiie e 98
Figure 5.3.  Local skills ecosystem assessment for green growth..........cccceeeeeiiccceeeeeeeeeceeeneeee, 98
Boxes
Box 1.1. OECD's framework for thinking abogteen growth...............c.cooiiiiiieeeiiiii e 24
Box 1.2.Copenhagen and Denmark rankings related to green growthi2BQPL.................eeevvvvnvnnen 29
Box 2.1.Copenhagen ENErgy LtO..........ouuiiiiiiioiiiime e meee s e e mnes e 42
Box 2.2.National climate goals............cccuiiiiiiiiiieeee e 4D
Box 2.3.Copenhagen Climate Change Plan 2012...............oooiiiieeciiccs s ee e a7
Box 2.4.The Climate Strategy for the Capital Region of Denmark, 2012.............ccooiiiimnnininnnnn A8
Box 3.1.L0cal Green INItIAtiVES. .......coei i s e e e e e e e e e e e e eeeennne s e aaeeeeas 55
Box 3.2.The funding and governance architecture of the Copenhagent€dagluster.................. 57
Box 3.3.Snapshot of the Copenhagen CHath CIUSLEL.............c.oovviiiiiiiiieeeic e, 58
Box 3.4.Five Focus Areas of Copenhagen CH@aTh CIUSTEL...........covviiiiiiiiiiiienieeeee e 66
Box 4.1.Fostering green growththe ICT eXPEHENCE........iiiiiieeeiiee et eees e 73
Box 4.2.Labour markefind SKillS POIICIES..........euviviiiiiiiiiiieee e 78

Measuring the 8tential of Local Green Growth © OECZD12



10| EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The need to address the threats and impacts of climate change, combined with the aftermath of the
global financial crisis, has led to critical rething of our economic growth model and our consumption
and production practices. The laarbon economy, or more specifically, growing the economy in an
(environmentally) sustainable way, involves promoting growth and development while reducing
pollution andgreenhouse gas emissions, minimising waste and the inefficient use of natural resources,
maintaining biodiversity, and strengthening energy security.

Transition to a sustainable leevar bon economy requires further
impacts fom economic growth, and greening of consumption and production patterns, while reducing
poverty and improving health and job prospects. We are only at the early stages of understanding green
growth transitions at the international, national and local $evieidicators will be a key tool in
understanding this transition, as they are vitally important in measuring progress, providing comparisons
and understanding what is working well and what is lagging. Indicator development, particularly at the
local level is in the formative stages, and has an underlying tension between measuring past
performance and guiding future directions.

There are two main reasons why monitoring and understanding progress towards green(er) growth
needs to be tracked at all leveisitional; international; anldcal:

1. The impacts of climate change will be variable at a local level,

2. The enactment and impacts of policies to mitigate climate change, such as pricing carbon,
switching to less carbon intensive energy supply and producgiod, appropriating the
opportunities presented by a transition to a low carbon economy (including the creation of
both new employment and industries) will be distributed differently across regions and
localities. This will be especially evident in labourrikets.

Cities are playing an increasingly important role in the lives of the world's populations; they can
also play a significant role in reducing global carbon emissions. People living in cities have lower direct
per capita emissions but higher per cap@DP. Copenhagen exemplifies this, with its residents
producing half the per capita emissions compared to the OECD avefidye report explores
Copenhagendés journey towards a | ow carbon futur
other cites looking to make the same transition.

The Copenhagen example is not alone nor was it the first in Denmark. In fact, numerous Danish
municipalities have developed various types of climate or sustainability strategies and several green
crossmunicipal netvorks exist or have existed, including networks specifically designed to promote
green growt h. Copenhagends progress to date ha:
including: the specific institutional, cultural and resource capacities ofitfhetlee installation of the

1

OECD(201]) Factbook Economic, Environmental and Social Statistics
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district heating system; the drive for energy security through renewable energy (particularly the wind
industry); and the tradition of collaboration and conseisliisling within the political system.

These elements includenlg term and immediate actions by a range of public and private actors.
This environment has delivered Copenhagerd Denmarkd sleantech firmssignificant first mover
advantages in green industries and technologies, and acted as a magnet for attracting investment to the
city andcountry.

This reportalso presents for the first timea | oc al 6green growthoé ind
indicator franre wor k was developed from the OECD 6green
modified to highlight issues of transition that are most relevant for local areas. The Copenhagen report is
the first trialling of this approach, along with an indicatesualisation tooli or dashboard. The
dashboard allows easy assessment of the progress of a particular local area in a number of indicator
variables.

The dashboaréor Copenhagemshows the city haalready made considerable progress towards a
low carbonfuture. Also, equally important, the dashboard shows that Copenhagen has significant
resources available to measure this progress, with all variables in the local green growth indicator
framework reporting data. In some areas this measurement and aslsdaiatesources are emerging,
including areas such as environmental goods and services and green skills and knowledge. Comparative
data sources at the national and international level on these variables are also limited, which makes
progress difficult to cotextualise.

The difficulty in measuring the value and size of the environmental goods and services market is
not just restricted to local levelssimilar data gaps exist at the national level as well. The problem is in
part one of the definition (ieochw ar e green industries defined) ar
isolated from a wider impact of greening and an increasing focus on resource efficiency that is
happening across the entire economy? It is in these areas that we are really ati¢hefaefining and
measuring 6greend industrial activity. The gree
will need to balance the tensions of using a framework that all local areas can adopt, against continuing
to offer the opportunitydr the leading cities to measure their ongoing progress in a meaningful way.

As the dashboard shows, Copenhagen is progressing well in green transition. This, however, does
not mean that Copenhagenb6s transiti otheCleartech | ow
Cluster is well established within Copenhagen, further resources and investment will be needed to
ensure that social and economic benefits are maximised. Benefits include: innovative and globally
competitive firms; skilled employment in @mnmental goods and servicesnd assisting Denmark to
remain one of the global leaders in environmental and clean energy industries. THedtdadustry is
now the focus of serious global competition, with many other regions able to invest siglyifioare
than the resources available to Copenhagen. Strategic investment choices will be essential. The
following recommendations are proposed for: (1) fostering green innovation and the continuing
competitiveness of the cledech industry; and, (2) fancing innovation and facilitating knowledge
intensive green activities.

1. Invest in capacityfor greening jobs, skills and entrepreneurship

A transition to a lowcarbon economy will not be possible without accompanying labour market
measures for workforcekil upgrading. At the same time, and as labour markets are ageing and
shrinking, those that are not able to develop @&intury skills are aa higher risk of being left behind
and not able to benefit from the new opportunities that green growth dg¥féirst step in this process
is identifying metrics and collecting data that can inform future activities.
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While there are several pathways to adjust the workforce tecéwhon economic activities,
Copenhagen can take advantage of the existing -theincompanies to strengthen reseaiatn
operationwith universities and/or increes hei r i nvol vement with the cl u:

At the same time that formal universitysiness collaborations are established, other forms of
green skills development can bcilitated through informal knowledge intensive activities.
Universities, training institutions, trade unions and business organizations can introduce specific
instruments related to green entrepreneurship, encouraging new entrepreneurs to intdrectiedin
tech companies through dedicated networking events as a way to stimulate innovation and new business
alliances.

Local institutions can helgith this focus towards developing green skills by focusing on
environmental policies and proceduresorderto keep local demand for green development ahead of
theinternationalcurve. Green public procuremefir example can be a significant instrument for the
local Small and Medium Sized Enterprises (SMESs) providing products and services, influencing the
knowledge and skills of their employees to compete for public contracting.

2. Accelerate the transfer and diffusion of new knowledge and technology

Knowledge diffusion is as critical a process as knowledge development. In order for Copenhagen
to maximisethe impact of its clean technology, leadership diffusion around innovation needs to be as
important an outcome as development of technology.

Developng a technology and knowledge transfer and diffusibiategyin partnership with other
Danish agencieand knowledge institutions that build on Business to Business (B2B) connections and
investment opportunities arising from the Copenhagen @bsanClustewwill accelerate diffusion.

A further focus onstrengtheninghe capacityof local SMEsto participae in the cluster, for
example through their participation in projects with larger Danish and overseas multinational
companies and knowledge institutions! expand cluster membership, but also enhance the clean tech
capacity of the SMEs.rBjects that eable SMESs to access or procure IP or production licences and the
like (commercially or through partnership arrangements), can contribute to buBiditits green
credentials in the market plabat also increase the dynamism (and therefore longevity) afukter

3. Foster6di sruptived innovation

The Copenhagen cledech cluster could be described as a mature cluster, with specialised
institutions and knowledge service providers in place. Copenhageml@mmadvantage of the mature
development stage dhe regionin green technology and practice to develop more radical green
innovations. Copenhagen has unique opportunities to experiment with advanced green solutions within
smart modes of organising production and consumption and technical infrastrirctuliegable city

These novel solutions should be visibly demonstrated and highlighted in the city, contributing to
the development of further green Copenhagen symbols such as testablished bicycle use and the
more novel harbour swimming basir&uch initiatives may attract the interest of early stage investors
and venture capital to seed new green technologies of the future. Such new projects will reinforce
Copenhagenbds brand and international serticeshahd ng a:
a testbed for disruptive innovation as it displaces conventional production and distribution means
grounded in 20 Century economic and technology paradigms. Such an initiative will also strengthen
the interest of f commanesandthe propdskwlEchtiey areparcipaiidgs
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4. Enhance financing of innovation and attracting foreign direct investment

Denmark and its companies' R&D and investment opportunities require sound, forward looking
financial institutionsin orderto activate future investment opportunitiesn cl udi ng t he <cou
term ability to attractoreign direct investmer(FDI). Danish energy and cleaech companies receive
significant investment fr om Diestitutiens.k and t he Nor

To enhance the financing of innovatjdanish financial institutions can provide further technical
support to the CCC with wider participation in the cluster meetingbwgm@dsisting new and smaller
companies with their innovations.

To atract more FDllocal institutionsand particul arly Copeshbudgenos
further strengthen the networking infrastructure developed for the -@ehlrCluster by providing
specialisedknowledge intensive services that reach both maturevative firms and the stamps

entering the market. The knowledge intensive ac
milieud for f iocae® beswiha the pgrokimity of hew knowdedge generation.
5. Strengthencrosssector linkagesto connect global and local firms

Place and community space are imporfantconnecting and mobilising activities between core
cleantech companies and other industries and services such as engineering and smart integration
manufacturing companies, finance and marketingnd scientific companies. Generating and
reinforcing such connections will allow cletech firms to maximise the competitive advantages the
cluster offers.

Copenhagen City shoulthrough its membership of the C40 grafirities, and the CCC through
ICN, fully exploit the opportunities for international collaboration, and support smart city initiatives
that bring together Danish and partnering overseas companies in the strong growth and emerging
markets.

6. Develop a mttomi up, next generation governance architecture

Build on Copenhagen Cledne ¢ h  Cduecass and dewelop a governance structure that builds
investment opportunities for cleaech companies from the bottom up. This includes the formulation
of a respnsive and integrated platfortihhat maximises triple helix partnerships between governspent
businesesand universitiegn the delivery of state of the art and investment driven projects

Copenhagen Cleanech Cl ust er ds next dnelude a dymamio markatr ¢ h i t
driven framework and programmes to support companies within the cluster and those suppliers and
customerswith whom they interact commerciallywhich may not see themselves as green growth
companies, butvhich are nonetheless andispensible part of the broader eco/industrial ecology of the
cleantechcluster.

7. Developa people driveninvestment agenda

Copenhagen is a liveable city and is ranked as one of most sustainable cities in the world.
Co penhage n darchirdweehasrbeen effective in marshalling the resources and knowledge
of the entire communityand in the process formulating practical pathways to implement integrated
green growth projects.

The Capital Region of DenmariCopenhagen City and the CCHould work more closely
together with the business community to forecast future investment plans (inchatirgample
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infrastructure; building and construction; urban development; transport; and in key clusters such as
information and communicatiore¢hnology [CT) and life sciences) to spin off complementary
projects that can build a strong, vibrant and sustainable community. The social and economic benefits
to the community of maintaining investment in these activities needs to be brought toethEhfor

links with ensuringgrowth ofthe liveable aspects of Copenhagen need to be underlined so citizens
and investors have a common interest in success.

8. Facilitate knowledgeintensive green activities for the Cleartech Cluster

CCC is a key facildator of knowledge exchange in the clé¢aoh area. The design of specific
knowledge intensive green activities that can function as intellectual services for thewflrms
maximise the transfer and uptake of new ideas, technology or production prothssesvital points
of interaction and collaboration between companies underscore the strength of CCC. The exchange of
each piece of informatigrthrough an initiative such as cluster forum (includg, for example,
companies ranging from software, engieg and satellite navigatiorall working across different
disciplines to develop new cleanech sol uti ons) directly adds t
knowledge.

Boost the high innovative capacity of CCC and build on the already @vwevage degree of
knowledge co-operationand exchange between companias well as between companies and
knowledge institutionghrough specifically designed green interactive activities.

9. Stimulate education, research and exchange programmse

Copenhagen Capacity has developed the International €elarNetwork (ICN) in partnership
with the Coloradaleantechcluster in the United States with the aim of ultimately linking together
15 other cleattech clusters globally, especially in the enieggmarkets of Brazil, China and Russia.
This gives Danish companies global reach, in a manner that wionlthany smaller companigs
simply be impossible to achieve on their owim fact, he ICN also acts as a point of dissemination
for Danish greenkow-how to the rest of the world, while ensuring that CCC is kept abreast of global
cleantech trends, business and investment opportunities. The CCC should strengthen collaboration
arrangements through the ICN to expand its research and university exgnaggame.

In particular this would see greateo-operationbetween business universities and knowledge
institutions involved through the IGNwhich can support commercialisatiomnd research and
developmentR&D) activities of member clusters intarget marketsandthus reinfore theCCC's
commercial footprintn international cleattech projects.

10. Investing in indicators data collection at the local level while cordinating with
national agendas

This study haslemonstratethe complexities of measuring green growth at the local level. Even
if only a few indicators are collectethe benefits for the analysis of the local economy cannot be
overestimated. The process of discussing and thinkimgut what the indicators and ¢hgreen
dashboard mean for Copenhagetroducesa focused dialogue between different stakeholders and
actors from policy makers to business people, academics and researchers. It is through such
discussion that innovativethinking and solutions can lieweloped,as well as inspiration for new
projects and initiatives for green growth.

The final recommendation for Copenhagen and its local institutions is to continue working with
the local indicator framework, developing and refining lists of indicators dath collection
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methodologies. Data collection also needs to be accompanieddniranreporting, and Copenhagen
should also resource this reporting, through tools such as the dashboard, or similar.

The dashboard itself is an instrument for policy anategic dialogugand it should be regarded
as an evolving instrument that takes different forms as the policy dialogue in Greater Copenhagen
advances towards greening the economy.

Local institutions have a significant role to play in implementing natiag@gndas for the
transition to a green growth economy. Measuring progress needs to have the two sides of the
0 nat-i oopgpéso that efforts can leverage the investments made at both ends of the continuum.
It is this dialogue that will bring policgoherence and sustainable trajectories to the communities of
Greater Copenhagen.

The Copenhagerdo L o ¢ a | Gr e e Dashboasdn si t i ono

The dashboard (Figure 1) was developed from the starting point of the OECD national green
growth indicatorsThrough workshop with Copenhagen stakeholdetsere were three specific areas
of the green growth indicator framework that spoke especially well for the understanding of local
components of green transition:

1 Resource efficiency, but extended to include waste efficiamclythe level of recycling within
the local area

1 Knowledge intensity and green economy opportunities
9 Policy responses to support green growth

Developing on these areaand in partnership with other local araasGermany, Luxembourg,
Belgium, and Chilavithin thelndicators for local transition to a low carbaconomyproject a refined
set of indicators and data collection was developed. An iterative process between case study areas and
the OECD was then pursued to develop these areas into a modifiedel@dandicator framework.
Considerations used to shape this framewndkuded data availability, current and proposed policy
activity, crossborder implicationsand an assessment of the literature on green jobs and skills for data
collection methodsral options.

The modified local level indicator framework will be tested in each of the case studystebinen
overall aim of the project is to be able advisea wide sample ofocal stakeholders on what is
importan to measure at the local levahe esults will then inform future OECEvork on measuring
transition toalow carbon economy in local areas.

The results of the exercise for Copenhagen can be summarised as follows:

Environmental and resource productivit¢openhagen performs at least as veslithe OECD
average with respect to the following measures: per capita emissions, energy consumption, water
consumption, regional waste collection, per capita recycling, and treatment of contaminated land.

Economic opportunities:Copenhagen performs bettehan the OECD average on R&D

expenditure and employment, green patents, employment in environmental goods and services, and
turnover of environmental goods and services business.
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Policy responsesShow that Copenhagen can progress further. Local govetnoodinies and
munici pal strategies have a higher degree of
initiatives, support schemes for social assistance, including for the elderly population.

Green skills ecosystenC o p e n h a g e n 6 s ecogystene can e kfurthet developed by
reinforcing links of industry and research and universities, fostering green vocational education and
training, and ceperating further with the private sector and trade unions to boost green skills
development anddming.

