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being developed through significant R&D investments. However, the development of this emergent
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1. Introduction

Despite the belated awareness of environmental protection and sustainable development
challenges among stakeholders, and their limited commitment to these issues, the last few
years have seen the emergence and gradual development of a number of innovative
environmental products and technologies'. Although many consider “technology” to be one of
the main causes of climate warming and environmental degradation, along with demographic
change and economic growth, it also represents a key solution. More *“sustainable”
technologies, products, services and processes will, to a certain extent, become available over
the short to mid-term and can therefore be deployed rapidly if suitable public policies are put
in place. The development of more radical environmental technologies (especially in
renewable energies) is also already envisaged within the next decade or so with huge potential
impact on growth and job creation (at the condition, however, that the considerable financial
investments that are required will effectively be engaged). Further more, for some authors
(Berkhout, 2002; Smith et al., 2005; Nikvist and Whitmarsch, 2008; Suurs and Hekkert,
2009), these technologies may even constitute a “new techno-industrial paradigm” reflecting
the engagement of our societies in a “sustainable” (Kemp et al., 1998; Elzen et al., 2004; Kern
and Smith, 2008) or “post-carbon era” (Nakicenovic, 1996; Foxon et al., 2008; Grubb et al.,
2008; OECD, 2009). This new paradigm is susceptible to impact — and it has more and less
already started to do it — the technological, economic, institutional, organizational and
strategic variables of many if not most sectors. Moreover, as we aim to show it in this article,
environmental innovations appear to re-shape the dynamics of many territories (Countries,
Regions, Cities) all around the World through the constitution of “green clusters” around
production, research and innovation activities addressing the challenging issues related to
Sustainable Development, to the preservation of the Environment and to the attenuation of

Climate Change effects.

This structural momentum towards “green” (or “clean”) industries and technologies reflects a
change in the way different stakeholders perceive environmental and climate issues in four
key areas. Firstly, the environment has become a global and long-term challenge, including
changes to the Earth's climate, the depletion of natural resources, and multiple impacts on
ecosystems, health, crop production, coastal systems, housing, etc., and, as a consequence, on

the world economy. It is no longer simply a question of local pollution (atmospheric,

! Broadly speaking, an environmental innovation can be defined as a “new or modified processes, techniques,
practices, systems and products to avoid or reduce environmental harms” (Beise and Rennings, 2005, p. 6).
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groundwater, soil, etc.), which can be reduced relatively quickly. In order to protect the
environment and our climate we need to approach these problems from a global perspective
and to take rapid coordinated action, concurrently and across the board (see the
recommendations of the Intergovernmental Panel on Climate Change and the "Stern report").
Secondly, the deterioration of the environment can no longer be solely attributed to industrial
production processes, and consumption patterns now feature prominently in the equation. In
this regard, the environment has become a "social issue” and even calls into question aspects
of our civilisation. Thirdly, the limited, passive (or corrective) and local management of
ecological and climatic degradation is gradually being replaced by the conviction that
protecting actively the Environment is not necessarily harming growth, job creation and
competitiveness — in fact, and in line with “Porter's hypothesis” (Porter, 1991), it may well
produce the (positive) opposing effects. Fourthly and lastly, decision-makers have understood
that only a sustainable innovation policy (Foxon and Pearson, 2008; Nill and Kemp, 2009)
(i.e. one combining various policies in terms of environment and innovation, but also energy,
housing, transport, agriculture, education, regional development, etc. as part of an integrated
and co-evolutionary approach) is likely to promote radical environmental innovations with the
ability to set in motion the cumulative and long-term development of competitive green
sectors at a global and continental level (Kivimaa and Mickwitz, 2006; Janicke, 2008; Depret
and Hamdouch, 2009; Hamdouch and Depret, 2010; Mowery et al., 2010).

This paper aims to further examine the phenomenon of the (industrial, institutional and
spatial) emergence and structuring of new (green) growth sectors for products, technologies,
processes and services designed to help protect the environment over the long term. We will
start by sketching some key features of this “green economy”, the main innovations it has
produced and the different industries it covers. We will then attempt to identify key public and
private initiatives aimed at developing industrial and service activities related to the
environment by focusing on those countries most advanced or active in the field. We will go
on to show that only a long-term combination of measures pertaining to environment,
innovation and other policies is likely to promote the emergence, development and
dissemination of radical environmental innovations within certain territories. An overview of
various national “models” will reveal how money, despite having an important role to play, is
only one of a number of factors, and that, as with other issues, there is no “One Best Model”
to apply to this question. Finally, the paper concludes by drawing some further research

avenues.



2. The “Green Economy”: Outline and potential

It is difficult to provide a clear outline of the various “green markets”, particularly from a
statistical point of view (Depret and Hamdouch, 2009). However, various converging trends
provide clear evidence that these markets are now substantial and grow rapidly.

Viable and highly diversified growth markets

Given this situation, statistical studies provide numerous and sometimes highly varied results
depending on the scope of the study (OECD, 2008). However, most studies emphasize the
fact that these market niches are now reaching a “critical mass” for the various key
stakeholders: for industrial and service companies (in terms of new markets and funding
resources, and of alternative sources of profit); for consumers (in terms of the availability of
more sustainable goods and services); for political decision-makers (in terms of growth and
job creation potential, and of territorial development and competitive advantage); and for

financiers (in terms of investment opportunities).

In 2008, the global turnover generated by environmental technologies was estimated at $782
billion (U.S. Department of Commerce, 2010). If widening the scope and considering the
world market of environmental products and services, the current estimates are about $1,370
billion; they are expected to double by 2020 (UNEP/ILO, 2008). A study published in 2009
goes even further in estimating that the market of “post-carbon and environmental goods and
services” was about $5,000 billion (£3,045 billion) in 2007-2008 (BERR, 2009). However, as
evidenced in Table 1, the “geography” of such markets is rather concentrated around only few

key Developed and Emergent “players”.

Insert Table 1 about here

The potential of the “green economy” in terms of job creation is equally important. Indeed,
various studies (in different countries and for various time-horizons) converge in estimating

that the potential of “green jobs” creation (both direct and indirect jobs) is substantial,

2 This approach is the largest. It comprises all the activities related to the environment (waste processing, water
purification and delivery, de-pollution, etc.), all sectors of renewable energies (wind, photovoltaic, biomass,
hydro-electricity, geothermal, etc.), and all the activities designated as being “low-carbon” (nuclear power,
alternative fuels, CO2 capture and storage, eco-building, “carbon finance”, energy management, etc.).
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especially in sectors such as building (eco-building and energy efficiency), energy and
personal services (UNEP/ILO, 2008).

These expectations or forecasts are recouped by various other indicators or concrete

evolutions observable in several areas.

Growing interest of major industrial and service groups...