The dashboard is supplemented by further stakeholder evaluations on the progress of policy, and
skills and training systems on equipping the local area forckmvon transitionThe local policy
assessmenfFigure 2) and skills ecosystenfFigure 3 were derived from a short questionnaire
submitted to local policy and training stakeholders. These stakeholders were asked to assess the
progress of various policy and skills development mechanisms in encouraging local tratsitbon
carbon economy.

The bars in the charts for each of the ireknepresent the average amesw on a fivegpoint scale.
These results are subjective, but together with the other elements of the indicator framework can offer a
richer picture of the current status of locahs#@ions. If these questionnaires are conducted at frequent
intervals, transitioprogresswill also be evident.

Figure0.1. Gr eater Copenhagendés Dashboard
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Figure 0.2. Copenhagen - Local policy assessment for green growth
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Figure 0.3. Copenhagen - Skills ecosystem assessment for green growth
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CHAPTER 1

TOWARDS A LOCAL TRAN SITION TO A LOW CARB ON ECONOMY

As the need to address the impacts of climate change becomes more urg
the subsequent green momentum continues to gather pace, individual governme
companies are transitioning to a lesarbon economy. This transition to a l@arbon
economic ad industrial future is taking place in a highly uncertain and competi
marketplace. With many countries and cities seeking to give their own dor
companies a head start as closer attention is paid to this low carbon trans
indicators are becming increasingly important as a mechanism to inform
development of programmes designed to generate green ecayomih.
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The greentransition and its challenges

Global warming and the emergence of the green ecor@wg suppliedadded pressuretco OECD
economies to dearbonise their economic activities. Thisgether with the global financial crisisave led
to critical rethinkingof our economic growth model and our consumption and production practices. The
recent OECD Environmental Outlook 2050 (OECD 2012) describes the fundamental demographic and
economic forces that will shape the globe in the four decades to 2050:

1 An additioral 2 billion people will need to be accommodated, with rising living standards across
all countries and a quadrupling of global GDP.

1 Increasing life expectancy will medhatfor some countries over one quarter of their population
will be aged over 65 yes, for other countries, particularly developing countries, young
populations and workforces will be a competitive advantage. By,20680majority (70%) of
people will be living in cities, placing greater emphasis on the need for solutions to air ppllutio
traffic congestion, and the management of water, waste and energy in urban environments.

Responding to climate change is a challenging paréddfor the majority of people the costs of
inaction on climate change appear to be a long way into the fyetréhe costs of action need to start
being paid for now. There is also a high degree of uncertainty around which actions in ttegriomgl!
prove most successful. With all of these ridikssinesseandgovernments at all levels find it difficult to
ad. These uncertaintiéacludetechnological choices and the irreversibility of these choices.

The role of public policy is essential in the green economy transétfopublic policy can provide the
incentives and increased certainty for others to actsirgss understands thiat the recent UN
Sustainability Conference in Rio de Janeiro, Brattile World Business Council for Sustainable
Development (WBCSD) put forward the following statement in their policy document to the Forum:

Since the 80s, theotion spread that less government intervention is better for business and
economic growth.Yet the resulting deregulated world, with its weak financial and multilateral
governance, has a mixed record of progrdssalso accumulates economic distress;ial

tensions and increased environmental risksdeals badly with the magnitude, depth and
urgency of our systemic challengek.et t i ng the Ainvisible hand
winners and losers in a vacuum of externalities, with a blind eye etagtbwing social
inequality and the overuse of discounted natural resources, quashes the business case for the
main beneficiaries to give up their power and initiate the charigesly breeds the pursuit of
businessasusual, and resistance to changesept in the case of a close and direct crisis.

In the current financial context, greener technologe$ sustainable, inclusive business
solutions are at a disadvantage when tested for short term retureis.business case will not
happen at scale argpbeed unless governments introduce measures to lower their barriers of
entry and raise the costs, or remove the licence to operate stranded assets and harmful
practices.

Markets are merely man mad€hanging Pacés about innovating better rules for mat¥,

and overcoming mindets and dilemmas about shared authority and leadeiGbyernments

and business must pull vigorously in unison to boost sustainable business solutions with smart
policy solutions. (WBCSD, 2012, Changing Pace: Public Policy @gtito scale and
accelerate towards Vision 2050, Executive Summary-pp)9
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All levels of government need to be involved in creating certainty and incentiveannot besolely
the role of international and national institutions to act, as the pacdiarf agll be too divergent. The
difficulty in reachingconsensus and actiontizat theyrely on the very cautionary approaches by policy
leaders at the national and international levels demonstrate@t the recent Rio+20 conference
agreements:

Countries reaffirm the commitments they have made to phase out harmful and inefficient fossil
fuel subsidies that encourage wasteful consumption and undermine sustainable development.
We inviteothers toconsiderrationalising inefficient fossil fuel subsidies ymoving market
distortions, including restructuring taxation and phasing out harmful subsidies, where they
exist, to reflect their environmental impacts, with such policies taking fully into account the
specific needs and conditions of developing cousitiéth the aim of minimising the possible
adverse impacts on their development and in a manner that protects the poor and the affected
communities.(Text of the final declaration issued by the world community at the conclusion

of the Rio+20 Sustainableedelopment Summit recently in Rio de Janeiro, Brazil, 2012)

This cautionary approach should mmrsuadeother jurisdictions to also hold back. Multiple policy
levers will be required to deal with all the complexity and highly specific varialdeessaryo create
change over so many jurisdictions and countries.

Some benefits available now

There are widespread benefitsan early transition to a low carbon economy that ianenediately
available, and through current activities. These benefits have eety speculativeuntil recently.
However we arenow starting toobtain substantivevidence bthe positive industrial dynamics that can be
achieved (Kammen, Kapadia and Frip@p04; Pearce and Stilwell 2008; IEA 2009). The analysis of 13
independent reports and studies carried out by Kammen, Kapadia and Fripp ¢200%W) economic and
employment impacts of the increased clean energy in Europe and the United States shomaddbisig
the use and production of renewable energy had a positive impact on employment. The UNEP (2008)
estimates that with an increasing move to renewable energy these industries will create 20.4 million jobs
net by 2020. Another study shows the vabieEnvironmental Goods and Services (EGS) has almost
doubled from $548 billion in 2004 to a forecast of over $800 billion by 2015 (Selwyn and Leverett, 2006).

These figures are starting to tutme perception o€limate change policy actidinom that ofadéj o b
killeré to a O-Fenbndez eteal201®). Significhhtinvestimerdsz despite tigoiog
financial crisis and economic downtygontinue to be made in encouraging green growth.

Encouraging Green growth and the need for indicators fotransition

Green growth means fostering economic growth and development while ensuring that natural assets
continue to provide the resources and environmental services on which cbeingllrelies. To do this it
mustact as a catalyst fanvestment ad innovation, which will underpin sustained growth and give rise to
new economic opportunities (OECD 2011a).

The OECD Green Growth Strateggelivered atthe 2011 OECD Ministerial Council Meeting
conceives green growth as way to pursueeconomic growth anddevelopment, while preventing
environmental degradation, biodiversity loss, and unsustainable natural resource use (OECD Green Growth
Strategy 2013.

www.oecd.org/greengrowth
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Achieving greener growth will involve capitalising on opportunities to develop new green industries,
jobs and technologies, as well as managing the transition for greening the more traditional sectors and the
associated employment and distributional effects. It will require adopting new technologies, developing
new products and supporting new patterns afaled from households, compangsigovernments.

However there is venjimited informationregardinghow progress can be made when standards and
measures are uncertain and based on traditional measures of economic activity. While effarts at
nationallevel are progressing, and many initiatives can be found at the local levelatearsignificant
numberof inconsistenciesanda lack ofagreementoncerningthe indicators needed to analysenongst
other questions: blv do local economies, firms, chters and regional ecosystems adjust to-davbon
activities? Howare local labour markets making the transition? Haw firms restructure their
organisation and production processes? How do skills, education and training systems adapt to the
developmenof new areas of growth?

The need for measurable indicators has been well established within the framework of the strategy
targeting four areas of analysis (see Figure 1 below):

1 Changes in productivity in the use of environmental assets and naturatessou
9 Natural asset base

1 Environmental dimensions of quality of life

1 Policy respases and economic opportunities.

This monitoring will be essential for policymakers at national levels to create and implement green
growth strategies. The progress towagisen growth will not be equally distributed within countries
thereforeit is also important that progrelbe monitored at théocal and regional leves.

The central teet of the green growth framework is the recognition of natural capital as a factor of
production andits role in enhancing welbeing (OECD 2011b). This provides a new dimension for
understanding growth and is a counterpoint to how economic activity has been measured and understood
throughout much of the modern era, with gross domestidupgto(GDP)being the central metric for
understanding economic performance. The weakness with the GDP approach is that it fails to account for
depletion of thestocks of natural assets in the current production and consumption regimes, and how these
naturd stocks are just as important and relevant to current and future growth as capital and labour stocks.

Natural capital stocks include natural resource stocks (both renewable arehawsmble), landand
ecosystems (as shown in Figure 1.1.). Alongsidegeition of the natural asset basithin the economic
model, the indicator framework also includes an understanding of policies and measuresgiaiidara
balance between the factors of economic activity. Public policy is needed to provide incamtivearket
structures which will allow tradeoffs between production, consumption and the natural asset base to be
made over longer periods of times well agzhe encouragement and incubation of innovations that provide
for a more efficient, less burdensome use of our natural capital in the future.

The green growth framework understands growth not only through the prism of economic activities of

production consmption and trade, bulso through the interelationships of these activities with our
natural asset base and the public policy measures and mechanisms available to our governments.
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Figure 1.1. OECD Framework for Green Growth Indicators
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Source: OECD Green Growth Strategy (2011a)
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Box 1.1. OECD's framework for thinking about green growth

Economic growth is conventionally thought of as the process through which workers, machinery and
equipment, materials and new ideas and technologies contribute to producing goods and services that
are increasingly valuable for individuals and society. A framework for thinking about green growth
builds on this with four additional elements:

9 Capturing the importance of changes in the comprehensive wealth of an economy. This means
attention to all types of capital: natural (e.g. ecosystems); human (e.g. education and skills); physical
(e.g. machinery and equipment); and the intangible assets, which are so crucial to human progress,
such as ideas and innovation. Captured within this are some important aspects of growth, including the
nature of trade-offs, which arise at the frontier of production possibilities. For example, substituting
environmental assets in production or consumption is not necessarily a smooth process; critical
thresholds can be crossed after which assets that are renewable cease to be so (e.g. fisheries or sail),
or assets that are non renewable are depleted to a point where substitution with other inputs or goods
and services becomes impossible (e.g. climate or biodiversity), potentially short-circuiting growth in
well-being. This introduces uncertainties regarding thresholds, irreversible outcomes and
discontinuities, all of which complicate policy design.

9 Incorporating the dual role played by natural capital in this process. Natural capital contributes to
production by providing crucial inputs, some of which are renewable but others of which are not. It also
influences individual and social welfare in various ways, via the effects the environment has on health,
through its amenity value and through provision of ecosystem services.

9 Acknowledging that investment in natural capital is an area in which public policy intervention is vital,
due to market incentives being either weak or non-existent. This is largely because the contribution of
natural capital to production is often not priced and the contribution of natural capital to individual
welfare is not appropriately valued. The lack of proper valuation and market incentives or signals can
affect behaviour and truncate the foresight of households and firms in ways that set the economy on
trajectories that are unsustainable (or conversely, which miss growth opportunities), or that are not
necessarily maximising well-being. This means that in many cases, better management of natural
capital (e.g. via proper valuation of pollution) will be consistent with higher GDP and a lower
environmental impact of economic activities. A clear example is when an inefficient energy mix
(involving excessive use of fossil fuels) is improved upon by eliminating harmful fossil fuel subsidies.

 Recognition that innovation is needed to attenuate trade-offs that arise between investing in
(depleting) natural capital and raising consumption or investing in other forms of capital. Indeed, once
resource productivity is raised and inefficiency eliminated, a Afronti ero i s rea
trade-offs become more pronounced. Through innovation, the frontier at which trade-offs start to bind
can be pushed outwards; essentially greening growth.

Source: OECD Towards Green Growth, 2011a

The OECD has identified seven main sources of green growth (OECD)201
9 Productivity enhancements through gesafficiencies of resource use;

1 Innovation in addressing environmental problems spurred by policies and frameworks
encouraging conditionf®r innovation;

T New markets from t he de goadsdnd Seoviceand the jebegrodth t e ¢ hr
opportunites these new markets will bring;

1 Confidence from investors with greater predictability and policy stapility
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9 Stability of macreeconomic conditions and reducing the price volatility around resource costs

1 Resolution of resource bottlenecks (including human capital resources) that asan new
investments more costly;

1 Resolving imbalances in natural systems that will reduce the risks of more profound and abrupt
changes to the natural éronment through clirate change.

The transformation of industries will have a large impact on regional and local ecosystems for
employment creation, development of skills and green entrepreneurship. However, although there are
significant upsides for some local areas andomeg)i for others the positive effects of the {oarbon
transition will be outweighed by negative job lossesolid empirical foundatioty whichto understand
how the low carbon transitionill unfold at the regional and local levis! still lacking Theii | ndi cat or s
l ocal transiti on tpmwjechis parboivan effort tb pravideenore empiricgal @vidence at
the local level.

The identification of indicators is therefore imperativerderto measur@conomicprogress towards
low-carbonactivities insucha way that policies, strategies and prograscan be periodically informed
by data that is solidand comparable yet relevant to the local area, industry clusters and regional
ecosystems under analysis.

Differential pace of transition

Th e 6transit i wcarbdn td a domcarban ebonognip is taking place in different
environments andt a varyingpace as the Rio+20 conference clearly slsoefforts led by researchers and
innovation, by the civic society (NGOs, Trade Unions, comtgugioups), the corporate world (large
firms and SMEs), and governments are happening at different levels andaestarily alonghe same
pathwa, althougtthe goal is the same.

Figure 1.2 exemplifies theultiple pathsand pace of transitioras wel as the different actors and
drivers involved. We have already seen earlier in this chapter the differential pace of government action at
the various levels of jurisdiction, and the challenges for businesses operatimgtinétiuncertainties and
risks oflow carbon transition. There arkowever two other actors in this transition: civil sociegnd
frontier research and innovation activity.
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Figure 1.2. Transition pathways to a low-carbon economy

Different

approaches, a
green transition
at different pace

Community driven action to combat climate change has a long histellyexemplified by the first
Rio conference on Sustainable Development, Rio+10, Rio+20 and all other sustainable development
conferencesvhere NGOs, tradeinions andcommunity groups have been activeif not within the
negotiation tablethenin the streets as the negotiations took place. Social symbolism is also happening at
the global levelthe Earth Hour on first of April 201®as markd bythe lightsbeingswitched off in cities
in 147 countriesacross the world. Thidemonstratiorof global solidarity began a mere five years ,ago
when the I ights were first switched off at Sydney
the city to follow suit.
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Across the other side of the worl&ermany has introduced one of the most significant energy

policies witnessed in living memorya programmet o0 s hut down al | of -ithker many 6
wake of the Japanese tsunangttbaused a catastrophe at the Fukushima nuclear plant. This decision will
result in Germany spending around 0200 billion

government had initially planned to shut down its reactors by 2032. Such is tientoon and demand
by the community for a green economy that this decision has been brought forward by ten years to 2022
(seeFinancial Times27 March 2012).

Such policy decisions have significant implications for investment and future research and
developmne nt . For i nstance, t wo of, E@bramaRWEares now ar ge s
withdrawing from plans to build nuclear reactors in the UK. Instidedfunds earmarked for these nuclear
plants will be invested in wind farmimicluding off the UK cast. This shift means these energy companies
will concentrate on renewable energy so that within the next five years E.ON and RWE will have
approximately 25% of all their energy investments in hydro and wind power (see OSW, Centre for Eastern
Studies 4 April 2012). This also means that these companies can now position themselves as leaders in
one of the worldodés fastest growing knowledge inte

Different pace butinterconnectegathways

As this green momentum continues to gather gadévidual governments and companies continue to
activate green mandates and green projects. From the planning and building of green cities in the Middle
East and China to countrisach adNew Zealand and Australia being the latest to sign up to the group of
naions with Emission Trading Schemes. This change is taking place in a highly charged and competitive
marketplacec o mpani es competing against other companies
Si emens, Denmar kb6s Vest asSt aQheisnba 6Ge angeauzethihodlimgncdt rti hce
for supremacy in the global economy.

Countries are also competing head to head as they attempt to give their own domestic companies a
head start in an emerging and lucrative marketplace of the future. Dhérgjobal financial crisis of
2008 the United States introduced a $US80 billion green stimulus package only to have China introduce a
$US217 billion green package of its own. The European Union in turn responded with its own green
stimulus package ofarund (023 bi | | imesrover ti®uash foup yeargy hravee mcted as an
accelerant for the creation of new products and services and have sfmdenpmple, the introduction of
electric vehicles and new fuel cell and battery technologies.