At the corporate level, a growing number of companies are now adopting a “Corporate Social
Responsibility” and Sustainable Development approach in their organizational and strategic
orientations (Ingham et al., 2010), and are also investing and diversifying more and more in
“green business” activities. This is particularly noticeable in the cleantech (fuel cells, new
materials, energy efficiency, etc.) and renewable energies (agro-fuels, solar and wind energy,
biomass, etc.) sectors (IEA, 2008; Pernick et al., 2010; UNEP, 2010) in which the needs are
considerable. At the same time, following the Kyoto Protocol ratification, R&D expenditures,
as well as the number of patents and of commercialized innovations in the environmental field
have literally boomed (OECD, 2008; Johnstone et al., 2010).

...And from the world of finance

This fast-growing trend is also observable in the financial field where both the number and
the size of Merger & Acquisition deals have substantially risen in the recent period (UNEP,
2010). This has been particularly marked in the wind and solar energy sectors (REN21, 2010).
Equally, some key actors in the financial field (Venture Capital, Ethical Funds and several
Pension and Investment Funds) are more and more attracted in investing in the environmental
business, especially in the United-States increasingly invest in green business (NVCA, 2010)
and Europe (Payton and Kneller, 2009), but also in Emerging Countries in general, and in
China, India and Brazil, in particular (NEF, 2009)°. Finally, one should notice the recent fast-
development of Emission or Pollution Bonds and Carbon Funds markets within the key
financial places (UNEP, 2010).

% Developing Countries (including Emergent Countries) are already accounting for more than 28% market share
of total “post-carbon” activities in the World (BERR, 2009; see Table 1 above). At the same time, they represent
38.8% of total World investments ($46.2 billion from a total of $119 billion) in 2009 dedicated to renewable
energies and energy efficiency (but excluding R&D expenses and small-scale investments). Among this, China
accounts for $33.7 billion (i.e. more than the United-States, UK and Germany together), Brazil for $7.8 billion,
India for $2.7 billion and Mexico for $2 billion (UNEP, 2010). Finally, one should notice that both venture
capital companies and private equity funds are extremely involved in emerging areas (South-America, Asia-
Pacific area, the Middle-East and Africa as well) where they have invested in 2009 $1.3 billion, i.e. 19% of the
World total amount of their investments in environmental sectors (UNEP, 2010).
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The **greening” of public policies

At the institutional level, the context for the development of the green economy is also
increasingly becoming more favourable thanks to various factors, especially: the works of the
Intergovernmental Panel on Climate Change and the “Stern report”; the increase and volatility
of raw materials and energy prices; the installation of the new Administration in the United-
States; the financial, economic and social consequences following the subprime crisis; etc.
Equally, and in relation with the factor noted above, the “new green economy” is now
provoking a growing commitment in many countries and regions of the public authorities, but
also of the civil society in the. This commitment stems partly from an emergent and
consolidating change in mentalities and behaviour of consumers/ citizens (Bonini and
Oppenheim, 2008), but also from the conviction that recovery from the crisis requires a more
sustainable economic growth pattern. By a matter of fact, this new “ecological awareness”
translates very concretely in the privileged role given to the “green growth” theme in the
“stimuli plans” engaged for amortizing the consequences of the economic crisis started in
2008 (Robins et al., 2009; UNEP, 2010)*.

The emergence of ““green clusters” and environmental innovation networks

Lastly, and very importantly vis-a-vis the new territorial dynamics underlying the
development of the green economy, there is now a move towards the formation of clusters
focusing on activities, research and innovation in these environmental fields (Christiansen and
Buen, 2002; Brown et al., 2007; Barreto and Kemp, 2008; Foxon and Pearson, 2008; Mans et
al., 2008; Lehmann et al., 2009; Cooke, 2010; Madsen and Andersen, 2010).

These clustering dynamics are mostly needed because the development of green technologies
is constrained by several factors. Firstly, these technologies often require the constitution of a
critical mass of knowledge, competences and human and financial resources. Secondly, they
imply huge R&D, production and commercialization costs (Grubler et al., 1999). Thirdly,
clean technologies are subject to many barriers that render their development or dissemination
particularly difficult (del Rio and Unruh, 2007). Lastly, green technologies usually require a

* Within the scope of their respective “Stimuli Plans”, the 15 most developed countries in the World have
decided to invest a total of $187.6 billion in “green sectors” (UNEP, 2010). Among them, the United-States
($66.6 billion), China ($46.9 billion), South Korea ($24.7 billion) and Germany ($15.3 billion) have been the
most active in this area.



close coordination among a great number of heterogeneous and geographically dispersed
actors. This coordination often goes through the formation of interest coalitions, vertical and
horizontal partnerships, inter-organizational networks as well as social and political networks,
etc. Hence, there is a crucial role played by the territorial and institutional settings (at various
scales) in which clean technologies can better develop and disseminate. By favouring the
emergence and development of viable green clusters, these settings help solving the
constraints identified above while giving coherence and visibility to the activities and actors

involved within greentech innovation processes.

These “green clusters” (and the innovation networks they build on) appear to be highly
concentrated geographically (and technologically) and, for the most part, at an early (even
very early) stage of development (see Table 2)°. The main (or most visible) clusters are
located in certain US states and Canadian provinces, some major Japanese cities, certain
regions of the EU (Germany and Scandinavia, in particular), and some Emerging Countries
(notably China). They occur precisely in those territories where the public authorities
(national, regional or local) adopt (with the support of a vast coalition of private stakeholders
and institutions) an active approach to the long-term co-integration of environment policies

and innovation policies (Depret and Hamdouch, 2009; Hamdouch and Depret, 2010).

Insert Table 2 about here

3. Public policies to promote environmental innovation: Six national
contrasting case studies (US, Japan, Denmark, France, South Korea,
China)

The six countries cited below are among the most advanced or most active (in terms of
activities and/or statements) in the field of environmental R&D and innovation. We believe
that they constitute a number of interesting, although not yet fully established and often
imperfect, examples or “models” of the long-term development (for the first three examples)

or not (in the case of France) of promising new sectors.

> This “emergent” character of most green clusters may be explained both by efficiency constraints (especially
the need to reach a critical size) and historical factors (the “path-dependency” inherited from past industrial and
institutional structures and choices).



The US: A decentralised yet coordinated dynamic approach

As in many other fields, the US has taken the lead in environmental R&D and new
technologies. In this regard, they benefit from a favourable “ecosystem” supported by a
particularly active policy implemented at different spatial scales, but some serious

uncertainties and threats are still ahead (Table 3).

Insert Table 3 about here

Indeed, it is in the United-States that the recent effort for environmental R&D is the most
spectacular. If in 2010 only $4.6 billion have been granted by the Obama Administration for
the funding of R&D in the environment and energy fields (AAAS, 2010)°, by contrast, in
2009, within the $787 billion Recovery Act launched by the Obama Administration, between
$66 billion and 112 billion are devoted (to be spent up to year 2013) at the federal level to
R&D investments in the new technologies related to renewable energies and sustainable
development (Robins et al., 2009; UNEP, 2010).

At the same time, certain pioneering states are now investing massively in the development of
regional centres of environmental and energy excellence, both because they consider the
"green economy™ as an important source of growth and jobs, but also because they want to be
more responsible and ambitious (than the federal state) in reducing greenhouse gas emissions.
This is the case in California, which represents a fully-fledged green business development
"model". Other American states (Texas, Massachusetts, New York, Washington, Colorado,
Connecticut and New Mexico in particular) are also very active in the field, particularly (but
not solely) through public-private partnerships and interregional initiatives (see e.g. the
Regional Greenhouse Gas Initiative, the Western Climate Initiative, the National Alliance of
Clean Energy Business Incubators and the Northwest Energy Technology Collaborative). At
the local level, many cities and counties display a remarkable degree of activism based on a

policy of clustering and/or different measures.

® In reality, taking into consideration the decentralised governance of the R&D public funding system in the US
(OECD, 2008), the federal credits dedicated to the environment are much more significant. In fact, although the
Environmental Protection Agency and the Department of Energy are traditionally very closely involved in
financing environmental and energy R&D, other independent agencies (NASA, National Science Foundation,
Advanced Research Projects Agency-Energy, etc.) and many federal departments (Defence, Health and Human
Services, Agriculture, Transport, Commerce via the National Oceanic and Atmospheric Administration, etc.)
also develop and support specific or interagency programmes (AAAS, 2010).
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For each spatial scale in question (federal, states, county, city), governments and various
public agencies and authorities invest significant financial resources and engage a large
spectrum of measures and tools related both to environmental policies (taxes, incentives,

regulations, etc.) and to innovation policies (business incubators, tax credits, etc.)’.
Japan: A centralised but scalable model

Since the Seventies, Japan has pursued an ambitious environmental innovation policy. Partly
to reduce its dependence on oil, but also to identify promising new sectors capable of
replacing traditional industries (Inoue and Miyazaki, 2008). That is why Japan decided to
invest massively and primarily in the photovoltaic energy sector, in particular the Sunshine
(1974), Moonshine (1978) and New Sunshine (1994) programmes run by the Ministry of
International Trade and Industry, which has enabled companies like Sharp, Kyocera and
Sanyo to become world leaders. This planned policy is based on a number of key measures
(Beise, 2004): the financing of university and private R&D programmes; financial and tax
incentives to fit residential and professional buildings with photovoltaic cells; fitting
government buildings with PV cells; the grid-connected photovoltaic installations; attractive
feed-in tariffs; encouraging competition between producers; and stimulating exports to create a
leveraging effect to widen the scope of the market and, therefore, benefit Japanese producers.

This momentum was boosted by the ratification of the Kyoto protocol. This provided the
background for the New Energy Act (1997), which included a series of measures to promote
renewables (support for R&D, tax incentives, subsidies, preferential loan rates, etc.). In May
2006, the METI (Ministry of Economy, Trade and Industry) went a step further with the "New
National Energy Strategy” (MET]I, 2006a) focusing on four key areas: the energy efficiency of
buildings, "new energies" (photovoltaic, wind, biomass), transport (ethanol and fuel cell-
related initiatives) and nuclear energy. More recently, the government announced that it was
going to inject $30 billion over five years into research in "eco-innovations" as part of the
Cool Earth - Innovative Energy Technology Program (METI, 2008). At the same time, the
NEDO (New Energy and Industrial Technology Development Organization) — a METI
independent agency with a €1.33 billion budget — finances numerous R&D projects (totalling
€662 million) in the environment and energy fields (NEDO, 2007). Lastly, considerable effort

has been put into financing seven innovation clusters specializing in environment-related

” For a detailed account of these varied tools in the US context, see Depret and Hamdouch (2009), and
Hamdouch and Depret (2010).



issues (MET]I, 2006b; MEXT, 2006). This policy in favour of environmental innovations has
recently benefited from a new breath thanks to the victory of the Japanese Liberal Party
(Democrats) at the general elections in August 2009. Indeed, the Japanese Democrats are
promoting a “low carbon society” project considering the environment and energy as one of
the six “strategic areas for growth” (strategy for becoming an environment and energy power
through “green innovation”) on which is founded the new Japanese industrial policy (METI,
2010). In this perspective, the Japanese Administration has implemented a dedicated policy
(National Strategic Projects Related to “green innovation”) focusing on three key areas: the
promotion of renewable energies (NEDO, 2010), the energetic efficiency of buildings and the

development of new generation environmental innovations (NRC, 2010).
The key features of the “Japanese Model” are summarised in Table 4.

Insert Table 4 about here

Denmark: A potential “mini California™?

From the Seventies onwards, Denmark has been resolutely committed to wind energy (Garud
and Karng, 2003; Kamp et al., 2004; Buen, 2006; van der Vleuten and Raven, 2006;
Agnolucci, 2007; Lewis and Wiser, 2007; Smit et al., 2007). Confronted with the two
successive oil crises, which started to have a major impact on the economy and to rise
unemployment rates, and, at the same time poorly endowed with own key energy sources,
Denmark was in urge for developing renewable energy programmes that could sustain a new

growth path of its economy.

It is in this context that the Danish Wind Power Programme (1976) and the Energieplan
(1981) were started. However, as the results yielded by these programmes have been clearly
below expectations, new, more ambitious programmes and regulations have been engaged in
the Nineties, namely: the Energi 2000 programme (1990), the Wind Turbine Law (1992), the
Energi 21 programme (1996), the Plan of Action for Offshore Wind Farms (1997), the
deregulation of the electricity market (1999), etc. Following this new momentum given to the
development especially of the wind energy, this industry grew rapidly and gained in maturity
and size. As a result of this pioneering commitment in this sector, Denmark has become, and
is still — despite its small size and limited budgetary scope — one of the world's wind energy
leaders.



This development was sustained by a combination of successive, but coherent policies. Until
the late Eighties, the Danish government has mainly subsidised the investments (that were, at
this time, both substantial with rather uncertain returns) needed for the implementation of
wind farms. In the Nineties, the public financial support was mainly oriented toward
subsidising the production of wind electricity and the replacement of obsolete turbines.
During the decade 2000, the Danish government has been mainly seeking the connection of
wind farms to the electric network and the price-competitiveness of wind electricity. Today,
the Danish policy is targeting new additional goals: a greater involvement of the Danish
environmental innovation networks in European research programmes, the strengthening of
the international competitiveness of the Danish firms, the consolidation of R&D efforts in the
environment, and the promotion of “green entrepreneurship” (Danish Government, 2007,
2009). Following this strategy of increasing its competitiveness in environment sectors,
Denmark recently announced the implementation of an Action Plan for Promoting Eco-
efficient Technology with a €165 million budget. The goal is to double the share of renewable

energies, raising it to 30% of energy consumed by 2025.