As theworld goes greerbusiness and the community are demanding to know how to measure this
progress towards becoming more sustainable. Indicators are becoming increasingly important. They form
part of the evidenebased framework at the centre of formulatsaund policy, which can then inform
practical programmes t o0 meet the communityds aspirations for

Local dynamics of green growth

There are two main reasons why monitoring and understanding progresddgreen growth needs
to betrackedat both the national/ international level and the local level

i. The impacts of climate change will be variable at a local jevel

ii. The impacts of responding to climate change, such as cprlmamg, switching to less carbon
intensive energy supply argroduction, and appropriating the opportunities presented by a
transition to a low carbon economy (including both the creation of new employment and
industries) will be distributed differently across regions. This will be especially evident in
labour markes.
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For example, the transition to a green economy will not necessarily mean job losses, but there are
some barriers that need to be overcome in order to ensure a successful transition. The need to align local
and national strategies towards green growthid strong partnerships, identify transferable skills, better
target upskilling programmes, support green entrepreneurship, and leverage the role of public authorities
in supporting green growth activities are some of the issues that need to be dd(ividsseda et al,

2012).

Therefore, whilst national and international responses are required for carbon emissions mitigation, it
is at the local and regional levels that strategies for dealing with the impacts of mitigation action will be
required. Of thesources of growth, four have local dynamics that are directly relevant to this project:

Productivity enhancements through efficient resource use
Innovation in addressing environmental problems

1
1
1 New markets and employment opportunities from green téopies, products and servicesd

1 Re_sqlut)ion of resource bottleneck®icluding human capital development (e.g. skills and
training).

Despite their limited capacities to respond to climate chaegmecially the mitigation component,
with the majority ofthe effective policy levers existing at the national level in most countries, local
authorities do have policy leveasailablein procurement and energy efficiency activities within their own
buildings and urban environments. Local government can ergmtine adoption of green skills through
promotion of sustainability and triple bottom line reporting, and sustainable practices in the building and
construction industry.

Denmar kds green transition and the role of Copen

Green growth ranks high on Deamm k 6 s p o ] witlctgrgeta gnd plahia placeto reduce the
use of fossil fuels and GHG production while also investing heavily in green technologies. Denmark as a
nation has few natural resources, but relies to a large extent on its human redourgess
competitiveness Denmark is a small welfare economy dominated by small and medium sized enterprises
with few multinational companies.

However the country is among the o r linthdvation leadersheing consistently ranked at the very
topoftheWo r | d RreawddgeE£conomy IndéWorld Bank, 2010); and in the top four countries in
t he Eur op elmovatidhnScooehoard E U, 2012) . The countryds hi
attributedin partto its strong focus on human resources and legyra widespread culture of dialogue,
participation and co-operation a flexible labour market, wetunctioning infrastructures and
administration and a high uptake of ICT (Lundvall, 1998). Box 1.1 shows the relevant rankings for
Copenhagen and Denmarilating to green growtht can be seen th@enmark is very competitive in
many of these rankings.

Denmark has strengths in design and research and development, and its export base asidedes
from agriculture elaborately transformed manufactured@duct s and services such
high tech consumer electrical products, life sciences companies such as LifeStraw, windmills, LEGO and
similar productsthat have achieved international recognition.

This had led Waldemar Schmidt and Claire Macarthy to observe in a Danish Ligidbdl by Design
(2006): that dA...Denmark has vast amsinnhesorldf t he
people .[they] discovered pretty early on that they had to develop their peoplercesdf they were to
prospero.
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Box 1.2. Copenhagen and Denmark rankings related to green growth 2011-2012

Denmark
q 3% n EU27naevation scoreboardd 2011
f Relative clean-tech ranking no.1 (WWF 2012).
Absolute clean-tech ranking no. 6 (WWF 2012)
f Thewor | dés best c otedthstartiums nGlear-tech graup & VEWF)
1 4"inEMAS registered companies (EU& environmental management system) 2010

9 Number 1 on OECD's list of happiest countries in the world (Better Life Index)

Copenhagen
European Green Capital Award 2014 (European Environment Commission)

The Green Building Award 2012 (the UN City in Copenhagen)

1

1

9 Sustainability Award 2012 (for the Hilton Copenhagen Airport)

1 2"inThe Copenhagenize Index (after Amsterdam) as the most bicycle friendly big city in the world.
1

Bike City Copenhagen, the first city to have been awarded the UCI Bike City label by the International

Cycling Union.
f 3rd in quality of Ilife rankings for the worl dbo
I  Copenhagen is in the top 25 of the most competitive cities in the world (EIU)

The easiest place to do business in Europe (The World Bank)

9 3rd in human capital in the World (EIU)

Source:http://www.visitcopenhagen.com/media/leisure-news/news/news/prestigious-titles-and-rankings-to-copenhagen and
http://copenhagenize.eu/index/, WWF 2012, EIO, 2011

Aswast he case with many c¢ ountDennaksoughtto enprove itske 197
energy security by reducing dependence on imported oil. Following massive civil resiBtancgrk was
one of the few countries to reject nuclear power as the alternative to fossil fuels and éastgazh
developed ambitious goals move towardsrenewable energy generation and enbdenergy efficiency.

Thi s eaadryb otléo wp o | dlthoygh thast titleeonly fecemtly dame to be u3eset
Denmark onto a green path earlier than most other countiiitbssubsequenpositive dfects for the local
industry. As a resulDenmark has become a world leader in windmill production and also contains several
world leading producers of energy efficiency technolog@gerflows to other green policy areas and
technologiesuch asvater,air cleaning, waste incineration and recycling technologige &laooccurred
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ensuringDenmarkis strongly competitive in these are@slO Country Profile Denmark 2010, 2011;
Andersen 2012).

Denmar kdés climate change pvestment ipprdjeotwitRirOtiedeothiers s et
areas A recent parliamentary agreement will see Denmark generating 50% of its electricity supply from
wind power by 2020 (Jamet 2012)he government has also set out an ambitious thaek strategy
which will encourage major investment in new technologies. The Climate Change Policy is discussed in
further detail in the following chapter.

Denmark has made significant progress in reducing emissions and setting ambitious targets for future
activities. There argisks associated with this strategy for a small couiitrgamely that emissions
reduction wil/| be much more costly for DenmarKk.
achieved at lower marginal cost outside of the country (OECD 2012).

On the ¢her hand, these regulations and targets can also stimulate new industries and the market for
new technologies. These benefits, if captured domestically, can outweigh the higher costs of abatement
activity. Monitoring to ensure these benefits are generatedd capt ured i s essenti a
early mover advantage in green technologies is threatened by rising competition from a number of other
countries, as the green growth agenda eastoh globally at a rapid pace (EIO Country Profile Denmark
2010,2011; Andersen 201Zleantech Group and WWkihowles, 2012; WWF 2012).

This includes competition from low cost economi@gh recent strong green growth policiesing
developed in countriesuch as China, India and South Korea. Globalisation is émieat even the Danish
green flagship, the wind turbine industry, which is experiencing falling retBansof the solutiorto this
problem is outsourcing, which in tumears that green jobs are leaving the countipwever,the country
is also trying to seize the new opportunities for green gr@wtilablein growing emerging markets
around the worlgwhere the demand for green technologies is booming. Overall, Denmark has a solid base
in cleantech and upholds a strong @yl commitment to continue its green growth paieing this as an
essential means of economic recovery and a basis for the competitiveness of Danish companies in the
future.

Copenhagen: A global leader in cleaiech

Cities are playing an increasingiypportant role in the lives of global populations; they can also play
a significant role in reducing global emissions. People living in cities have lower per capital emissions but
higher per capita GDP (Hoornweg et al 2011). Copenhagen exemplifiewithigts residents having half
the per capita emissiogempared tdhe rest of the country (OECD 2012).

Copenhagen ranks as one of the greenest and most liveable cities in thenwleldame way that
Denmark ranks among the top countries ina@sgreeninnovation indexes (EIO 2010, 201Cleantech
Group and WWHnowles 2012; WWF 2012A component of the ciinphés gre
creation of the Copenhagen Clgach Cluster (CCC)and the Capital Region of Denmark, comedsf
more than 60 companies, many of which are global leaders in their field.

Denmar kds green policy agenda i s a,angavernnents ve t
alone cannot undertake the transformation of an economy. Such change relies on collaboration and
partnerships between central and local government, busiaesls the community which reflects
democratic and participatory processes at work, together with the driver of invesirightunderscors
green job creation.
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Report overview

This report is divded into six chapters. The first chapters after this introducGbagters 24) discuss
the local experience of transitiorg to a low carbon economy. Chapter Two examines the governance
structures of the City of Copenhagen and the Capital Region of &knamd their role in encouraging
public and private sector action towards low carbon transition. Chapter Three focuses on transformations in
industrys peci fi cal |y @Geclp@usthrand thennipertant dole ibphays in fosteritige FDI,
innovation and clusterbuildingt h at underscore Copenhagends place
The chapter outlinewhy clusters are so importatd the developnent ofthe knowledge intensive green
industries of the future.

Chapter Four discusses taly market impacts and dynamics of transitiorcluding strategies to
reach Small and Medium Sized Enterprises (SMEs) and to develop a green skills and training ecosystem.

The second aim of this study is to test the suitability and adaptability of tDQ@feen growth
framework in understanding this transition, d@ncprovide a mechanisnthat will enable monitoring and
reporting on progress to a low carbon future. Chapter Five discusses the green growth dashboard for
Greater Copenhagen. Conclusions ascbmmendations for future policy and monitoring activities are
presented in the final chapter.
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CHAPTER 2

GREATER COPENHATGEWY T ALOW CAR BON ECONOMY

This chapter expl mathvagto Llowcarinoh ecgnenmy ard isamy
the cityds dynamic green growth proj
acted as inspiration for other cities around the world. Copenhagen was not the firg
to adopt a green agenda but itsswms and institutionssuch as participative
governance architecturefave enabled theity to make rapid progress in key poli
areas. A number of these policies and programs are now at a mature stage of ev
and can offer guidance and examplestioer city regions investigating their low carbd
pathway.
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Greater Copenhage ncarkonganbnyway t o a | ow

The challenges climate change has brought are glolatheir effects are feih differentwaysat the
local level.d_o ¢ ahéré is takerto mean areas that are smaller than regiansl which usually imply
commuting areas to workn aresencompassinwhere peopldothwork and live (Martine#ernandez et
al, 2012). Local areas are the object of local development agencies and localonstiéug. councils
(Blakely and Leigh 2010)Much environmental policy is formulated or implemented at the local level and
becoms embedded in long lasting, highly costly technical infrastructures (within energy, waste, water and
transport). The local diiies are the key to the management and innovation of these infrastruatures
interaction with a range of stakeholders. The urban structures ofigipast significantlyon consumption
patterns and sustainable lifestyles.

The city of Copenhagenishem t o 30 percent of Denmar kdés pop
Denmark (including outlying areas) accounts for
product (GDP) Copenhagen is also the current centre of eleah activities in Denmarkwith a strong
partnership between the <cityds administration a
Copenhagen region.

Figure 2.1. Greater Copenhagen region
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Source: Statistics Denmark, figures for 2010

The City of Copenhagen has formulated an ambiti
capital by 2025. It has also developed a targeted green growth stitzéeggels to capture the economic
gains from tis policy by setting up initiatives to encourage new-igcmvations and investments.

Copenhagen plarie achiewe carbon neutrality byamongst other processes, ensuring

9 A carbon neutral district heating system

9 Electricity production based on wind abilmass

1 Separating plastic from waste to increase recygling

4 Statistics Denmark, figurder 2010
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1 20% more passengers in public transport and new fuels in vehicles

1 Increasing active transpdrtbicycling and walking

1 Improved energy efficiency in buildings

1 Ongoingsupport for behavioural and social change prognesrin households and businesses.

Energy security through diversification dhe energy mix and focus on renewable sources

These goals are important complementary local goals to the national policiesgdsin Chapter 1)
in that they arekey enablers of sustainable living in ways that national policies cdmopeat to be The
process towards these goal s Hhisbkas beankntergeneratiomal., and i

I n anal ysi n dow Catbpnaransitol, eomé groponents identify its beginambeingn
the postwar erawhen di stri ct heating was gradually roll e
system of district heating has been a major factor in decoupling economic dromtltarbon dioxide
(CO,) emission in Denmark. The first parts of the system were built in the 1920s but have been added to
since then; now 1500km of doubbéped network covers 98% difie demand for heating in municipal
Copenhagen (Copenhagen Energy P@D9).

The oil crisis in the 1970s provided a major impetus for green policy action at both national and local
levels. The oil crisis of 1973 hit Denmark heayis Denmark was among the OECD countries which
were most dependent on imported foit their energy supply. More than 90% of all energy supply was
imported oil. As a consequend@enmark developed a new energy policy to ensure its security of supply.
The new strategy was based on diversified and increased use of renewable energy rather #ran nucle
power, as well as energy savings.

A broad array of policy initiatives in Denmark were launched througkhe 1970s and 1980s,
including a focus on combined electricity and heat production, cipati heat planningand the
establishment of a wide na#ll gas grid. Furthemore, support for renewable energy, research and
development of new environmentally friendly energy tetbgies as well as ambitious use of green taxes
anda focus on improving the efficiency of the building mass through buildigglations.

In combination with oil and gas production from the North Sea these policies meant that Denmark
went from being a huge importer of oil in 1973 to being more tharsg#itient in energy from 1997
onwards.In particular, since 1990 the energyomposition changed significantlyith an increase in the
consumption of natural gas and renewable energy and a dechéefbein coal consumption. The current
composition of Denmarkdéds energy mix in cbdmparison

The consumption of renewable energy has increased over a number of years and now accounts for 19
percent of total g r os s gogemnenengpyansdoo thescountiy beusmgi100%D e n ma r
renewable energy by 205€hus allowing for continuedenergy selfsufficiency to coincide with the
depletion of the remaining Danish fossil fuel reserves (Source: Danish Energy Agency 2011).
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Figure 2.2. Denmark's energy mix compared with OECD
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Note: Wind & Other refers to other renewable (such as solar) where they exist in the energy supply.
Source: IEA (2011) Energy Balances of OECD countries. OECD figures as a share of total primary energy supply.

The globalsuccess of the Danish wind industry

The Danish windmill success story is the most wetbwn example of green growth resulting from
these policy efforts. This case has gained much attention and has been much researciset peissible
that a small couny could become world leaders in a radically new green technology? The stamgnis
more interestingbecause the Danish R&Dtovwind turbines was much less developed tltfaat of
competing countries. The initial R&D expenditure in Denmark have beeuolagdat approximately 47
M EUR until 1990 whereas R&D expenditure in Germany during the same time period wad E2IR.

In the Lhited States,early R&D expenditure has been calculatednore tha 20 times as high as the
Danish R&D expenditure (Neij @Andersen 2012).

The explanation offered by innovation researchers is, in short, that the Danish policy approach was
more systemic than the competitdrs a p p Paticgg support for windmills grew in the 1970s, but the
government supported not only thevdlpment of the turbine itselbut also the process of market
formation. Already in 1979, the Danish R&D prograes were combined with investment and production
subsidies (for exampléeedin-tariffs).

Becausehe subsidies were opé¢o all market actos, smaller actors, such as farmers and small and
medium sized enterprisesso benefited from the subsidies. The involvement of these actors in the
innovation process turned out to be essential. The development of a home market in Denmark was
supported bywind resource mapping, grid connection regulation, guidelines and regulation on municipal
planning (permits), and information activities.
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In 1978 the Test Station for Wind Turbines was established at the Risg National Laboratory (40 kms
east of Copenha), and from 1979 the Energy Agency authorised Risg to issua@ypevals for wind
turbines. In this way, a fruitful triple-helix interaction was established between industry, policy and
research. The Risg National Laboratory provided manufacturerseadintial technical and scientific
support. Around the Risg centeeculture of networking ancb-operationrather than competition evolved
between the entrepreneurs, owners (users) and researchers, in contrast to the competitive protective
environmentm other countries. The Test centre came to function as a ¢eninéeraction and knowledge
transfer (Neij and Andersen 2012; Karnge and Garud 2012).

The world famous windmill test centre of Risg forms part of what is now known as the Copenhagen
Cleantech Park (which is situated 40 km out of Copenhagen) and is a part of the CopenhagéecBlean
Cluster. However, today the main Danish industrial windmill hub is not around Copenhagen but rather in
Mid Jutland. There, Aarhus, the next biggest Danish toalis itself the world capital of windmills.

Today, the Danish windmill industry is threatersesnewhaby costeffective competition from India
and China. The process of licensing the production of fordéyeloped wind turbines resulted in the
introduction of somewhat okl and smaktr wind turbines due to the requiredtilisation of domestially
manufactued units. On the othehand the development of domesity manufacturd units has allowed
the use of local labour assets and the production md wirbines at a low cost. The domestic production
also provided cost reductions related to logistics and transaction Taken all h all, the massive and
aggressive policy structure of India and China hatually allowed for an impressive increase in
domestically produced wind turbines over the last ten years (Neij and Andersen 2012).

Focus on human resources and liveability

D e n mamajoidsevelopment of its human resources has put people at the centre of the transition to
a low carbon economy. Derank has a strong traditiasf urban planningwith an emphasis on developing
liveable cities. This is a contributing reasfam why Copenhagen consistently ranks as one of the most
liveable cities in the Monocle magazine index. Since 2007, Copenhagen has been ranked within the top
threemost liveable citiesyi t h t he | atest figures rankingoCbpenh
2011. Monocle basis its index on metrics sucthaselisted in Table 2.1.