To explain the success of the “Danish model” in the different environmental sectors

(primarily the wind sector), several factors should be highlighted (Table 5).

Insert Table 5 about here

France: An “anti-model’ despite a clear “voluntarist” approach?

The French eco-industry market is one of the main world energy and environment markets.
However, this apparent dynamism is deceptive, and French companies remain almost
completely absent from the clean technology and renewables sectors. This is quite
paradoxical as France does truly possess numerous assets, starting with the world leadership
of its “national champions” in sectors such as water, waste and energy, the quality of its
research institutions and its geography (under-exploited forests, high levels of sunshine, an

extensive seaboard, etc.).

This paradoxical situation has recently lead the French authorities have to take measures to
support green technologies within the “Grenelle de I'Environnement”, launched as a model of
political virtue. Indeed, the total public and private investments and the spillovers stemming
from the “Grenelle” are estimated at €400 billion by 2020. The public effort devoted to this

policy is substantial. It comes from the State (€26.3 billion), the various local and regional
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governments (€69.4 billion), and various other public institutions and agencies as well as
State-owned enterprises (€37.3 billion) (CGDD, 2009).

However, this change of course is still hesitant and fragile, especially in the very difficult
current economic and financial climate, as demonstrated by the persistently half-hearted
measures taken to promote environmental innovation and R&D, with only one billion euro
invested over four years, including €400 million for “new energy technologies” (second
generation bio-fuels, the capture and storage of CO2, energy efficient buildings, etc.).
Moreover, several key measures initially put ahead in the first stage of the “Grenelle de
I’Environnement” (such as taxing carbon emissions, tax cuts and subsidies in favour of the
photovoltaic sector, withdraw regarding the idea of a preferential tax on value added for
“ecological products”, etc.) have been weakened in the implementation stage (“Grenelle de

I’Environnement 2”).

All in all, France seems poorly prepared to profit from the enormous benefits the explosion of
the Green Economy appears to offer. Compared to the three previous examples, France is a

sort of “anti-model”, suffering from a series of errors and shortfalls (Table 6).

Insert Table 6 about here

South Korea: A ““strong voluntarist™, but pragmatic planning approach

The commitment of South Korea in the green business is very recent. From 1990 to 2005,
CO2 emissions have increased by more than 90% (like in China), putting South Korea among
the most energy intensive users OECD countries (OECD, 2010). In 2005, South Korea has
decided to change this pattern; indeed, it has been at the origin of the Seoul Initiative Network
on Green Growth, which was intending to promote an environmentally sustainable economic
growth in the Asia and Pacific region (Jones and Yoo, 2010; OECD, 2010). However, it was
not until 2008 that this initiative found its first concrete applications when the South Korean
President (Lee Myung-bak) decided to engage his country in a vast plan labelled “Low
Carbone, Green Growth”. This plan was ambitioning to make South Korea a “low carbon

society” based on a “green growth” strategy (Vilaihongs, 2009).

This National Strategy for Green Growth (2009) is in reality part of a wider framework
aiming at putting R&D and green growth at the heart of South Korean economic policy.

Indeed, the objective of South Korean authorities is to invest nearly 5% of national GDP in
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R&D (compared to 3.5 % in 2007) through a yearly 10% increase in R&D expenses from
2009 to 2012 (Vilaihongs, 2009). It is also in this perspective that South Korea has devoted
about 80 % (between $25 billion and $38,5 billion depending on the estimates) of its stimulus
plan to green growth (Robins et al., 2009; UNEP, 2010).

More broadly, the South Korean Five-Year Plan for Green Growth (2009-2013) should
translate into more than €63.2 billion of public investments, which corresponds every year to
nearly 2 % of GDP (Jones et Yoo, 2010). Within this framework, substantial investments
(about €7 billion by 2013) are dedicated to the development of more ecological products and
27 core green technologies (solar batteries, GPL hybrid vehicles, LED technologies, etc.)
(Vilaihongs, 2009; OECD, 2010). In total, the South Korean government and private
companies should invest respectively about $6,3 billion and $29.7 billion by 2015 in
renewable energies (Kang, 2010; Sojung, 2010)%. Through these substantial investments, the
South Korean authorities are expecting to strengthen the competitiveness of their economy in
this promising sector. Ultimately, the South Korean 2009-2013 Plan is supposed to generate
€110 billion to €125 billion of economic total spillovers and to create 1.56 to 1,81 million
jobs by 2013 (Ojardias, 2010).

Along with this ambitious strategy, the South Korean government has implemented a series of
incentives and measures supporting its green growth policy (Jones et Yoo, 2010; OECD,
2010): voluntary and negotiated agreement systems, energy efficiency programmes,
renewable portfolio standards, clean development mechanisms and carbon market,
environmental taxes, emission trading systems and carbon taxes, environmentally harmful
energy subsidies, R&D in green technologies, green fiscal measures, information campaigns,
the building of neutral-carbon footprint, State guaranteed loans, etc. Finally, a €750 million
programme is devoted to the education and training of more than 100,000 “green collars”
(Ojardias, 2010).

As such, the “South Korean Model” looks as a “hybrid” of political voluntarism, excessive
centralisation and public-private partnerships, which explains its obvious advantages, but also

its many structural weaknesses (Table 7).

Insert Table 7 about here

® The most part of this effort is oriented toward solar and wind energies ($2.7 billion of investments by 2015)
and for offshore-wind development ($8.1 billion by 2019) (Kang, 2010).
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China: A centralised “greening” at large scale

During the last three decades, China has enjoyed unrecorded economic growth rates.
However, this fast development has been accompanied by some severe problems: several
ecological disasters (air, soil and water dramatic pollution rates); a strong dependence on
fossil high-polluting energies (especially coal and oil); a tremendous waste or resources (very
often due to obsolete infrastructures); etc. Indeed, since 1990, China has doubled its CO2
emissions and is today the most important “contributor” for greenhouse gas emissions as well

as the first world energy consumer.

Taking awareness of such unsustainable development path and of the great dependence of the
country on fossils (70 to 80% of total energy consumption, with coal, the most polluting one,
accounting alone for 50%), the Chinese government has recently decided to profoundly revise
and recast the long-term very foundations of its development. Accordingly clean technologies
and renewable energies have been put by the Chinese authorities among their key strategic

orientations in the last two 5-year plans, and are at the heart of their legislative priorities.

The 11th 5-year Plan (2006-2010) was targeting a “harmonious society” based on a more
sustainable use of resources and a better care of the environment. This plan was then breaking
with the 1980’s and 1990’s plans that were essentially focused on economic growth and the
development of the industry and agriculture. For the first time in the contemporary history of
China, the 11th Plan went to explicitly state environmental objectives aiming at reducing the
energetic intensity of the country (Barreau and Buba, 2009). Even if it will not be publicly
available before March 2011, the 12th 5-year Plan (2011-2015) is likely to follow, and even
consolidate the new orientations put ahead in the previous one. It should notably accentuate
the direct investments devoted to renewable energies, “clean coal”, electric infrastructures and
“green cars” (according to certain sources, up to $575 billion of total investment over 10

years; see Torgemen, 2010).

In line with new orientation, China has devoted a substantial share of its stimulus plan to
green growth ($221.3 billion over 2 years®), and specifically to renewable energies (Robins et
al., 2009). In addition, within the period 2005-2009, almost $79 billion have been invested
both by the Chinese government and the private sector in renewable energies and energy

% UNEP (2010) gives a quite different amount ($46.7 billion) for the Chinese green economy stimulus plan.
Indeed, within China as well, there seems to be a large gap between what is officially announced and what is
really implemented.
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efficiency (UNEP, 2010). Since 2009, China has become the first “player” in this field (ahead
of the United-States), particularly in wind energy (81% of Chinese investments in renewables
and energy efficiency; 40% of total world investments in wind energy). In the same vein, $1.5
billion has been invested for supporting research on clean cars (Briere, 2010).

Along with these plans, stimulus policy and specific programmes, China has also deployed a
new jurisdictional/ fiscal real “arsenal” supporting green growth. Indeed, the country has
adopted in 2005 a law on renewable energies (which has been reinforced by a new law in
2007) comprising ambitious new legal mechanisms and incentive tools (especially at the
fiscal and financial level) that have already proved to be relatively efficient (Junfeng et al.,
2010). The National Climate Change Programme launched in 2007 has also marked a key
step in the Chinese environmental policy (Barreau and Buba, 2009). Finally, other laws
(particularly the Cleaner Production Promotion Law and the Environment Impact Assessment
Law in 2003) and numerous legal devices (eco-taxes, fiscal incentives, etc.) complete the
system (Wang, 2010).

At the local level, the Provinces and the metropolitan governments also play a key role
(Junfeng et al., 2010), particularly in the constitution of green clusters (Wang, 2010).
However, if this green growth strategy as applied at the regional and local scale yield a certain
“multiplying effect” of centrally-decided investments, it also often translates into the
constitution (sometimes artificially) of “local champions” (Briére, 2010), the waste of
resources (notably financial ones but spreading them over a great number of competing
projects lacking of minimal critical size; see also the French case above for a similar problem)

and the development of oversized industrial capacities.

Nevertheless, and all in all, China is already the second “post-carbon and environmental
goods and services market” (after the United-States) with a turnover estimated at $675 billion,
corresponding to 13.5% of world market share in 2007-2008 (BERR, 2009). The Chinese
market could even grow beyond $1,000 billion by 2013 (China Greentech Initiative, 2009).
Equally, China has now several world leaders in the green business (Suntech, Yingli, Trina
Solar and Solarfun in the photovoltaic industry; Sinovel, Goldwind and Dongfang in wind
energy; etc.), while other Chinese companies are likely to play an increasing role in the next
few years (BYD, SAIC Motor, Chery Automobile or Geely Auto in electric and hybrid cars or
in fuel-cells; DEC, Windey or Sewind in the wind energy industry; etc.). These companies

benefit from the direct and indirect support the Chinese public authorities (and from the
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various instruments promoting green growth policy), but also from an almost unbeatable
price-competitiveness advantage, and, last but not least, from the technological transfers

stemming from their competitors/ “partners” (Briére, 2010).

In line with this irresistible trend, is also in China where stock market new listings have been
the most important in the world in 2009 (UNEP). Equally tremendous have been venture
capital investments growth rates, reaching €350 million in 2009 (CVCRI, 2009; Wang, 2010).
Finally, the Clean Development Mechanism launched after the Kyoto Protocol has also
benefited to the Chinese companies, which have been able to capture nearly half of the carbon
emission credits allowed by the United Nations Framework Convention on Climate Change
(Briere, 2010).

Summarising, the “Chinese Model” is truly a puzzling one: it resembles a centrally
orchestrated “take-it-all” bulling (“pragmatic” or even “opportunistic”) strategy, based on
many concrete levers and substantial means, but that is (still) displaying several weaknesses,

difficulties and uncertainties (Table 8).

Insert Table 8 about here

4. Public policies, territorial specificities and the development of the “Green
Economy”

Based on the developments outlined above, and the case studies in particular, it is possible to
identify three series of conclusions and analytical observations that enlighten our thinking on

this subject.
Policy features: Lessons from leading “Green Economy” countries or regions

It seems very clear that leading “Green Economy” countries or regions share most of the
following six key characteristics:
i) They have all made a relatively major effort (in human and financial terms) over the
long-term in the R&D and environmental innovation fields;
i) They have used different tools or mechanisms related to various policies dedicated to
innovation, the environment, transports, energy, building and housing, spatial planning
and territorial development, even to agriculture, education, etc.;

iii) They are general fairly responsive, pragmatic and/or flexible;
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iv) They understand that they are committed to a process requiring a high degree of
involvement over long periods with a large number of closely interlinked stakeholders;

v) They benefit from (or were able to create) an "ecosystem™ particularly favourable to
the emergence, development and dissemination of radical environmental innovations;

vi) They tend to specialize in a single (or a few) "green sector(s)" in which they become,

in the long run, the, or one of the leader(s).

This empirical observation is supported by at least three main and closely interrelated
arguments. Firstly, environmental innovations require the development of a “critical mass” of
knowledge, skills and resources (particularly in financial and human terms), at a global (or
continental) level to cover the significant R&D, production, and marketing costs (Grubb,
2004). Secondly, there are many economic and extra-economic barriers to the adoption of
these innovations (technical/marketing, regulatory and administrative uncertainties; the lock-
in risk; sometimes excessive sunk costs; high training and experimental costs; etc.), which
tend to impede their "natural™ dissemination (del Rio and Unruh, 2007; Lewis and Wiser,
2007; Foxon and Pearson, 2008; Luken and Van Rompaey, 2008). Lastly, these innovations
require the effective coordination (through coalitions of interest, partnerships, social networks
and clusters) of a large number of heterogeneous (from an organizational and/or cognitive
point of view) and geographically dispersed actors (Jacobsson and Johnson, 2000;
Christiansen and Buen, 2002; Grubb, 2004; Steurer, 2007; Barreto and Kemp, 2008).