Table2.1. Monocl e Liveable Cityds I ndex
1 Population 5. Medical care 9. Culture
2. International flights 6. Tolerance 10. Architecture
3 Crime 7. Public Transport 11. Environment
4. State education 8. Media 12. Access to nature

Source: Monocle (2011)

A key part of being a liveable city, certainly in the case of Copenhagen, is the role of bicycling.
Copenhagen has become one of the most bike and pedestrian friendly capital cities in the world. Since
1962, Danish architect Jan Gehl, a globally renownbdruplanner, has documenteddities for People
(2010) that Copenhagenés city area being devoted
resulting in a Aremarkable new urban pattandn; (wtl
as Florida has aptly observed in his bddie Great ResdR010), regions that are more productive and
efficient are those in which people spend time thinking rather than stuck in traffic.

The City of Copenhagen has, as do many other Danish towaosg dradition for cycling policies,
investing in dedicated cycle lanes and bridges. Copenhagen City has 346 km of dedicated cycling tracks
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and 48,000 bicycle parking spaces throughout the city. 35% of Copenhagen residents cycle to work or
educatiorregulaly (City of Copenhagen 2010Around 55 % of all school children in Copenhagen cycle

to school on a regular basiSurrently, more than 1.2 million km are covered by cyclists in Copenhagen
every day (Copenhagen Bicycle Account 2011). Copenhagen has m/elonew dedicated bicycling
strategy, aiming by 2015 to have 50% of its citizens commuting by bicycle on a daily basis, as a

contribution to the cityds climate strategy. Thi
(approximately 55,00 people) would have to start cycling. The most innovative policy initiative to
facilitate this goal is to build écycle super hig

traffic lights. An 11 milelong cycle superhighway between Copagén and Albertslund, a western
suburb, is the first of 26 routes scheduled to be built, which are designed to encourage more people to
commute to and from Copenhagen by bicycle. For the superhighway project, Copenhagen and 21 local
governments teamed up ensure that there were contiguous, standardised bike routes into the capital,
across distances of up to 14 miles.

Another measure is thatoplight signals have been adjusted so @heten wavesat primarytraffic
routes now f avourhanndmet the gac speedhs maiy a2 O3%k ayclists think
Copenhageris eithera very good, good or satisfactogity in which to cycle (Copenhagen Bicycle
Account 2011) The cyclefriendly fame of Copenhagen has led to other city cycling initiatidepters
such as New York naming their biking | anes O0Copen

The cycling strategy also has significatonomic gaingor the city. Figure 2.3 shows the estimated
avoided costs (in $US) in shifting fromehicles to bicycles within the city, with the largest value to the
city coming from reduced impacts of congestion.

Figure 2.3. Estimated avoided external costs (in US $) of the shift from vehicle to bicycle in Copenhagen
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Source: Wiking M., (2011)

There are several world leading Danish architects and consultants meghicly growingbusinesss
within the areas ofirban bicycle planningnd commurdation.Most of thesaresituated in Copenhaggen
such as Gehl Architects, Gottlieb Paludan, and Public Architects; the consultants COWI, and Atkins; and
communications companies Aros Kommunikation, and Kofoed & Co. These entrepreneurs have joined
forces wth bicycle NGOs angd i x | oc al aut h@yctimeg Embas,sigichef t be
aims to promote cyclingand communicate cycling solutions and Danish kinow internationally. The
embassy is hosted at the Danish Bicycle Association, locateédpenhagen.

(seehttp://www.cyclingembassy.dk/)
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Thereis no bicycle production left in Denmark itself, except for a small production of cargo bikes and
some bicycle parts. However, theage 267 bicycle shopsnd 22 wholesale bicycle dealensho design
and sell bicycles. These firngeneate 650 jobs and a totaktimated annual turnover of DKK 1.3billion
(Copenhagen Bike Account 2011), and the market is growing

Still more Danish companies offer facilities for bike commuting (such as bike parking, showers and
changing rooms, companyaid bikes either for commuting or to be used on the business compound,
company paid bike servigy at bike storesandfree participation in leisure biking races.gtas a means to
attract and nurse good employees. Participating in leisure bike raamsngdezome very populaamong
both men andvomen, often with company teams making aiparge part of the participants. This is
expandingacrosdgnto triathlors, which ardoecoming one of the fastest rising sports in Denmark.

The last five years has seemarked change the bike marketas Copenhageners shift from buying
standard bicycleto increasingly buying moréportyd bikes or fully fledged racing bikes. It has become
trendy to commute on a sporty bike rather than a car, integrating exercispottaand sociaing, as
colleagues team u@nd cycle togetherThe more expensivebicycles make bike commuting faster and
altogethemore fun as well asoffering new possibilities for long distance bike commutihtdeed, the
distances ridden are inceag.

Thus,despite the economic recessitle market for expensive bikes continuesise Additionally,
many families with childrempurchasecargo bikes as a cheap alternative to cars for local transjibit
Copenhagen, so this market is risaga result ofthe recessiohCargo bikes are also increasingly used by
gardeners, coffee shop owners and other small businesses.

The Copenhagen Bicycle Accouist a detailedassessment of cycling development in Copenhagen.
For the City of Copenhagethe Bicycle Accounts a vital planning tooWith which to improve bicycle
policy making.The Bicycle Accounhas beemublished biannuallysince 1995, and while it is mainly
targeted at Copenhageners, it is starting to attract interest from abroad, thraiityshe importance of
indicators within policy making

Greening the whole economy

The economic benefits of a green growth economy are also evident in the industrial growth figures for
Copenhagen. Figures 2.4 and 2.5 show fmgwen turnoveyrand expor have grown dramatically over the
past five years in the Greater Copenhagen regi@ngoint where themow outperform other key sectors
of the economy includingvelfaretechnology(35%) manufacturing(8%); and ICT. In fact, green growth
has increase85 percent during this peripgthile green technology expsrgrew by 77 percent.

According to Mark Johnsen, Byman Cykler, and Byman Sport, Copenhagen.

The Account is based on telephone interviews with 1,025 randomly selected Copenhagen residents as well
as data from the DTU Transpg Survey of Transport Behaviour. The Account deals with city cycling
conditions, new initiativesandthe way in which the Copenhagen#remselves perceive cycling facilities.
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Figure 2.4. Growth rates of turnover in key industries compared to the Greater Copenhagen Area
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Source: DAMVAD (2011), Green growth in Copenhagen. Green growth is defined using the Berkeley Roundtable on the
International Economy and the OECD definition of environmental goods and services, which includes products, services and
technologies for environmental protection and resource management.

Figure 2.5. Export growth on key sectors compared to the Greater Copenhagen area
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Source: DAMVAD (2011), Green Growth in Copenhagen. Green growth is defined using the Berkeley Roundtable on the
International Economy and the OECD definition of environmental goods and services, which includes products, services and
technologies for environmental protection and resource management.

As illustrated in Table 2,3yreen technologies generate revenue for Copenhbgealsoprovide the
city with a strategiggreen advanta@én one of the fastest growing industries in the world.
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Table2.2. Growth in turnover in the Capital Region

Turnover 2004 2005 2006 2007 2008 2009
Green 100 127 119 128 162 155
Technology
Welfare 100 112 129 145 139 135
Technology
Manufacturing 100 108 115 111 115 108
ICT 100 105 108 129 135 130

1. 2004 is reference year.

Source: Wiking M., (2011), Copenhagen i Beyond Green, The socioeconomic benefits of being a green city.

Copenhagen greenthrough participatory processes

Copenhagen has a strong emphasis on collaborative and integrative governance pnyohssgs
community, business, government and universities. This triple helix approach has evolvedmyveeans
of co-operation and requires a commitment to collaboration processes arskitt@r solutions.

Figure 2.4 outlines some of the governance el el
low carbon economy. In realityhis is not a simple hubndspoke configuratioras each of these enablers
contributes to the whole. And each leaspoweredhe city todevelopthe competitive advantages required
to attract foreign direct investment (FD&nd anchored new export markets.

Copenhagends gover na s pagtnershipewhicht isat thel heart of Greatea ni s e
Copenhagen municipato-operation. This enables them to partner closely together across all areas
affecing the city: from welére and housingo energy, waste management, economic development and
attracting FDI. The latter is uniqdeom most cities in the world and is symbolic of an integratetlire-
orientated governance structure.

Greater Copenhagen also interfaces witle #legional authorities (Denmark has five regions
administered by the national government, with one of those being the Copenhageri régi@apital
region of Denmark)such ashe Vaeksthug 6 Gr o wt hwhichproddesbextension services to local
bushess. They also have strong project and planning based partnerships with universities, business and
national government departments.

Copenhagen hosts the two largest utilities in DenmBX®NG Energy and Copenhagen Energi.
While DONG Energy is the leaalj actor within energy supply and energy efficiency initiatives,
Copenhagen Energy plays a central integrative role in innovatiogsource efficiency in energy, waste
and water.

Copenhagen Energy supports the Copenhagen climate goal of becomingre@@P capital by
2025 hy focusing on develogent and testingof future greener supply solutiortrough an active
partnership withot only the municipality but also with businesses and developers. On the energy side
they workto establish smart energystems. Aloundation of thids the district heating (Copenhagen has
98% supposrd district heating)which is producedby combined heat and power plants based on biomass
and waste. Tis CHPDH (combined heat and power district heatirggan important poer source and a
core Danish competence and exgodduct This system is how being complemented by the introduction
of anovel district coolinggsystemin Copenhagen.
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On the water sidevhich is gaining much attention lately dueitoreasingoroblems with cloudbursts
and flooding in the regignmost likely caused by climate changeork is underwayto develop an
integrated strategy on secondary water @itthting local solutions for utilising rainwater. Copenhagen
Energy has for example been a pioneer in facilitatindiousehold emerging rainwater recycling
technologiesa source that istill prohibited by many Danish municipalities. Maintainihgnking water of
a high quality basedsolely on groundwatesageis a also core priority, andthe high quality of the
groundwater in the regias illustrated by the fact th#tis wateris only Gimplecleaned

InrecentyearsCopenhagen Ener gy h a stoensutdlaabtheiwatér gudlityond e | ay
Copenhagen harbour is clean enofigr swimming A number of swim basins have been established in
Copenhagen harbouwhich have become very popular. Thdsasinscontribute greatly to thambience
that creates hveable city in the summer timand have become an important symbol ofdleaniness of
Copenhagenof which Copenhageners take great prifleis was very evident in the summer of 2012,
when the harbour basins had to be closed because flocaliisgdsewage wateto overflow and pollue
the harbour watewyith Copenhageneremonstrating thesmwaragiessand concern about their water.

Copenhagen Energy has also participatedeandingdelegationsto countries such aBrazil and
Ching and hosting visits from foreign guests. They havalso contributed to the Copenhagen
Municipd i t y6s pamphl et,whichis ds&irtdef@mforasign pantrtei§ Bonesainple:

In the green district of Nordhavn, Copenhagen Energy is working to introduce smart energy
supplies, combining a range of power solutions, i.e. how fluctuatingmpgeneration from wind
turbines can be integrated with district heating, cogeneration, heat pumps, geothermal heating,
andcooling, etc. They do this in partnership with the City of Copenhagen, CPH City & Port,
DONG Energyand the Climate, Housing andepartment of Energy. They have also identified a
number of projects they work together to realise, such as heat storage, district cooling, low
temperature heating, eténformationsourcedrom Jorgen Edstronstrategy & Development,
Copenhagen Ener@012).

Hence the utilities can function both as catdkydor new, and preservers of glécainnovations
However,with the growing policy emphasis on local green growth, they are increasingly taking on an
enabling role. Realising their importange this ole, an agreement from 2006 committed the Danish
electricity, natural gas and oil networks and distributing companies to achieve specific energy saving
targets, including carrying out energy efficiency campaigvith the purpose of influencing consumer
behaviour. The utilities are today core actors in energy efficiency activities and inngvadonmg
responsible for more than 50% of the annual energy safirayjgsh Energy Agency 2011).

8 Information provided by J6rgen Edstrom, Strategy & Development, Copemiiagpegy
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Box 2.1. Copenhagen Energy Ltd.

Copenhagen Energy Ltd is one of Denmark's leading utilities, employing 700 people and with a turnover in
2011 of approximately 4 billion DKK. Copenhagen Energy was created 150 years ago. The various energy
suppliers in Copenhagen have gradually been fused together, thus creating the largest Danish multi-utility, with
five supply species under the same roof. The utility ensures that the capital's citizens have town gas, heat and
water - and get rid of their waste. In addition, it makes sure that 17 other municipalities in the metropolitan region
have clean drinking water. Since 2005, Copenhagen Energy was broadened into a number of independent
companies owned by the City of Copenhagen. Electricity was separated out into the company DONG Energy,
also located in Copenhagen, and the largest utility in Denmark as well as the leading actor within energy supply
and energy efficiency initiatives. This extraction was done with the aim of professionalising and streamlining the
operations.

Source : http://www.ke.dk/portal/page/portal/Om_KE/Forsidethe

Copenhagendés triple helix approach (government,
marshal people, organisations and resources. For instance, in Table 2.3 a continuum of paiigerships
outlined While many traditional triple helix governance architectures usually undertake partnership
activities related taco-ordinating) and themore successful onesn d e r tcedperatirgg thee Greater
Copenhagen governance architecture can be defineddigborating Modifying an individual
organi sationds act i vand thusashieve jpint@oald & a quanmum ¢eia@nd in b or at
Greater Copenhagends case, one that has been tral
is autlined in Table 2.3.
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Table 2.3. A continuum of public-private partnerships/ triple helix approach

Type

Function

Networking

Co-ordinating
Co-operating
Collaborating

Exchanging information

Modifying activities for a common purpose

Modifying activities and sharing resources for a common purpose
Making compromises and committing jointly to achieving a goal

Source: Rodin Genoff & Associates (2009)

Copenhagen seeks, dss ever al ot her Danish cities such
approach to urban planning as a new way of meeting the sustainability challesgjdag to mobilise
consumers, institutions and companiesnnovative partnerships by advanced used of [THis smart
thinking seeks to optimise the interaction and integration of existing technical infrastructures and digital
solutions. Smart communicatiaia ICT is seeras a link between green technologiasblic institutions,
private companies and the drive of the consumers towards more sustainable consumptioh patterns

The green district of Nordhavn

More radical green urban planning solutions are presémlyg soughtand developed in the city
district of Nordhavn. Nordhavn will be transformed from a podtstrial wasteland to an attractive and
sustainable carbon neutral city distridthe developmenwill also create affordable homes for 2,500

people and jobs for 7,000orkers A number of partners (the City of Copenhagen, Copenhagen City &

CARI

Port, Copenhagen Energy, DONG Energy and the Climate, Housing and Department of Energy and
architects) are working to introduce smart energy supftiascombire a range of power salions, for
example, determining hofluctuating power generation from wind turbines canrtbegrated with district
heating, cogeneration, heat pumps, geothermal heating, solar emadglstrict cooling with heat stores
in a single energy system. Atetlsame timeit is intended thaall new buildingswill be constructed thave
low-energy consuption.

Nordhavn isintended to become a lighthouse projeébr Copenhagen, demonsirag future
sustainable energy systems and other green solutiahsvill position Copenhagen as a centre of green
growth and a display window for green technolotfies

Regional Industrial Symbiosis Centre of Kalundborg

The Industrial Symbiosis of the city of Kalundborg, ca. 100 km west of Copenhagen, is a world
famous and piogering ecd ndustri al park promoting the princi
Industrial Symbiosis companies in a region collaborate to séilieach other's residues. This unique
metabolism of materials helps to mitigate unnecessary uptakesgof miaterials and minireés loss of
resources as well asreducing thecosts of productionsupplemented by an environmental benefit.
Kalundborg Symbiosis consists of 9 partnémsluding the municipalityand features more than 30 bi
trilateral relatons, where one industry benefits from collaborating with another. Tabaycalculated
emissions saved from the Symbiosis are more tha/s@@2ons of CO2 annually.dditionally, it has been
possible to put a price on the particular waste stream asedeffiy the market. The recycling becomes
costeffective because of the geographic proximitiyus offering novel synergistic opportunities. In
Kalundborg, the surplus heat from a 150/620 Miatfired power planis used to heat the community

10

Harbour

www.stateofgreen.com/en/press

http://www.stateofgreen.com/en/Profiles/CGaf-Copenhagen/Solutions/Sustainableergyin-North-
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and other companies,0®0 local homes are heatéd addition to a nearbyish farm whosesludgeis then
sold as dertiliser. Steamfrom the power plant is sold fdovo Nordisk a pharmaceuticatompany,and
NovoZymes, arenzymemanufacturer, in addition to$tatoil plant. This reuse dieatreduces the amount
of thermal pdution discharged to a nearldjord. A by-product from the power plantsulfur dioxide
scrubbercontainsgypsum which is sold to avallboard manufacturer, thereby dacing the amount of
openpit mining needed for gypsum extraction. Furthermdhe ash andclinker from the power plant is
utilised for road building andementproduction.

The symbiosis network, however, was not pkeeh buthasevolved gradually since 197&arting with
collaborative projects between the municipality and a refinery. Gradually, the number of partners and
synergies increased. By the end of the 1980s, the partners realised that they had efigstiveyanised
into what is probably the bekhown example ofndustrial Symbiosign the world".