For all these reasons, the effective development and dissemination of environmental
innovations is facilitated when these innovations have initially been developed on a lead
market before gradually supplying “peripheral” markets (Cowan and Hultén, 1996; Jacobsson
and Johnson, 2000; Christiansen and Buen, 2002; Jacobsson and Bergek, 2004; Wietschel and
Seydel, 2007; Barreto and Kemp, 2008; Foxon and Pearson, 2008). Hence, to establish and
sustain such a market, some “protection” (at least in the early stages) of domestic firms is
generally needed (Kemp et al., 1998; Beise and Rennings, 2005; Omer-Rieder and Whitelegg,
2005; Hendry et al., 2007; Nill and Kemp, 2009).

In this perspective, adapted innovation policies and environment policies must combine

efficiently (Janicke, 2008; Hamdouch and Depret, 2010)*. Indeed, the former are crucial for

19 For a convergent analysis applied to regional development, see e.g. Pessoa and Rui Silva (2009).
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supporting the emergence and industrial taking-off of green innovations™, while at the same
time the latter, by providing clear orientations and incentives in favour of the environment,
attenuate the uncertainties and therefore encourage the various stakeholders to invest in green
technologies and activities.

This dynamics is well documented for a large number of sectors (in many countries),
including: wind and solar energies, particularly in Europe (Denmark, Norway, Sweden,
Germany, Spain, Great Britain, the Netherlands), the US (Christiansen and Buen, 2002;
Garud and Karnge, 2003; Buen, 2006) and Japan (Garud and Karnge, 2003; Beise and
Rennings, 2005); bio-fuels in Europe (Bomb et al., 2007); electric cars in the US and Europe
(Cowan and Hultén, 1996); hydrogen and fuel cells, particularly in the US, Canada, Japan,
Germany and Great Britain (Hall and Kerr, 2003; Brown et al., 2007; Wietschel and Seydel,
2007); etc.

However, the simple combination (or integration) of policies is not sufficient in itself. It also
requires a strong and lasting coordination over time of the policies that are engaged.
Otherwise, it is likely to yield only limited effects; worse, it may well simply fail (at the
image of what happened recently regarding the development of a bio-fuels’ industry in
Japan). In fact, as we will now see, the co-integration of policies requires certain time-space

conditions.

Policy co-integration and the conditional development patterns of the “Green Economy”

Although combining measures derived from both environment and innovation policies
appears to be effective, it still seems that the choice of measures to be implemented is less
important than their respective proportion and above all their timing (Hamdouch and Depret,
2010).

The long-term co-integration of public policies is to a great extent contingent in nature. This
is especially due to the various uncertainty sources that may affect each of the policies’
effectiveness. Institutional factors that shape consumers and investors’ behaviour, as well as

many demand and supply factors (economic financial, scientific, technological, social, etc.)

1 On the other hand, when the innovation policies are underdeveloped or insufficiently adapted, they are often
incapable of promoting truly innovative environmental activities, or even contribute to "nipping in the bud"
certain otherwise "sustainable™ industries. This is especially true when, at the same time, incentive measures
pertaining to the environment policy are insufficient or nonexistent (for example, the development of solar and
wind energy in France).
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are susceptible to weaken policies’ expected effects. Not only do these various factors
combine (Grubb, 2004; Kivimaa, 2007), but also, and more fundamentally, they induce one
another and therefore co-evolve alongside each other within a time-space dynamics that is
specific to a certain territorial setting (Depret and Hamdouch, 2007; 2009).

That is why the factors impacting the launch and/or development of innovation processes in
the environmental field often differ from one *“clean” technology to another and/or from one
“green” sector to another, but also from one period to another, and often from one city, region
or country to the other (cf. for example the case of the differentiated development paths of the
fuel-cells market respectively in Germany, Great-Britain, Japan and the United-States [Brown
et al., 2007]). This is particularly true given that the choice and timing of the measures to be
taken also depend on the nature of the environmental innovations in question (and their
existing or potential alternatives), and on their stage of development and scope for

application.

This being the case, advanced co-integration strategies of public policies to promote
environmental innovations and sectors are often circumstantial (i.e. adapted to the “green”
sector or to the “clean” technology in question, and to the prevailing “context”), and need to
be multiscalar in nature (i.e. adapted to targeted geographic areas), trans-sectoral, multi-actor,
sustainable (designed in a mid to long-term perspective) and gradual (i.e. evolving over time).
Hence, co-integration strategies require patience, reactivity and pragmatism (see the notion of
“time-strategic evolutionary policy” proposed by Nill and Kemp, 2009). It also supposes a
mix of “ingeniousness” (especially when there is a lack in resources) and improvisation (see
the notion of “bricolage” [sic] proposed by Garud and Karng [2003]). This policy is therefore
subject to a learning process through “trials and errors” (Kamp et al., 2004), a process within
which actors’ respective vision, actions and practices adapt and co-evolve one with each other
(Kemp et al., 2007). Finally, this co-integration of public policies in the environmental field is
usually implemented both upstream markets (R&D programmes, technology valorisation and
transfer programmes, formation of “green clusters”, education and training of a professional
manpower in environmental fields, etc.) and downstream (favouring vertical and horizontal
linkages among related activities within a technological or industrial field, guaranteeing prices
or tariffs, facilitating the access to financial and capital markets, stimulating effective rivalry
among suppliers, etc.). In fine, the strategic objective of these policies is to render the socio-

economic and institutional “context” as propitious as possible for the domestic companies
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involved in environment activities, and therefore to create and/or consolidate a real
“competitive advantage” in certain key sectors (at the image of what has been achieved by

Denmark in wind energy).
The co-existence of different ““models”

The dynamics of the emergence, development and structuring of new green sectors does not
correspond to a unique or universal “model”. In fact, although they have a lot in common, the
cases outlined above differ, in our view, according to three structuring dimensions:
1) The degree of co-integration of environment, innovation and other policies;
i) The resources (human and financial) that the stakeholders are capable investing to
promote environmental innovations and/or sectors;

iii) The responsiveness, pragmatism and flexibility of the various stakeholders.

Based on these three dimensions, we believe that it is possible to outline a basic typology of
these dynamics to reveal (among others'®) at least four generic “models” — corresponding to
the US, Japanese, Danish and French examples — each with their own characteristics and

developmental approach (see Table 9 and Figure 1).