The green growth effects of the centre have not been calcutatiedre both direct and indirect. The
centre has been involved in system exports to the internatigratbgnisedsimilar example®f Kwinana
Industrial Park in Australia and the NISP initiative in the,ldi well as a number of egodustrial parks
in China. Eceinnovation continues. The&alundborg Symbiosiscurrently has 10-12 projects in
development in conjunctiomwith regional companies. Two of the partners of the symbioses, DONG
Energy and Asnaes power plaatei nvol ved i n t he rfogysiogron thekirardito@® pr o j
green energy. The centre functions as a source of inspiratioeduudtion,and the international and
national interest remain very high.

Within theperiod ofApril 2011to June 2012 th&llowing visits have occurred

1 11 mejor foreign delegationsvith businesses and government representatimeliding from
France, Japan, China, the USA, Finland, Koagd, Israel);

1 Seven major Danish delegations from ministries and universitiesvell as researchers from
foreign univesities.9 team visit by Danish and international students, high schools and
elementary schoolS.

The industrial port and the tourist industry in Kalundborg perceive the Kalundborg Symbiosis as an
asset, as it attracts thousands of visitors every yearQ1@ alone, more than 14 cruises, wit3,000
guests from each, have agreed to dock at the port of Kalundborg due not only to its deep waters but also
because the green attractions are being emphasised as an incentive for visiting Kalundborg. Investors hav
also decided to invest in a new hotel in Kalundborg due to the many activities related to the Industrial
Symbiosis.

The symbiosis is importafor attracting and maintaining industrial production in the regigrich is
high for Danish standards. NovoNal i sk, the worl dbés | argest phar mac
in 2010 that if one of its products becomesajor selley and provided that guarantees were gif@ma
sustained and transformed green steam production, this would lead to aniaxmdnsovo Nordisk
production activitiesleading toan increase in energy neddkalundborg by 202@quivalent to 270% of
todayo6s ( 20 1TDnhjs demonstmtasrhpproduction.in éhigh wagecountry like Denmarlstill
does not deter new produani as long as resources are cost efficient and green.

1 http://en.wikipedia.org/wiki/Kalundborfaccessed 20 August 2012).

12 Information supplid by Mette Skovbjerg and Johnny Madsen, August 2012, the secretariat of the Regional Symbiosis

Centre of Kalundborg.
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The Kalundborg Symbiosis illustrates the significance of regional green growth initiatives. It is here
that systemic innovationswvhich allow for more circular and resource efficient competitive ways of
organsing production and consumptiomay be reatied.However, this ionly if local public and private
partners manage to collaborate. The stdry limited planned implementation ofimilar systems
worldwide illustrats the challenges to achieve this and the need for further attexttiom local policy and
administrative leveln order toachiewe a transition to a green economy.

Climate strategies at city and regional level

The national climate goals of Denmark hagep an ambitious framework to 2050 (8 2.2).

Box 2.2. National climate goals
CO2-emissions must be reduced by 40 percent by 2020 compared to the level in 1990
Reduce energy consumption in new buildings by 75 percent by 2020

Supply of electricity and heat must be provided by renewable energy by 2035

=A =4 =4 =4

Independence of fossil fuels by 2050

The City of Copenhageno6s ,déclaratahe ambgidnofdecemingthe | aur
first carbon neutral city in the world by 202% 2012 a new updated strategy has been launched setting
up steps and goatsutlining how the city intend€o achieve this ambitious goal. Specific success criteria
have been formulated already for 2015 and measurable targets set up for 2025.

The strategy s 0 aimis @ Indke the Capital Region of Denmdhle most climatgrepared and
energyefficient region in Denmarkbased on regional and municipalgperation.The strategy also aims
to strengthen the regién ability to proactively addressimate challenges and thereby gain a strong
position in the international competition between metropolitan regemesind green growth and
development (Climate Strategy fibre Capital Region of Denmark 2012).

The capital region is already well preparadhen it comes to climate adaptation and climate
prevention. All 29 municipalities in the region have prepared local climate plans and 26 municipalities
have joinedthe Denmark Society for Nature Conservation Climate Municipality initiative. Many local
authorities are welladvanced, having undertakemergy renovation of their buildings as well as
strengtheimg efforts to reduce CO2 emissions from the region's 12 héspitel othemajor institutions
(Climate Strategy Copenhagen 2012).

Publicprivate collaborations anahtermunicipal and regional eoperationare seen as essential for
the contribution to innovative solutions,st&rengthening of green industrial compeéhess and green
growth. This regional agenda is not aimed at replacing local effortsabiersupplemering, supporing
and inspiing local environmental initiatives.
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The strategycalls onthe municipalities to coperate around five specific areadjich are outlined
further below in Box 2.4. The five areas are:

1 Aregion prepared for climate change;

1 Environmentally friendly transport;

1 Reorganisation of energy systems away from fossil fuels;

1 Energy efficient buildingsand

1 Climate friendly and gregprocurement.

Whether environmeatly friendly public procurement progranes or e mpowering t he
to actively change their carbon footpritigetherthey chart the course for a new round of transformative

projects, such as those initiateddigh public private partnershipshich ultimately share both the risks
and rewardsfor a positive investment in the future.
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Box 2.3. Copenhagen Climate Change Plan 2012

Energy consumption

Improvement of building structures and conditions including the development and testing of a new financial
model to support energy savings.

9  Establish procedures and guidelines for energy efficient buildings in Copenhagen supported by targeted
funds for increased climate retrofitting. A model for energy savings in commercial and service companies
will be developed, tested and implemented.

Increase the dissemination of solar cells

9 Establish an organisation of interested stakeholders to ensure that the accumulated knowledge and
experience in energy efficient buildings is shared and disseminated to interested parties.

9 Creation of lighthouse projects in new low energy construction and energy retrofitting. A green growth
partnership will be set up to contribute to the construction of private lighthouse buildings.

9  Development of Copenhagen as a SMART city. A digital infrastructure will be laid down for public data on
electricity and heat consumption, and the opportunities for flexible energy consumption improved.

Energy production
I  Establishment of 100 wind turbines before 2025.

9 cCreation of flexible electricity and heat supply with multiple sources of energy that can supplement each
other, including heat generation and biomass.

9 By 2025, Copenhagen will have a carbon neutral heating supply, based primarily on biomass, waste and
geothermal energy.

waste is to be seen as a resource and a new, high-tech waste treatment centre will be set up which would
eventually include the sorting of waste, preparation for recycling, biogasification and incineration.

9 Prevention, separation and recycling of plastics will be done by establishing three new collection streams to
ensure that the hard plastic, metal and small electronics are sorted for recycling.

Mobility

9  Development of bicycle connections to and from Copenhagen, with the majority of the PLUSnet comprising
cycle tracks with three lanes.

9 Partnerships to promote and improve cycling conditions, so the bike will be the preferred mode of transport
to work.

I More passengers in public transport, which should be run by non-fossil fuels.

9 Vehicles should to a large extent be driven using non-fossil fuels.
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Box 2.4. The Climate Strategy for the Capital Region of Denmark, 2012

1. Aregion prepared for climate changes

Consequences of climate changes, including extreme weather conditions and rising sea levels, will be at the
forefront of urban planning.

Initiative 1.1: The KLIKOVAND initiative (climate, municipalities and water) will ensure that municipalities
and supply companies are able to implement an efficient and economic adaptation to climate changes.

Initiative 1.2: A detailed risk-map will map the consequences of the climate changes expected to influence
the Region, primarily the increased amount and concentration of precipitation.

Initiative 1.3: Perceive wetlands as a resource: analysis of where surplus water can both be deposited and
function as a recreation area at the same time.

2. Environmentally friendly transport

Efforts will improve public transportation and biking lanes to reduce the number of cars on the roads and
subsequent CO, emissions. Efforts will also seek to get more people choosing an electric car.

Initiative 2.1: Climate friendly buses: implement common specifications on the use of bio fuel, and other
technologies such as electric or hybrid buses.

Initiative 2.2: Promote car-pooling / ridesharing to reduce the number of cars on the roads. This campaign
is currently running in another part of Denmark, and if successful will be transferred to the Capital Region of
Denmark.

3. Re-organisation of the energy system to be non-fossil fuelled

Support the development of new technologies to reduce the reliance on fossil fuels in order to reach the goals of
both the City of Copenhagen and Denmark.

4. Energy-efficient buildings

Put energy-efficiency at the forefront of building developments within the municipalities and the region. These
efforts will lead by example and help develop new building solutions and inspire citizens to act.

Initiative 4.1: Reduction of energy consumption in public buildings: Analyses show that most investments in
this area will make returns within a few years.

Initiative 4.2: Energy upgrading renovations of private houses: A common strategy will be developed to
make it possible to undertake renovations of private houses.

5. Climate-friendly consumption and purchases.

The municipalities and regions can positively influence the climate, by ensuring that their own purchases and
consumptions are climate-friendly.

Initiative 5.1: Promote climate-friendly public purchases: Develop dest practiced approaches in green
purchasing.

Initiative 5.2: Provide simple and practical advice for private companies and citizens regarding how they
can reduce their climate-footprint through consumption and purchasing.

Source: Copenhagen Climate Change Plan (2012)
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Summary

The Copenhagen example is not alomer was it the first in Denmark. In faatumerous Danish
municipalities have develope@rioustypes of climate or sustainability strategiasd several green cress
municipal networks exist or have existed, including networks specificiiignedto promote green
growth. Among Danish local ahoritiesthere isa highexpectatiorand a strong interest in integrating city
and regional development with environmental sustainability, liveable cities and green growth.

This chapter discussed how Copenhagendfmmisat hwa
investment in:

1 Partnerships and effective governance structures that can marshal the resources to create the
prerequisiteshat will allowa vibrant green industry of the future to flourish; and

1 Creating a smart city that can attract and retain talent.
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CHAPTER 3

COPENHAGEN CLEAN -TECH CLUSTER

The Copenhage@leantechCluster is one of the premier cleéech clusters in the
world. The cluster includes companies from renewable energy, waste and energy prod
energystorage and infrastructurend grid connection. Many of these companies are gl(
leaders in their field. This chapter examines the evolution of the cluster, identifying tk
institutions and their governance arrangements. The cluster has been iib&pdos the
development of specific attributes and resources, eachhafh are discussedbelow The
chapter also provides a critical assessment of the impact of the cluster in terms of inno
research and development activity, export actittitpover, and employment in Copenhagert

Measuring the 8tential of Local Green Growth © OECZD12



I1. COPENHAGEN CLEAN-TECH CLUSTER |51

Introduction

Clean technology industries have a long history in Denmark; many of lasedin Copenhagen
where theraresome 61@leantechcompanies (Oxford Research 2012).

The activities of these companiase deeply embeddedihe n mar ké6s knowl edge i nt
They can be found in industriegich asarchitecture design and engineeringlectronics;ICT, and
software and artificial intelligence; all of which are located in the very heart of Copenhagen. They also
expand into the regions like Midutland with its centre for the wind energy industrgr Aalborg
University in North Denmark with its expertise software programming and complex data management.
Many of these companies are global leaders in dieetm development.

In the previous chaptétr was discussed thBanish cultural, political and legislative drivers that have

under pinned Dteenantar 8 6 8 e Icd ppmaenn t . Gr-tech tclaster c&ogh éen h a g e
studiedin isolation from these particular Danish characteristics. At the fnagtamentalevel, industry
clusters are more than justes um o f their parts. | n -tadcth @uster,aits e o f

internal dynamism is propelled by:
1 Regulatory regimes that encourage innovation
1  Supportive industry and cledach policy environmest

9 Highly specialised and technically sophisticated companies in the forefront of their respective
fields;

9 Talent that is fostered by well resourced knowledge infrastructure and globally connected centres
of excellence

1 Strong social and community cohesion that wabilise and marshal the energy and resources of
industry and the community; ajygerhaps most importantly

1 Changes in behaviour and the solidarity required for the community as a whole to move forward
together and in step with each other.

These socigeconanic conditions allow Denmark and, in particular Greater Copenhagéasttrack
the commercialisation of cleaach products and services, despite having only a relatively small venture
capital market.

Copenhagen is seen as a test bed for the trialfimgw products and services. The success of clean
technology industries in the Nordic countries is also supported [ustainable Asset Management Index
of the Dow Jones based in Zurjalthich has now developed its own Nordic Index to support the dutur
growth and development of clesach opportunities.

This chapter begins with an overvi ew-teohfClustdhe dev
(CCC). The chaptethen explores the dynamics of the CCC and the wider contribution it makes to the
ecanomy. This is followed by a summarytfe CCC 6 s  pme dsgstradegic prioritigshow it plans to
support entry into global markets aidthe process, not only ensure a return on investment (ROI) but also
undertake transformative projects tlegtablethem tomar k e t the very bedech of Cc
industry to the rest of the world.
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Development ofthe CopenhagenClean-tech Cluster

The establishment of the Copenhagen Cleah Cluster must be viewed within the wider
international trend of the greening of the economy, perhaps one of the most profound pervasive changes of
the modern economy (Andersen 2012). Today, green growth isohighe worldwide political agenda,
receiving targeted investment funding and widespread policy support. But this is a very new agenda.
International efforts elsewhere show the potential of eteah clusters even as a local development
strategy whereapmacity can be strengthened by public policies, including investment in centres of research
excellence and specialised testing facilities, creation of spaces for innovation exchange, and the
introduction of a green strategy and @ity approach(Potter et B 2012) Dedicated local strategies and
initiatives cansupport the emergence and expansion of efeelm cluster activity that will enhance
economic development capacity in the region while contributing to national green growth objectives.

Traditionally, the environment has been considered a burden to business rather than a business
opportunity. In contrast, the environment and renewable energy has been high on the policy agenda for
decades in Denmark. However, it has taken a long time, in Denmark assvetdlewhere in the world, to
realise the economic potentials of the environmental efforts. In reality, there has beensiowery
realisation of the green growth potential among both business and policymakers; it h&$ tiakéa years
for cleantech,or ©Y@@ovati ond, which focuses on the wider
become recognised as a driver of economic development (Andersen 2012).

This is paty dueto historical lockin, party to considerable organisational and institutional failures
in the marketHowever once the greening of the economy began to take root in the 1990s, the rate of
green business development has been relatively fasteaedtlywith a pace that has surprisenany. The
mainstream consolidation of the green growth agenda in the second te@2600s came very suddenly,
but it illustrates the presence of strong multiplier effectgreen economic change (Andersen 2012).

The greening of the Danish economymodern timesan bedivided into three major periods. The
first period is the long regulatory or reactive phase, where firms started to engage in gredorB&to
do soby policy making and under influence by green NGOs. This period starts wigntbegence of
environmental policies in the 1940s and 195@8ich were stronglyeinforced in the 1970s due to the
energy crisis and the rise of energy policies (as described in the previous,tlaaptéurther in the 1980s
due toescalatingenvironmenthproblems and rising green NGO movements. This leddmowingmarket
within the traditional cleatech sector and energy technologies, primarily renewable energy technologies,
but little occurredon the business side where firms had reactive or evemuotige strategies towards
environmental issues.

The second period starts around 1990. In the beginnitlted90s the first shift among business
could be seergs pioneering firméegansearcing for green profit opportunities more generally, stayt
very small but gainingn volume in the 200Qspropelled by both preventive and suppdve policy
measures (e.gsupport for environmental management systems, -labelling, investments in clean
technologies etc.). At the end of the 1990snmark wasmong thénitial pioneering countries seeking to
formulate some of the first green growth policies in the world byMiastry of Trade and Industry
(Andersen 1999§.

Interestingly the green growth agendeas originallypicked up at local policy level§he first green
growth initiative in Denmar k wafsom®&42@0€ oonsGtingof De nn

13 This 6Green industrial development strategyd wa
government in 2001 leading to a markedower policy emphasis on environmental issues, see
Andersen /DTl 1999.
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a network of four municipalities and two regional authorities in NMitdand, as well as a number of
companies and knowledge institui® in all 250 members, half @fhich werecompaniesGreen City
Denmark Ltdwas initiated by the Danish Ministry of Business and Industry hopmration with the
Ministry of the Environment and Energy, the aim being to establish a visible showcasenieh Da
environmental technology and kndww. At the end ofthe 1990s the network sought to expand into a
national network and other municipalitieimcluding Copenhagen, joined via the-called 'Ecelink'
initiative. Green City Denmark undertook numerous activities, organised around a series of working
groups.

The first half of the 2000s is an intermezzo in the Danish greening trend, as a newngowegraced
very low emphasis on environmental policies for a number of yestis negative impacts for the clean
tech sector and wider greening of the Danish econamy for the Green City Denmark initiativehich
died out.

The third period starts ithe latter half of the2000s around 200&009, where the green growth
agenda rapidly gaéd stronger policy momentum and laete much more mainstream and internationally
recognised, includingvithin Denmark. The greening of the economy is becoming apparanicularly in
the affluent economiefAndersen 201R see alsdUNEP/ILO/ITUC 2008; Wagner 2008, 2010; UNEP
2011; United Nations 201 Frondel, Horbach and Rennings 2005, European Commission 2006, Johnstone
2007 OECD 2008, 2009, 2010021).