Insert Table 9 and Figure 1 about here

5. Concluding remarks

The aim of this paper was to investigate the way sustainable development challenges and
constraints can give rise to voluntarist environment, innovation and industrial public policies
favouring the development of new green technologies and activities. However, as argued from
a broad perspective and illustrated in the national case studies examined, some key conditions
are required for making such policies eventually successful. Among several other
“ingredients”, policy integration strategies and inter-temporal coherence in policy orientations
and measures appear to be particularly crucial components in such dynamics. These
components and their effectiveness are themselves depending on various contextual and
institutional factors that appear to be highly specific to each territory considered, be it a

country or a region. Indeed, the ability of a given territory to develop a sustainable grow-path

2 Due to space limitations, other countries which deserved to be used also as “models” have been left aside,
especially Germany — which in many respects is a model similar to Japan (but more decentralised) —, and
Spain — a sort of “southern Denmark” in terms of photovoltaic energy.
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for green innovation and environment-based activities rely heavily on the historical, socio-
economic, political and cultural settings in which policies are designed and implemented (i.e.
on path-dependent factors), but also on a genuine political voluntarism, on policy adaptation
and coherence, and on the collective/ cooperative commitment of the various stakeholders

vis-a-vis the environment and green activities development (i.e. on path-creative moves).

Yet, as useful and encouraging as they may be, the analytical and empirical observations
made in this exploratory paper require further research efforts. Indeed, a more extensive and
in-depth examination of the territorial dynamics of the emergence, structuring (into clusters
and innovation networks in particular) and development (in space and time) of new
environment-related sectors is now required. The setting up of this programme of theoretical
and empirical research should, we believe, be based on an examination of at least three

complementary areas.

Firstly, it is essential to produce a more systematic and detailed account of the complete range
of measures and means used to support policies (at national and local levels) aimed at
promoting green innovations and sectors. In this regard, it is particularly important to explore
the question of the nature, consistency, level of co-integration, coordination (between the
different spatial scales and among stakeholders) and the timing of these different measures. It
is also necessary to explore the existence (or otherwise) of other geographic and/or sector-

based “models” (or “anti-models™).

Secondly, as radical environmental innovations (especially in clean technologies and
environmental services) are more likely (than mere incremental innovations) to result in the
development of new, substantial and competitive green sectors (Depret and Hamdouch,
2009), a more in-depth analysis of the determining factors and approaches impacting, within
specific territorial settings, the technological and industrial dynamics of such innovations and
the economic activities resulting from them should also be performed. This task is inescapable
if one wants to understand why certain radical environmental innovations develop more or
less rapidly (depending on the development stage of the supporting technologies and their
markets), and why this development appears within certain territories rather than in others.
From this perspective, it may be helpful to compare, for example, the developmental paths of
the techno-industrial dynamics of techniques relating to the capture and storage of CO2
(experimental technologies and non-existent markets), fuel cells (unstable technologies and

embryonic markets), photovoltaic cells or electric cars (developing technologies and niche
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markets) and wind energy (mature technologies and high-growth markets).

Finally, as in-depth territorial case studies of the development of green sectors are still in their
infancy, a major effort of empirical work on this is still ahead. This work is required not only
for understanding, on a comparative base, the very territorial dynamics at work in the
environmental field, but also for better mapping the places (regions, cities, clusters, etc.)
where such development occurs substantially than elsewhere. If sustainable development
challenges call for the creation and dissemination of new clean technologies (more broadly,
environmental innovations and green sectors), and if these technologies and innovations are to
become, as some believe or hope, a new “green gold” and the key basis for future growth, job
creation and competitiveness, then there must be obviously better or more promising “terrain”

configurations and “mine sourcing” within specific environments rather than elsewhere.
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Table 1: The Geographical “landscape” of “Post-Carbon and environmental goods and services”
Markets in 2007-2008 (GBE billions)

Value of Market in Share of cumulated
Rank Country 2007-2008 World (%)
(GBE hillions) market (%)
1 United-States 629.12 20.66
2 China 411.23 13.50
3 Japan 191.26 6.26
4 India 190.81 6.28
5 Germany 127.58 4,19 50,89
6 United-Kingdom 106.72 3.50
7 France 92.90 3.05
8 Spain 83.29 2.73
9 Italy 81.99 2.69
10 Brazil 79.54 2.61 65,47
11 Russian Federation 77.23 2.53
12 Mexico 55.18 1.82
13 Canada 54.20 1.78
14 South Korea 49.76 1.63
15 Indonesia 43.86 1.44 74.67
16 Taiwan 35.05 1.15
17 Australia 30.85 1.01
18 Argentina 27.92 0.91
19 Thailand 27.07 0,89
20 Iran 27.06 0.89 79.52
Rest of the World 623.21 20.48
Total World Market 3045,83 100.00

Source: Extracted and adapted from BERR (2009)



Table 2: An overview of the localization of the main “green clusters” in the World

Localization of Key “Green Clusters”

Main Sectors / Competence Fields

California (San Francisco, San Diego, Sacramento, Los Angeles)

Solar, Wind, Bio-fuels, Biomass,
Materials, Recycling, Water

Texas (Austin)

Clean Energies, Bio-fuels, Fuel Cells,
Energy efficiency

New England (Massachusetts, Maine, Vermont, New Hampshire,
Connecticut, Rhode-Island)

Bio-fuels, Fuel Cells, Solar, Wind,
Geothermic Energy

Fuel Cells, Biomass, Wind, Solar,

USA New York Materials, Energy efficiency
Louisiana Renewable Energies, Energy efficiency
Washington Bio-fuels, Biomass, Water
Florida
Coloradc_J Solar, Wind, Bio-fuels, Batteries,
Connecticut -

- Biomass
New Mexico
Illinois
Canada | British Columbia Hydrogen Fuel Cells
Kansai Recycling, Pu_rification, “Gret_en
Products”, “Environmental Services”
Waste Management, Recycling, De-
Kyushu pollution, Eco-materials, Renewable
Japan Energies
Chugoku
2?;2;{%2@)/3 Environment, Recycling, Energy
Kitakyushu
Zhongguancun Environment, Renewable Epergies,
Transports, New Materials
Dalian Environment, Electri(_: Car, Nuclear
Power, Wind
Zhongshan New Materials, Bio-fuels
Nanyang Electric Car
China Changsha
Jining Solar
Weifang
Guizhou Recycling
Xuzhou Renewable Energies
Fengxian Environment
Guangzhou New Materials, Environment, Energy
Germany (28 federal kompetenznetze + many regional clusters at Energy, Environment, Transports,
the Lander level) Mobility, New Materials, Chemicals
France (cf. infra) Environment, Energy, Transports, Bio-
resources
Spain (Basque Country)
European Ital_y (Tre_ntin)
Union United Kingdom (Wales, East of England)

Austria (Graz, Linz)

Slovenia (Velenje)

Hungary (Szeged, Gyéngyds)

Finland (Vaasa, Kuopio, Lahti, Oulu, Helsinki)

Clean Energies

Denmark (Aalborg, Aarhus, Lagster, Odense)

Renewable Energies, Clean
Technologies

Source: Authors, adapted and updated from Depret and Hamdouch (2010); Completed from Wang (2010) for

China




Table 3: The “American Model” (and its States’ variants and specific forms)

Main Characteristics:

A nearly unique set of permissive levers:

- A more belated commitment on the part of federal, regional and local administrations (compared with more
pioneering countries in the field), but larger and more responsive, and now better coordinated than elsewhere

- An “ecosystem” (scientific, economic and institutional) highly favourable to innovation and entrepreneurship:
Prestigious universities closely involved in cleantech projects, research contracts, business plan contests (such
as the California Clean Tech Open), etc.