In Denmark the government changed its poliduring this period and started tmbracethe green
growth agenda, preparing for Copenhagen to host the much awaited GBEUNG s Conf er ences
Parties) in December 2009. Copenhagen became a pmial for combating climate changand
promoting green energy solutions. This attention
support a more cordinated approach to cledech initiatives. The establishment of the Copenhagen
Cleantech Guster (CCC) in 2009 is representative of a new era of more deliberate and ambitious green
growth policy making and branding. The new Danish government from 2011 has reinforced this policy
line, formulating stronger green growth policies than ever bedaeain Denmark.

The rise of the green econoptgrmedby manya revolutionary or paradigmatic changgedue to
long ruming co-evolutionary changes at the bottom (in knowledge, technologies, organisations) and the
top (the institutional settingnot the leastof which arepolicy rationale} (Andersen 2012). Four major
international political events have been milestones in the greening of the economy. Tasfile UN
Brundtland Report@Qur Common Futunefrom 1987, whicHirmly placedenvironmental sstainabilityin
the international policy arena. The seconds the influential UN Rio Conference in 1992, which
reinforced the sustainability agenda affar the first time incorporatedthe business perspective and
business representatives, leading to tireation of the World Business Council for Sustainable
Development in 1995. The thirdasthe entry of pioneering ministries of industry and innovatandthe
development by th®ECD of new green innovation strategies from the mid 198i@&ning inthe latter
half of the 2000s. The fourtivasthe new alliance between energy policy, climate policy and security
policy that occurred partly in the leagh to the UN COP15 meeting in 2009, creating a,veny powerful
agenda. Environmental sustainability moved from peripheral to central poliaiesinistries of state and
economicgAndersen 2009, 2012)

The actual creation of CCC took plage a partner driven project comprised of eleven core partners
ranging from universities, technical advisors, an industry association, a business council, business links,
and an entrepreneur organisatigithin Copenhagen City. Together these partner asgdinns developed
a five-year partnership agreement to provide a range of services on behalf of the ahdstier fulfil an
ambitious charter. This included creating a cluster organisation with a strategy for attracting FDI. It is for
this reason thathe investment promotion agency Copenhagen Capacity (Cop@hjgh hasa strong
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track record in attracting FDI and building investment driven partnershgsschosen to lead the CCC. In
fact, these practical and tangible results led CopCap to receivgniton from UNCTAD as the best
green investment promotion agency for establishing a t&zdncluster.

Thus, theCCCO06 s pri mary aim became the deveteahp ment
companies, organisations, joint ventyrasd R&D activities. ts vision is to attract global investors to
Greater Copenhagen by devel opHath clustense TodgyCCCtihe wor
considered the leading local green growth initiative in Denmark, anchored in the Copenhagbéntarea
with ambitionsfor coveringall of Denmark.

At the same time, several other local green initiativeexist within as well as across Danish
municipalities or regional authorities, several with a green growth emphlasisas Gate 21 ari@hrbon
20, further details ohoth are provided in Box 3.1.

Recently, thenat i on al 6State of Green Consortiumbdé was
Denmark. These local and national initiatives illustrate the current strong Danish emphasis on green
growth. Please refer tthe boxes below for more information on these initiatives. The Copenhagen Clean
tech Cluster cmperates with these initiatives, but to some degree they also cofopetention and
resources.
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Box 3.1. Local Green Initiatives

Gate 21

Gate 21 is a non-profit partnership established in 2009 between municipalities, private companies and research
institutions working together to create a sustainable society and green growth. Through innovative partnerships,
Gate 216 48 partners (municipalities, companies and research institutions) develop ambitious solutions to local
climate and energy challenges through public-private projects. The Gate 21 Secretariat helps the partner group
with the development, financing and management of its projects. It states:

In 2012, Gate 21 engaged in six projects:
I Formula M, which develops sustainable travel behavior in six municipalities.
9 Plan C, which develops new energy renovation methods in municipal and general construction.

9 PV Boost, which installs and monitors solar systems in municipal buildings. Participating municipalities have
covered 20% of the cost.

i CO2-neutral city lighting, which develops street lighting run on solar and wind energy.
9 carbon 20, which co-operates with 100 companies to lower their CO2 emissions by 20%.

9 Energy @resund, which develops new methods for delivering renewable energy across the @resund.

Gate 21 brings the green industry closer to the municipalities. The municipal market is an increasingly important
driver of green growth, and Gate 21's projects use municipalities as a laboratory for the development of
innovative solutions.

Source: http://www.gate21.dk/OmGate21/

Carbon 20

Carbon 20 seeks to strengthen the collaboration between municipalities and businesses to find new ways to
reduce emissions of CO2 and other greenhouse gases. The project is supported by EU LIFE funds and runs
between 2011-2013.

Carbon 20 aims more specifically to:

Engage at least 100 companies to work diligently with CO2 reductions. The goal is to achieve a total
reduction of 20% by the end of the project in 2013.

9  Develop models, tools and guidelines for how municipalities and companies collaborate on climate action in
companies.

9 lluminate climate interfaces between municipalities and industry. The aim is to better support local climate
initiatives in enterprises, also in connection with spatial planning, transport, energy, building maintenance,
renovation and public procurement.

Source: www.carbon20.dk

State of Green

6State of Green Consorti umb wprisate@athesshid, to behoend the onganBaidn 1
behind the official green brand for Denmark. It states:

6 Denmar k hdacsleaditieedransiton to a green growth economy and will be independent of fossil fuels by
2050 as the first country in the world. As the official green brand for Denmark, State of Green gathers all leading
players in the fields of energy, climate, water and environment and fosters relations with international
stakeholders interested in learning from the Danish experience. State of Green is your gateway to learn more
about the ambitious Danish plan and the innovative solutions which are essentialtomakei t happend.

Source: www.stateofgreen.com
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The CCC was initiated through a European Union supported project. Its budget (see Box 3.2)
supported the largest project ever undertaken in Denmark using Stristtnds the Danish Ministry of
Research, Innovation and Higher Education 2011).

From the very outsgthe partners of the CCC acknowledged that collaborating with global companies
and international investors was essential to developing a globally orieatatédvestment driven cluster.
Such global collaborations and investment projects are important because they support the acceleration of
new research and development. This results in the rapid transfer and diffusion of ideas, knowledge and
capabilities wihin CCC and its members.
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Box 3.2. The funding and governance architecture of the Copenhagen Clean-tech Cluster

Established in 2009 by Danish clean-tech companies, research institutions and public organisations, CCC was
Denmarkds | argest ever European Union Structural Fun
financing is split 50 percent from the European Union (EU), 25 percent from Region Zealand and the Capital Region of
Denmark and 25 percent from the founding partner organisations.

CCC is a consortium based on the triple helix model of university-industry-government interactions, key to
innovation in knowledge-based societies (Etkowitz 2002). CopCap is one of eleven founding partners, responsible for
the overall co-ordination and facilitation of the cluster, reporting to a board of directors comprised of twelve key
stakeholders. The secretariat manages the interface between directors, executive partners, members and
stakeholders.

Business Link Danish Technical
University

Danish University of
Industries \ / Copenhagen

City of H ccc secretanat%) Copenhagen
Copenhagen Capacity

Business DHI
Frederiksund
\)

State of Green Symbion Scion DTU

Being a drojectd CCC would not be able to develop new activities and apply for new funding. Consequently,
CCC has been established as an association with its own Board of Directors, company registration and the like,
making it more operational and able to develop new initiatives. CCC has been able to launch new activities and
expand the budget through strategic memberships by Siemens, DONG Energy and the City of Copenhagen, as well as
project financing from the Danish Industry Foundation. This is part of a process making the association of CCC a
sustainable and self-supporting cluster organisation ready to continue the work of developing and promoting the cluster
once the initial project funding runs out in 2014.

Source : Copenhagen Clean-tech Cluster (2012)

Today the CCC (as shown in Box 3.3.) has
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Box 3.3. Snapshot of the Copenhagen Clean-tech Cluster

Copenhagen Clean-tech Cluster operates in an environment consisting of 610 clean-tech companies:

T In total, the companies employ a staff of 78,000 and roughly 34,000 of these are working directly with clean-
tech-related activities, particularly industries related to environment and energy.

f The companies generate a combined turnover of akl
billion is directly related to clean-tech activities.

9 The main sectors are energy efficiency, renewable energy, water and wastewater treatment, as well as
waste and recycling.

Source: Copenhagen Clean-tech Cluster (2012)

Thedy nami cs of Coptech@Glastgrends Cl ean

it

The dynamics of the CCC stem from its vision
t he

fi e st apréal working relationship with leadingcleane ch ¢l ust er s around

The CCC has a global market orientation, with many of itspamies providing goods and services in
global marketsbut companies are also deeply connected to the broader industrial fabric and ecosystem
extending from Greater Copenhagen right across Denrfadughto those global companiegth which
it has jointventures, intellectual property (IP) and other commercial arrangements.

Figure 3.1 summarises the 56 individual industrial, research and commercial activities that define or
go into making the CCC. In summary, the CCC is divided into two major activitieronment and
energy.

The environmental side of the cluster includes four themes: sustainable materials (including
sustainable building materials and 4pilastics); waste and recycling (including for example recycling and
waste separation technologiesnd handling and disposal of hazardous waste); water and sewage
(including water supplies and water saving technoldgiasd air and environment (including air
purification, monitoring and advice on green accounting).

On the energy side of the clusttre four themes are: green and renewable generation technologies;
firms associated with optimising energy consumption (including energy efficiency and production
optimisation technologiesgnergy infrastructure and distribution (including smart grid tetbgies) and
energy storage technologies (for example batteries and fuel cells).

The activities outlined in Figure 3.1 enhance the activities of the CCC from its internal capacities and
capabilities to its external connections and linkages. Inside @€ C we wi | | find some
leading companies like DONG Energy or leading wind energy manufacturer Siemens. Just as important are
the Gexternab companiessuch as intelligent engineering or software compaaiedfinance firms such as
venture capdlists are also part of the cluster. This is one of the underlying strengths of the CCC; being
part of an intelligent ecosystem that can putdbetdinto &leard

14 Copenhagen Cleatech Cluster websitéttp://www.cphcleastech.com/
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Figure 3.1. Industrial, research and commercial activities in Copenhagen Clean-tech Cluster
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Source: Copenhagen Clean-tech Cluster (2012)
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Mapping the Cleartech Cluster

At its centre are the activities defined by the CCC. Framing ttis group and helping to
define its underlying investment, technology and market trajeatery

1 Economic regulatory and knowledge infrastructure

1 Support services and smart solutions

i Selected customers and markets

Critical investment, technical, technological, research, partnership and joint venture
arrangements exist between the core CCC and the smart services and smart solutions summarised in
the chari.e..
Intelligent engineering
Systems integration

Finance andanarketing

Scientific

= = =4 =4 =9

Creative Industries

To put this into perspectivaye will explorethe example of themart gridand how some of
these elements come into play.

The smart grid is all about energy optimisation; peaks and flowsoiBcanconsider a ma
unusual example. At the heart of the smart grid is data management and, in turn, data visptisation
support everyone from enginedmsmaintenance crews on the groumal the customer themselves.
Thus, without the expertise found in animation and software programming compariesieliver
data visualisation to manage the process jtedfsmart grid is unable to live up to its reputatidin
fact being mart Similarly, a more readily recognisald and very importantexample is the
contribution intelligent engineering and systems integration make to the CCC.

Whether energy companies from DONG to Siemens or those specialised in measuring, testing
and monitoring equipment design or manufacturingseheompaniesring together intelligent
capacities and capabilities from right across Denmarkluding from the original equipment
manufacturers (OEMs) and robotics and automation companies idutiéahd, to theCT software
and artificial intelligenceompanies of Northern Denmark.

Anot her example is Denmarkés transport, storac
shipping and logistics compangreates sophisticated demand for cutting edge technology and
technical solutions in transport,oshige and logisticsas well assatellite tracking technologies
highly competitive global markets. Such demand acts as a spur to knowledge formation and
investment in technologies of the future through powerbelrflow effects.

These very same Dahisubsuppliers can then apply this knowledge to predohart solutions
across related or complementary cléach projectsWith Maersk now at thglobal forefront to
advocag for carbon offsets in the shipping indusirys almost certairthat the soltions it seeks will
be supported by companies in the CCC.
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I n turn, De nmar k 0,0veathempastc50 yeardniverad quiet eeolutiomn of its a s
own in the development of new systems technologiearémas such aiss piggery sector. From
unique farm based solutions, to wasteaste water and environmental solutions found across the
supply chainthese advances have led to the creation of major export markets in plant and equipment,
and systems technologies and processes. It is for this rdadaagriculture features as one of the 56
industry sectors comprising the CC£3 shown in Annex C.

Another defining featureandone that isoften overlookedi s Copenhagends medi a
public relations (PR), film and animation sect@nsd the ontribution they make to the global success
of the CCC. As De nhasercdmpaniesthelmtogive thesCCQG itsevisibility in the
global marketplace. They also provide vital enablers framaeketing platforms and solutions found
in the digial media to the framing of export development strategies as CCC companipste
against the best in the world.

Copenhagen Cleartech Cluster: Growing, competitive and dynamic

Green growth is growing at a steady pace and outperforming other traditiot@issef the
economy includingwelfare technology,manufacturing, andCT. According to DAMVAD (2011)
Nfdespite the financi al crisis, productivity 1in
compared to 1.1 percent for the rest of Denmark tve past twenty years. Recent studies (Oxford
Research 2012) have supported such concluysahisving increases in exports, company turnover,
R&D investment, and flourishing human talent as well as the importance of promoting business
opportunities formnovati on and coll aborati on, whi ch hav
competitiveness and growth in the global ckeach market.

In the following section of this chapteta s napshot of the CCCbés profi
for export growthandthe contribution it makes to R&D and wealth creation through the creation of
powerful partnerships between companies and the institutidinsvhich they collaborate.

Export growth

DAMVAD, in its report Green Growth in Copenhagg011) provides a detailed account of
green growthwithin the Greater Copenhagen area. Figure 3.2 illustrates the extent to which green
growth is driving Danish exportgarticularlyto Brazil, Russia, India and China (BRI@hich have
some of the fastest gromg economies in the world. Overall growth in green exports in Denmark has
increased by 20 percent between 2004 and 2009.
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Figure 3.2. Exports of Danish green growth outside the European Union, 2010

m Green Growth
Other

Percent of trade|

Source: DAMVAD (2011) author calculation of international trade of goods based on DAMVAD Trade Model

A survey for the CCC conducted by Oxford Research (2011) reported that in the period 2010 to
2011, 31 percent of the cletéech companies have increased their exports of ¢temproducts or
services, with only 4 percent indicating decreasing markets for exports.

Growth spurs new product development

Oxford Research (2011) also highlighted thgan individual company levebl percent of the
cleantech companies hawexperienced an increase in turnover related to dkeemin the past year,
while only nine percentf the cleartech sectohave experienced a decrease in turnover.

The survey wehon to reporti 6 0 % of the companies have | aun
process, or a new service within the last year. Most of the new solutions have been launched within
energy efficiency(OdonddResecaech20fa bl e ener gyo

Research and DeVepment
DAMVAD (2011) in turn reportedhe Greater Copenhagen area has experienced the greatest

growth in R&D investments within the green sector as compared to other locations and other sectors
(see Figure 3.3).
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Figure 3.3. Growth in R&D investments within the green sector by location compared to R&D
investments in all sectors

e=mms Copenhagen Municipalityme  Greater Copenhagen Area

e Denmark e o o o All Sectors

Source: DAMVAD (2011) aut horsdé calculation based on Statistics Denr

A related study by Oxford Research (2011), suggested that a strong level of investment in R&D
has enabled the CCC accelerate to the forefront of innovative-telelarsolutions. As illustrated in
Figure 34, R&D is a key driver for the industry as its companies attempt to break into new export
markets.

This drive is reflectedhroughthe cleartech companies reporting a 51 percent increase in their
investment into research and development between 2010044d Phis is a dramatic increase given

the effects of the global financial crisisnd reflects robust market conditions and profitable R&D
opportunities in a rapidly expanding industry.

Figure 3.4. R&D budget for clean-tech activities

Source: Oxford Research (2011)

Perccientage

DAMVAD (2011) also highlightsthe Greater Copenhagen area having experienced the
greatest growth in R&D employees within the green sewteen compaed to other locations and
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other sectors (see Figure 3.5). With a strong concentration of universities and globally orientated
companies, Greater Copenhagen has attracted and retained itsptalgng to be an employment
hub of choice for R&D companiesid knowledge institutions.

Figure 3.5. Growth in R&D employees within the green sector by location compared to R&D
employees in all sectors

:—é’....u"
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e Denmark e o o o All Sectars

Source DAMVAD (2011)

Meantime Oxford Research (2011) concludes that from an overall green employment perspective
i n Greater Cop e oftha dearech cimpahiesperveyed hrate experienced growth
in employment linked to cleatech activities over the past year. Only nine percent have seen a
reduction in the number of employees involvedincleamc h act i vi ti es. 0O

Partnering for success

Caopenhagen clearech companies collaborate through a clasié network of partnerships
between companies and the knowledge institutiohsvhich they are a part. In this respect, the
Cluster is ideally locatedwith its members being in close proximity ®ach other; whether
individually or collectively, they can take full advantage of capitalising on these close relationships
between members and even key account customers. This heightened level of collaboration is revealed
throughthe Oxford Research suryg2011) whichconcludes:

The data reveals that 76 percent of the companies hawgecated with knowledge
and/or research institutions and 61 percent of the companies haperated with other
companies within the last year. (Oxford Research 2011)

From the Oxford Research survey, the cleseh cluster in Copenhagen is regarded as a
relatively strong clustemwith 55 percent of the companies-gperating with a knowledge institution.
The level of ceoperation in the CCC is further enhanced, with axipnately a quarter (26 percent)
of all companies indicating they have engaged in a high degree-ajecation with knowledge
institutions (seen below in Figure 3.6).
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Figure 3.6. Degree of co-operation with knowledge institutions

Source: Oxford Research (2011) Questionnaire

PercentTlge

Putting cleantech clusters to work: Overview of the CCC prognamma

With ambitious targets for job creation, foreign investment, research collaborations and
international cluster partnering, CCC carries out projects in five focus afaasitation

matchmaking test and demonstratipimnnovation andentrepreneurshipand internationaloutreach
(see Figure 3.7).

Figure3.7.CCCo6s five focus areas

INNOVATION &
ENTREPRENESRIP
Support for

start-ups \

MATCHMAKINC FACILITATION
Partnerships &
Networks

TEST &
Communication ¢ DEMONSTRATIO
Coordination Proof of Concept

INTERNATION#
OUTREACH
Knowledge
transfer &

Source: Copenhagen Clean-tech Cluster (2012)

The five areas are briefly described below in Box 3.4.
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Box 3.4. Five Focus Areas of Copenhagen Clean-tech Cluster

I  Facilitation: Copenhagen Clean-tech Cluster operates a @ne Stop Shopdwhere interested
parties can gain an overview and access to the clean-tech cluster. The One Stop Shop is the
knowledge centre that ties all the projects and partners together. The centre ensures that the
cluster's stakeholders have access to relevant information, advice, materials and activities. The
One Stop Shop co-ordinates initiatives and stakeholders, and generates analyses that identify
new opportunities, challenges and needs within the clean-tech sector.

I Matchmaking: Introducing the right people and projects to each other is a cornerstone of
Copenhagen Clean-tech Cluster. The cluster facilitates matchmaking between research
institutions and companies, and builds vital networks between stakeholders. Analysis has
shown that these networks foster a company és abil ity to be mor
thus companies in networks and clusters are more likely to be successful compared to those
outside a cluster.

Innovation & entrepreneurship: Bringing new solutions to the global market is vital to the
Copenhagen Clean-tech Cluster. This requires the creation of a supportive environment and
the right conditions in which new business ventures can thrive. One example is the Clean-tech
Accelerator programme, which supports start-ups to fast track their access to knowledge, skills
and potential partners. The programme helps companies identify customer value and product
differentiation. It relies on providing the start-up with relevant knowledge and an overview of
the market, together with access to business modelling and assistance in managing scarce
resources. And finally, start-ups are assisted in establishing a strong clean-tech network as
well as in testing their products.

I Another example of support for new initiatives is the gap funding initiative, which provides a
bridge between a promising research project and the process of commercialisation. As such,
the funding is earmarked for university research projects, and allows researchers from the
University of Copenhagen and DTU to apply for additional funding to further develop promising
research projects until these are ready to be adopted by industry, as a spin-off, spin-out, or as
a new start-up company.

f Test & demonstration: CCC provides access to testing and demonstration facilities for new
clean-tech technologies and products, from initial idea to full-scale demonstration. These
projects range from the construction of Copenhagen Clean-tech Park to Risg DTU, where full-
scale commercial demonstration plants and new technologies can be displayed and tested.
The main objective is to create infrastructure for testing and demonstration that is attractive to
both foreign and national clean-tech companies alike.

I International outreach: Copenhagen Clean-tech Cluster (CCC) has a global focus and is
already a central player in the international clean-tech field. The international outreach
supports collaboration with cutting-edge clusters, their members abroad, and research
institutions abroad. CCC is engaged in two large international projects, the International Clean-
tech Network (ICN) and Complex Clean-tech Solutions (CCS).

Source: Copenhagen Clean-tech Cluster (2012)

The ICN is a proactive network of visionary and leading clteah clusters around the world,
sharing a collabative platform to provide each cluster with the best opportunities for their cluster
members (companies, universities/research institutions and local authorities).

ICN currently has 10 partners, from Europe, North America and Asia. In @@Q initiatedan
innovation platform fordSmart Citie® and in March 2012 hoste@pen Smart City 2012 where
ICN members and other international cléach players met to discuss the smart city of the future
with the aim of creating crogggional green growth. ICNperates in a flexible manner. Some
activities, like the smart city conference, are common for all members, but clusters can also meet
bilaterally or in groupingsoften with a concrete focus of developing new business opportunities. In
the coming yeatrsanother 5 new clusters may join ICN, should they meet the high standards of active
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participation set for its members: The member clusters must demonstrate their leading position,
should adopt a triplaelix architectureand must focus on concrete actigti@ot just marketing
efforts.

Complex Cleantech Solutions (CCS)has a technology focus, initiating joint business projects
that deliver integrated green solutions globally, via the CCC network. Such projects are geared to
combine the best aspects of alevrange of technologies to deal with the Joarbon challenge. In
this manner, CCS also helps Danish cleagh companies gain markets, knowledge and business
opportunities. The CCS has separate funding of around 1% million EUR over three years
(Copenhagn Cleartech Cluster websiteyww.cphcleartech.com/home/services

As with all triple helix collaborationghere are industriaéntities government institutions and
researchorganisationgarticipating. In each of these areas there are multiple participants representing
the full geography of relationships from city, country and international markets and institutions. In the
industrial areafirms represent production, design and businesdgee aspects of industry. Figure 3.8
below illustrates the central actors involved in CCC activities.

Figure 3.8. CCC - Examples of member companies and affiliated organisations
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Source: Copenhagen Clean-tech Cluster (2012)

Copenhagen Capacity and the Copenhagen Cleech Cluster

The Copenhagen Cledech Cluster's most important task is to bring key cteah players
together. The matchmaking activity consists of Bushteddusiness networks and Reseatch
Business programmes. The matchmaking working group andp&son inve®r-targeting team
focuses research efforts on four sources of data to identify potential foreign investors and partners:
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i. Existing cluster members;

il. A "Scout Network" of lawyers, consultants and representative organisations of foreign
companies in Denmark;

iii. CopCap offices and agents based in five target foreign marktima, Germany, India,
the United Kingdom and the US; and

iv. The International Cleatech Network and other clusters such as the European Cluster
Consortium.

The CopCap investdaargeting teamand its CCC partners are able to engage with potential
investors through faet-face meetings, presentations of opportunities, matchmaking events at
industry fairs and conferences, business days in target markets, and business missions for visiting
compaies and officials.

CopCap and CCC network members have combined their outreach skills, sector knowledge and
technical expertise to produce investment propositions for their cli€hts, with a business and
results orientated investment team, clear gdatgeted activities and funding, CCC has reaped quick
successes in its first two years and as a member of the Globatt€tbaGluster Association, it is
now regularly cited as-teohclsteossflthasdiexample:r | dés | eadi n

1 Attracted five new foreign companies, representing 230 -Blgled, high-paying jobs in
smart grids, electric vehicles, biofuels, water and energy efficiency;

f CCC has also sourced gap funding for the w
electric carsand

1 Mapped the Danish smart grid, water and waste sectors, thus providing further relevant
materials for the FDI attraction effort.

From the City of Copenhagends perspective, tt
cluster through domestic and imational partnering is important imeetingtheci t yds | ong t €
objectives to turn Copen h-aaueahcapitah tBp 20340CC hasor | d 6 s
targeted 1,000 new jobs; 25 foreign investors; 30 new research and innovation collaborations; an

work with 15 international clearech clusters. In 2014, the EU grant wélkpire meaning CCC

partners will be responsible for the full cost of the platform, based, in part, on its seieited

formula. From that point amards CCC members will coribute according to the benefits and returns

that the cluster provides.

Future growth trajectories: Global cleartech business opportunities
Through continuous involvement with clewth companies, research institutions and

governmental bodieghe Copenhagen Cleatech Cluster have identified the following particular
opportunities in the Cleatech sector (see Table 3.1).
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Table 3.1. Opportunities in the clean-tech sector

Industry Opportunities

Wind energy Expand business with the worl dés
suppliers and contractors. The Danish wind industry accounts for
approximately one third of the world market.

Biomass, bio fuels and Utilise the regional competencies within biotechnology, chemistry,

biogas agricultural science and engineering to commercialise technology
and R&D.

Smart grid Develop opportunities and integrate solutions in a well-developed
smart grid infrastructure.

Electric vehicles Become part of developing the future of transportation by testing and

demonstrating technology in a progressive market.

Green buildings and smart Grow this market globally. The Danish private and public sectors are

homes early adopters and key markets.

Fuel cells and hydrogen Expand partnerships with established networks, a vigilant R&D
environment as well as an array of emerging companies and
suppliers on the forefront of fuel cell technology.

Water, air, waste. and Respond to the strong demand for more efficient use of resources in

advanced materials many traditional industries.

Source: Copenhagen Clean-tech Cluster homepage™

Summary

Established in 2009, the cletach cluster has, in a relatively short space of time, earned an
international reputation fatelivering results, and in the process summbBtanish companies to break
into global cleartech markets.

CCCbos key success factor can b,ewhidh owrtares i
collaboration and partnership building between its members. ClO@ is not onlyd b u r swithi n g
talent, the proximity of its companies to each otldren coupled with the partnership prograes
the cluster has to offer, has resulted in 76 percent of its members havoperated with a
knowledge institution, while B percent of its companies have partnered on projects between
themselves.

n
0

In turn, productivity growth as we knowt is a critical benchmark when measuring the
performance of any economy. In the case of the green ecomgpagn productivity growth has
increased by a dramata&ight percent per year compared to 1.1 percent for the rest of Denmark over
the past twenty years.

The collaboration environment of the cluster aliaive development of trust and knowledge
sharing so that companies and the knowledgétutionswith which they ceoperate can undertake
truly transformative projectsuch asttracting five new foreign companies to Copenhagen, resulting
in 230 highy-skilled higHy-pad jobs in smart grids, electric vehicles, biofuels, wated energy
efficiency.

The clusterds companies continue to grow and
skilled employees; all in the aftermath of the global financialssmwhere tight lending and credit
conditions continue to weigh heavily on the broader economy.

15 www.copcap.com/content/us/doing_business/industriesfclean

tech/business_opportunities_in_copenhagen
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CHAPTER 4

GREEN JOBS PATHWAYS

One of the most critical dimensions of green growth for local areas is understg
the impact on local labour market dynamics. Green growth opportunities that are net p
at the national level can be completely different when examined at the local leaeh
region needs to be able to identify their local situation for greenks jand skills. Thig
chapter discusses possible labour market impacts of the transitifot@ carbon economy
Identifying and categorising green jobs and skills is very much an emerging area fq
data collection and policy, and the answeeosthe nunbber and location of green jobs,
required combinations of necessary skills are not easily available. The importarn
understanding local labour market impacts means that considerable intellectual an
investments need to be made to allow policy ersathe best chance of minimisiagy
negative impacts of forthcoming changes.
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Introduction

The transition to a lovearbon economy has profound implications for labour markets. The
dynamics of the cleatech cluster are creatirgdemand for new idesaand new skillacross the
entire economy in what has been coined by the Danish governmidranark, The State of Grdien
However efforts towards green growth have a history of more than 30 yearsaecatding to
Tapscott & Williams(2012),Denmark las managed to grow its economy by almost 80 percenstwhil
maintaining the same level of energy consumption since 1980. Over the same period, Denmark
changed from being an economy that was entirely dependent on energy impgmt®ntnga net
exporter ofboth electricity and energy technology (Tapscott & Williams 2012).

In fact, a nationds or regionds technol ogy tr:
it already has (Storper 1995; Kenney & von Burg 1999; Genoff & Green 1998; Genoff & Sheathe
2010). In this respegcthe wind industrgthatwasb or n of Denmar k6s rich indus

is now known the world over. Another example are the smayt soiutions provided by
Copenhagenbds |l eading desi gnies whidthare graumdgd inmanlahg ar c hi
history of creativity and innovation. Together these regional and city dynamics combine to create a
new generation of skilled jobs and investment drivers that built competences for the transition.

Whilst individual employnent classifications remain the sareech as machinists, engineers, or
architects, understandinigxactly what they dbis of vital importance to understanding the breadth
and depth of the green jobs being generated. As discussed in this chapter, although many companies
and their staff are undertaking green related projects, they do not necessarily see themselves as a part
of the green economy. And nor are their efforts captured by the official statétidhere is no
specific agreement on what constitutes green jobs. Despite these definitional chatleergess
nonetheless a strong emerging consensus around thatticiimates ofvhat constitutea green job.

This chapter discuss some aspects of thgixth Waveof the green economic and industrial
revolution, and how it is transforming what we do and hemdo it across a myriad of occupations.
Thendiscusseds how traditional occupations are being greened and, in the process, new employment
opportunitiesbeingcreated and what pathwatmvards thesean be found in Denmark. Finalllgow
Denmark is creating this new generation of green ijgloéscussed The finalsection summarises the
key strategies being implemented by Greater Copenhagen and the Copenhagdactl€dnster
(CCC) to foster the growth of green jobs and green skills.

The Sixth Wave: Green Jobs

The authors ofactor Five: Transforming the Globaldednomy through 80% Improvements in
Resource ProductivitfWeizsacker 2009) have built on the innovation waves originally dexelmp
the Russian economist Nikolai Kondriev in 1925, to describe the sixti'aepiury innovation wave
as being green. Kondi evés 61l ong wavesdé6 (average 50 years
paradigmatic technology changes in economic activity in recent centuries, for example the invention
of the steam engine, petrochemisand the more recent mieadectronics changesdany of these
breakthrough technologies are shown in the wave analogy in Figure 4.1.

A
Y

The next wave of paradigmatic technology change is predicted to centre on how we use
resources in the futurearticularly how we increase the efficiency and intensityegburce use. This
is based on the need to-deuple economic growth from the exploitation of the pléneiatural
resources. Weizsacker (2089asfurther speculatecdbn what some of the components of the next
forthcoming wave of sustainable technologyvelopment are, including:

16 Other authors have also suggested similar frameworks including Rifkin (201Then Third

Industrial Revolutiori the main focus is on the increasing economic value of innovation in resource
efficiency, recycling and decarbonising energy systems.
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9 Sustainability and radical resource productivity;
1  Whole system design including biomimicry;
1 Green chemistry;
1 Industrial ecology;
1 Renewable energy;
1 Green nanotechnology.
Figure 4.1. CCC - Examples of member companies and affiliated organisations
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Source: Von Weizsacker (2009)

James Bradfield Moody in his bodlhe Sixth Wav€012)expands upon the insights offered by
Von Weizsacker. For Moodyhis sixth wave originates in profound new advances in ICT and digital
technol ogi es gr oy whte dcomputing pwer daubles everpa B8 months. As
outlined in the OECD repoitowads Green Growththis rapid diffusion of ICT has underpinned the
green economy and its accompanying greening of skills (see Box 4.1. below).
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Box 4.1. Fostering green growth i the ICT experience

If green innovation is to lead to a substantial acceleration in economic growth and the creation of
new firms, jobs and industries, green technologies and innovation will need to become widespread
throughout society. One recent example of this process is the rapid diffusion of ICT over the past
decades, which is typically regarded as having led to a new technological revolution, contributing to
productivity and employment growth. The example of this technology may prove instructive in better
understanding the possible impacts of green technologies on the economy, and the conditions under
which technologies become effective in substantially enhancing economic performance.

A few elements from the experience with ICT may be particularly relevant for the current debate:

9 [The] experience with ICT suggests that much of the impacts and job creation resulting from
new technology are not in the production or manufacturing of the technology, but in its
application throughout the economy. While some countries benefitted from having an ICT-
producing sector, most gained from ICT via its application throughout the economy, notably in
the services sector. If this experience provides any guidance for a possible green revolution,
it suggests that growth will result more from the application and diffusion of green
technologies, including the associated services, than from the production of the technology,
which tends to be highly concentrated.

9 [In turn], the impacts of ICT were heavily dependent on complementary changes in work
practices, skills and organisations, which in turn rely heavily on the flexibility of labour and
product markets. If this provides any guidance to the current context, it suggests that green
innovation is more likely to have positive impacts in economies that have well-functioning
product and labour markets.

Source : OECD (2011a)

It is this exponential growth in computing capacity and capability that has enabled software
engineers to, for example put teemarbtinto the smart grid. In other wordhis growth providedhe
ability to integrate and synthesise enormous volumes of data, which would have been impaossible only
a decade earlier.

Moody (2012)concludes that such transformational changes in technology mean the sixth wave
will result in a radical shift from resource dependermceesource efficiency, whedvaste will be a
source of opportunity and nature a source of inspiration
Making the transition to green work of the future: greening jobs and skills

Green jobs can be found in activities that foster economic growth arelogment, while
ensuring that natural assets continue to provide the resources and environmental services on which
ourweltbei ng relies (OECD 20 ltéch glusterthese are@diyitiesnwhieng e n 6 s
develop (including consultancy and resddy produce or implement new or improved processes or
products that:
Increase renewable energy or sustainable materials production
Reduce the use of natural resources by exploiting the resources or energy more efficiently
Reduce the harm caused by fofsels,

Reduce pollution problems through prothk) processes and consultation;

= = =4 =4 =4

(Copenhagen Cleaech Cluster 2012).
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While there is ho common universally agreed definition of green jobs, there is a strong and
emerging consensus on how to view green jdbar instance, the International Labour Organisation
(ILO) has been active in promoting the green jobs agenda and has developed the following definition

of its own:

Jobs are green when they help reduce negative environmental impact ultimately leading to
environmentally, economically and socially sustainable enterprises and economies. More
precisely green jobs are decent jobs that:

Reduce consumption of energy and raw materials;

Limit greenhouse gas emissions;

Minimise waste and pollution;

= = =4 =4

Protect and reste ecosystems
(International Labour Organisation 2012).

The term Qhlpweverlmited to Bndlysig the labour force effects of the transition to
a low carbon economy. There will in fact be many types of green jobs, each with different dimensions
of skill and vulnerability and each responsive to different combinations of policy action.

At the broae@r level there are two sources of positive employment effects forecast from
increased policy action (regulation) to address climate change (OECD LEED 2010):

i. Climate change regulation will lead to the expansion of Environmental Goods and
Services (EGSand

ii. Production association with EGS industries is more labour intensineothar traditional
industries where labour will be replaced. This may be explained by the emerging nature
of some of these industriewhich meanshey have not reached the stage oféntental
innovation that increases the efficiency of inputs to outputs that other, more traditional
industries have established.

A recent UNEP study2011) highlights four labour market impacts, two positive and two
negative:

iii. Additional jobs will be creted which produce new products and services in response to
climate change regulatipn

iv. Some employment will be substitutédor example employment shifting from fossil fuel
energy generation t@newable;

V. Some jobswill be eliminated without substitutionsaregulation decreases the costs of
production

Vi. Many existing jobs will be transformed, refined and updated agoddaty skills and
work methods are upgraded.

Whether the number of new jobs created will outnumber those lost is undecided. Recent studies
(Wei et al 2010) note that new jobs created in response to the need for new activities or the shifting of
current activities to be less carbon intensive (for example through increased renewable energy
generation) will require more labour th#mat required or the ceased activities. However, whether
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this is a short term or longerm phenomenon will depend on the development of these emerging
industries. The labotrich requirement may in fact be due to these new products and services being in
the emerging plse of their technology lifecycle and therefore likely to experience efficiency gains
(more output for the same or less input, including labour) as they develop. This would make this
labour intensity a sheterm phenomenon. Some authors (Fankhauser2808&) argudhatthis has
already started to happen with the wind industry. This continued uncertainty again highlights the on
going need for monitoring.

The economic transition to a greener economy is significantly underpinned by the skills that
human reources will need téearn toundertake new tasks or to transform the way of producing
goods and services. The International Labour OrganigatitinO) study on skills for green jobs
(2011) points to five major challenges of skills development for graes1 (1) shortage of qualified
teachers and trainers in newly emerging green vocational fields that can take on the rolein§ diffus
up-to-date environmental knowledge; (2) lack of-adlination between different levels of
government and inadequate resms planning for implementation dhe sectoral level; (3)
devel opment of active | abour market policies fo
j obsod; (4) update of training and qualificatior
change driven by greening of the economin particular technical and vocational education and
training (TVET) can lag behind if measures aot adopted; and (5) develop systems of anticipation
of skills needs and labour market information for green jbbs can inform both the public and the
private sector.

A new OECD report analysing the jobs potential of a shift towards acdolaon economy
(OECD 2012) suggests that policy makers need to focus on three main policy challenges: (1) fostering
a smooth eallocation of workers from losing to winning firms; @suringthat workers obtain the
new mix of skills required for cleaner production; and (3) developing synergies between green growth
and employment quality and growth. These synenmgigg precedgood policy design as they are not
inherent to green growth per se. Labour market and skills policies have therefore an important role to
play in the green transition, in particular for reducing the insecurity due to job displacement, fostering
ecainnovatian through education and training, and making the tax and benefit system more
supportive of employment.

In line with this, a new CEDEFOP study reveals an uncertain and fragmented picture of both
policycoor di nat i on a n-dperatipnatdwartisaH delvelapmeit ofctlee green economy
and its implication for skills and training activities (CEDEFOP 2012). Uncertainty about
environmental regulations and policies makes it difficult to anticipate skill needs; multiple entry
routes and insufficient recogith of skills acquired through nefiormal or informal learning tend to
deter workers from transferring to green jobs; learning providers are not sufficiently active in
anticipating demand and are discouraged by uncertain and diverse employer Imeddsse
circumstances, especially at the local leypalicymakers, the social partners and training providers
need to work closely together to ensure a consistent policy framework that can promote future
investment in the green economy.

Policy design indicatar for green jobs are starting to be developed. In OECD LEED (2010)
there isan initial set of criteria and indicators that reference industry, production method, value chain
position, awareness of the organisation, occupational profile, job qualityraed gorkload (see
Figure C.3 intheannex for details of these criteria).

However, understanding how green related jobs are generated requires greater understanding of
sectoral industry dynamics and drivers both in manufacturing and service sectord. these key
drivers can be found in the financial markets, for example, emissions trading experts or brokers
dealing exclusively in socially responsible investments (SRIs). Just a decadbemgovery same
financial experts may have been brokers workangthe floor of any number of stock exchanges
found in major cities around the world. Today whether in Wall Street theiheart of Copenhagen,
they generate the financial instruments required to put new energy or green infrastructure projects to
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work. Between thenthey have an expert understanding of the political and financial drivers of green
growth and where new green business and investment opportunities can be activated.

Such financi al experts can be seen Ilagtheywor k i
provided the expertise @llow Danske Banko increase its investment in assets under management in
order to meet t he Bankbs SRI policy, from DKK !
(Danske Bank 2011). Danske Bank in 2009 was awalled t Gr eenBi z award for t
with Agreen sourcing and environment al supplier
appointed by the Danish Ministry of the Environment. In 2010, the bank was highlighted in the
FTSE4 Good Sustainability ledx f or i ts work on Aits environment
et hical i ssues related t.o our businessodo (Danske

Although this example shows tha new type of job has been created in the financial services
sector, this vitally importantaivity is unlikely to appear on the radar of official statistics. Some
studies argue thdhe nature of green jobs is indeed dependent on their occupational profile (OECD
201Q p.29:

This [a green job] refers to the nature or purpose of the job, éctge of the sector it is
performed in. Almost any occupation can be considered green as long as it contributes to
reducing harmful impacts of human activity on the environment, either directly or indirectly.
As a result, occupations ranging from managersales workers to labourers can all at

some point be considered as being green.

Such transitionswhether blue or white collar to green collar joaee taking place across many
parts of the economy. Nidumolu, Prahalad, and Rangaswami (2@1ting in theHarvard Business
R e v i spectalsissudsreening Your Business Profitabbapture this process at work (see Annex
C.2). They describe how green growth influences change in the workplace and fuels demand for new
competencies. There are five stages of this process.

Stage one refers to the importance of compliance (the regul&tmmework) in driving
innovation and workplace change. Unlike most other developed economies, Denmark has been
driving a sustainability and regulatory agenda for over a generation, which has underpinned its place
as a cleaftech leader, and in the processated the requisite skills base to keep them at the forefront
of a new generation of cledach R&D and knowhow.

These changes are in turn driven through the supply chain from one company to the next,
increasing efficiencies to life cycle assessmentuasmarised in stage two. The process at this stage
accelerates the uptake and diffusion of new ecteah production processes, technology and
knowledge. At this point we also witnethge greater involvement of the knowledge institutions as
they begin tacollaborate more closely with early cletath adopters and leaders.

This momentum builds into stage threéere new products and services are developed and in
the process create demand for new green workplace competencies and even entirely nelansccupat
This is the point where companies and their management either have to adapt or perish. Agile
companies will embrace the development of new competencies and new work roles.

Those that survive stage three and the process of creative destructicansdion to stage four
in orderto formulate new business models that can ultimately transform the very basis of competition
itself. Whether through new models of collaboratiofpadopting business strategies that combine
digital or physical infrastreture, these new companies Hrefuture green innovators. This operating
environment is complemented by skills formation as new courses and curriculum are developed to
support the training and investment needs of the private sector.

Finally, stage five signals the creation of next practice platférmvhich lead companies to
fguestion through the sustainabil iibhordetbdevep t he doc

Measuring the &tential of Local Green Growth © OECID12





















































http://www.ebst.dk/publikationer/ivaerksaettere/ivaerksaetterindex_2011/978-87-92518-69-9.pdf
http://www.ebst.dk/publikationer/ivaerksaettere/ivaerksaetterindex_2011/978-87-92518-69-9.pdf
http://www.ebst.dk/publikationer/ivaerksaettere/ivaerksaetterindex_2011/978-87-92518-69-9.pdf
http://www.ebst.dk/publikationer/ivaerksaettere/ivaerksaetterindex_2011/978-87-92518-69-9.pdf
http://www.ebst.dk/publikationer/ivaerksaettere/ivaerksaetterindex_2011/978-87-92518-69-9.pdf
http://www.ebst.dk/publikationer/ivaerksaettere/ivaerksaetterindex_2011/978-87-92518-69-9.pdf
http://www.regionh.dk/NR/rdonlyres/E7C13EC2-D8C7-4CE8-8AA4-E8D46A0A066B/0/Erhvervsanalyse_2011.pdf
http://www.regionh.dk/NR/rdonlyres/E7C13EC2-D8C7-4CE8-8AA4-E8D46A0A066B/0/Erhvervsanalyse_2011.pdf
http://www.regionh.dk/NR/rdonlyres/E7C13EC2-D8C7-4CE8-8AA4-E8D46A0A066B/0/Erhvervsanalyse_2011.pdf
http://www.regionh.dk/NR/rdonlyres/E7C13EC2-D8C7-4CE8-8AA4-E8D46A0A066B/0/Erhvervsanalyse_2011.pdf
http://www.ebst.dk/file/194020/regional_konkurrenceevneredegoerelse_2011.pdf
http://www.ebst.dk/file/194020/regional_konkurrenceevneredegoerelse_2011.pdf
http://www.statistikbanken.dk/statbank5a/default.asp?w=1525
http://www.statistikbanken.dk/statbank5a/default.asp?w=1525



http://ec.europa.eu/environment/europeangreencapital/wp-content/uploads/2012/07/Section-1-Local-contribution-to-climate-change_Copenhagen.pdf
http://ec.europa.eu/environment/europeangreencapital/wp-content/uploads/2012/07/Section-1-Local-contribution-to-climate-change_Copenhagen.pdf
http://ec.europa.eu/environment/europeangreencapital/wp-content/uploads/2012/07/Section-1-Local-contribution-to-climate-change_Copenhagen.pdf
http://ec.europa.eu/environment/europeangreencapital/wp-content/uploads/2012/07/Section-1-Local-contribution-to-climate-change_Copenhagen.pdf
http://ec.europa.eu/environment/europeangreencapital/wp-content/uploads/2012/07/Section-1-Local-contribution-to-climate-change_Copenhagen.pdf
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php?title=File:Municipal_waste_generated_by_country_in_1995,_2002_and_2009,_sorted_by_2009_level_(kg_per_capita).PNG&filetimestamp=20110708152012
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php?title=File:Municipal_waste_generated_by_country_in_1995,_2002_and_2009,_sorted_by_2009_level_(kg_per_capita).PNG&filetimestamp=20110708152012
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php?title=File:Municipal_waste_generated_by_country_in_1995,_2002_and_2009,_sorted_by_2009_level_(kg_per_capita).PNG&filetimestamp=20110708152012
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php?title=File:Municipal_waste_generated_by_country_in_1995,_2002_and_2009,_sorted_by_2009_level_(kg_per_capita).PNG&filetimestamp=20110708152012
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php?title=File:Municipal_waste_generated_by_country_in_1995,_2002_and_2009,_sorted_by_2009_level_(kg_per_capita).PNG&filetimestamp=20110708152012
http://www.regionh.dk/menu/Miljoe/Jordforurening/Offentligindsatsi2012/
http://www.regionh.dk/menu/Miljoe/Jordforurening/Offentligindsatsi2012/



http://www.regionh.dk/NR/rdonlyres/E7C13EC2-D8C7-4CE8-8AA4-E8D46A0A066B/0/Erhvervsanalyse_2011.pdf
http://www.regionh.dk/NR/rdonlyres/E7C13EC2-D8C7-4CE8-8AA4-E8D46A0A066B/0/Erhvervsanalyse_2011.pdf
http://www.regionh.dk/NR/rdonlyres/E7C13EC2-D8C7-4CE8-8AA4-E8D46A0A066B/0/Erhvervsanalyse_2011.pdf
http://www.regionh.dk/NR/rdonlyres/E7C13EC2-D8C7-4CE8-8AA4-E8D46A0A066B/0/Erhvervsanalyse_2011.pdf
http://www.dst.dk/en/Statistik/emner.aspx
http://www.dst.dk/en/Statistik/emner.aspx
http://www.kemin.dk/da-DK/KlimaogEnergipolitik/danmark/uddannelseforskningudviklingogdemonstration/gr%C3%B8nne-uddannelser-og-arbejdsmarkeder/Sider/Forside.aspx
http://www.kemin.dk/da-DK/KlimaogEnergipolitik/danmark/uddannelseforskningudviklingogdemonstration/gr%C3%B8nne-uddannelser-og-arbejdsmarkeder/Sider/Forside.aspx
http://www.kemin.dk/da-DK/KlimaogEnergipolitik/danmark/uddannelseforskningudviklingogdemonstration/gr%C3%B8nne-uddannelser-og-arbejdsmarkeder/Sider/Forside.aspx
http://www.kemin.dk/da-DK/KlimaogEnergipolitik/danmark/uddannelseforskningudviklingogdemonstration/gr%C3%B8nne-uddannelser-og-arbejdsmarkeder/Sider/Forside.aspx
http://www.kemin.dk/da-DK/KlimaogEnergipolitik/danmark/uddannelseforskningudviklingogdemonstration/gr%C3%B8nne-uddannelser-og-arbejdsmarkeder/Sider/Forside.aspx
http://www.kemin.dk/da-DK/KlimaogEnergipolitik/danmark/uddannelseforskningudviklingogdemonstration/gr%C3%B8nne-uddannelser-og-arbejdsmarkeder/Sider/Forside.aspx
http://www.ebst.dk/publikationer/RU/regional_konkurrenceevneredegoerelse_2010/kap05.htm
http://www.ebst.dk/publikationer/RU/regional_konkurrenceevneredegoerelse_2010/kap05.htm
http://www.ebst.dk/publikationer/RU/regional_konkurrenceevneredegoerelse_2010/kap05.htm



























http://www.kk.dk/sitecore/content/Subsites/Klima/SubsiteFrontpage/~/media/12E701459AD14B7C81FCD6D33F2EC9CF.ashx
http://www.kk.dk/sitecore/content/Subsites/Klima/SubsiteFrontpage/~/media/12E701459AD14B7C81FCD6D33F2EC9CF.ashx
http://www.cphcleantech.com/media/376340/profilbrochure_new_021111.pdf
http://www.cphcleantech.com/ccc-newsletters
http://www.kemin.dk/Documents/Klima-%20og%20Energipolitik/Energy%20Strategy%202050_Summary.pdf
http://www.kemin.dk/Documents/Klima-%20og%20Energipolitik/Energy%20Strategy%202050_Summary.pdf



http://www.mckinseyquarterly.com/Organization/Strategic_Organization/
http://www.sister.nu/pdf/wp_11.pdf
http://files.gecompany.com/ecomagination/progress/
http://www.energioresund.org/pic_m/14_verdi_182_EnergyFuturesOresund-BridgingtheGapstoaGreenerTomorrow-IIIEE_Lund_December2011.pdf
http://www.energioresund.org/pic_m/14_verdi_182_EnergyFuturesOresund-BridgingtheGapstoaGreenerTomorrow-IIIEE_Lund_December2011.pdf



http://www.regionh.dk/NR/rdonlyres/2F0F6876-52B4-4092-8BA5-89392D6553C7/0/Klimastrategiforhovedstadsregionen21nov2011.pdf
http://www.regionh.dk/NR/rdonlyres/2F0F6876-52B4-4092-8BA5-89392D6553C7/0/Klimastrategiforhovedstadsregionen21nov2011.pdf
http://dx.doi.org/10.1787/5k9h2q92t2r7-en



http://www.oecd.org/dataoecd/32/48/48012326.pdf
http://www.cphcleantech.com/media/1783818/monitorsummary2011.pdf
http://dx.doi.org/10.1787/5k98p4wm6kmv-en












http://www.oecd.org/document/6/0,3746,en_2649_34417_48702278_1_1_1_1,00.html
http://www.oecd.org/document/25/0,3746,en_2649_34417_46891033_1_1_1_1,00.html
http://www.oecd.org/document/25/0,3746,en_2649_34417_46891033_1_1_1_1,00.html
http://greengrowthleaders.org/












http://www.oecd.org/dataoecd/2/30/49040773.pdf








