- A prevailing “context” that is increasingly favourable to environmental protection and energy savings

- Strong links between researchers, entrepreneurs and investors (venture capital firms and business angels)

- A knowledge and competence base unique anywhere in the world

- Manpower trained and qualified in environmental professions

- Sector specialization centred geographically on certain states, but covering the complete range of "green
technologies" at the national level

- The advanced and multi-scaled integration of public policies and the use of a complete range of tools available
to decision-makers

- The existence of complementary industries (microelectronics, nanotechnologies, agro-biotechnologies, etc)
and service activities (intellectual property, legal and technical expertise, etc.).

- The deregulation of the energy market and structural under-investment in energy infrastructures

- The “critical mass” of the local population

- Influential social networks promoting renewable energies and clean technologies (for example, the Coalition
to Advance Sustainable Technology and the US Green Building Council)

- A new voluntarist Administration convinced by green growth perspectives

But still fragile and rather uncertain prospects:

- Political uncertainties vis-a-vis the still upcoming effects of the financial, economic and social crisis in the US,
notwithstanding the international threatening challenges for the US actual government

- The gigantic public and private debt and the real capacity (will?) to invest further in greentech

- “Bubble effects” in high-tech sectors: Will greentech escape the ICT and biotech preceding “syndromes”?

- “US greentech valleys”: irresistibly moving to (or being taken over by) Asia?

- Persisting strong pressures and recent new activism of some influential industrial lobbies (especially oil and
other carbon-intensive sectors, such as tobacco and health industries)

- Recent discovery of non-conventional gas and oil resources, and enduring huge impact of barrel price
evolution on green investments

Source: Authors




Table 4: The “Japanese Model”

Main Characteristics:

Key advantage levers:

- A considerable and advanced effort on the part of the authorities, taken on gradually by industrialists

- Strong links between the worlds of research and industry

- A systematic search for synergies between several complementary technological fields (i.e. between different
clean or green technologies, biotechnologies, new materials and nanotechnologies in particular)

- A high geographic concentration of efforts in a limited number of (7) clusters

But some concrete potential weaknesses and threats:

- A particular specialization in a growing (excessive?) number of potentially high-growth niche markets, but
costly, contested and uncertain technological areas (photovoltaic energy, hydrogen and clean vehicles, biomass,
etc.)

- Limited and gradual coordination, yet not always constant or effective, between environment policies and
innovation policies — as demonstrated by the recent failure to develop a Japanese "Bio-fuel" industry

- Aging population and the possible declining purchasing power and financing resources for new technologies

- Coping with new Asian economic “challengers”

- Difficulty to access some key resources (cf. for example the recent stop in Chinese exportation of rare earths
and metals to Japan)

Source: Authors




Table 5: The “Danish Model”

Main Characteristics:

Many strengths:

A strong social, political and economic demand (supported by public opinion, the government, and by lobbies
representing employers, the agricultural industry and anti-nuclear groups) for new job creating activities

A long-term planning that is at the same time:

- early and proactive, enabling Danish first-movers to clearly take the lead over their current key competitors;

- “ingenious” and pragmatic, since it is financed from relatively limited resources;

- gradual, i.e. based on an incremental learning process focusing on research, development and demonstration;

- centralised, but coordinated and designed to help local stakeholders (public services, local authorities, rural
cooperatives, private establishments, etc.);

- founded on an advanced, continuous (despite changes in the political landscape) and flexible integration of
policies in support of environmental sectors, in particular wind energy;

- focusing on stimulating demand as well as supply.

An established culture of compromise between the different “social” stakeholders and numerous public-private
partnerships bringing together the government, businesses, research institutions and banks

A “national sector-based innovation system” that is:

- involving all innovation stakeholders in the sector: designers, producers and installers of turbines, customers,
research institutions, electricity companies, etc.;

- founded on close collaboration upstream of the markets, through coalitions of interest (i.e. lobbies),
cooperation and networks in order to champion the “profession” on the one hand, and on the other to build and
consolidate a major and globally-recognised “knowledge and skills base”;

- based on a stimulating competitive environment downstream of the markets (particularly export markets).

A very internationally-oriented model: priority given to exports to the biggest growth markets (US in the mid-
Eighties; Brazil, Russia, India and China in more recent years) and strong involvement in collaborative EU
programmes

A focus on several key technologies: wind energy, and more recently (and to a lesser extent) biomass,
wastewater recycling, energy efficiency, industrial biotechnologies, bio-fuels, hydrogen

But some challenging weaknesses and threats:

- Small domestic market (potential difficulty in engaging and amortizing investments in new generation
cleantech)

- Narrow technological specialization (mainly wind energy)

- Growing pressure of major “players” (e.g. United States, Germany and Spain) and ambitious, powerful
“newcomers” (e.g. China and India) in renewables

Source: Authors




Table 6: The “French Model”

Main Characteristics:

Potential advantages (Genuine “World-class” assets):

- Some global industrial leaders (EDF, GDF-Suez, Areva, Veolia, Total, etc.)

- Real “World Class” competences in water, nuclear power, waste management, energy efficiency, public
transports, urban design, etc.

- Geographical key advantages: large (underexploited) forests; many sunny and windy regions; wide double
seaside’s; etc.

But too many enduring (yet voluntarily managed and sometimes relatively overcome) weaknesses and
brakes:

- Belated efforts (mainly countercyclical), still underdeveloped (particularly in the private sector), or even of
“eyewash” sort (announcement effects; burden put mainly on local governments, whose Financial resources are
rather fragile; hope that a multiplying effect of public expenditure will be yielded by the private sector; etc.)

- Disciplinary compartmentalization of the various technological fields, the benefits of which are potentially
linked to the environment (including when the innovation stakeholders involved are co-located or
geographically close)

- Focus on first generation eco-technologies (end-of-pipe) rather than second generation eco-technologies
(integrated)

- Overly dispersed R&D resources and projects: for example, the “competitiveness (green) clusters™ policy

- Essentially “small-scale” nature of the policies deployed (i.e. not internationally-oriented enough, sometimes
autarkic)

- Persistence of many institutional obstacles

- Inhibitive role of industrial lobbies (particularly the automotive, chemical and nuclear lobbies) and
intermediaries (politicians, trade unions, and technocrats)

- Large number of, and lack of coordination between, different environmental innovation stakeholders: the
"financiers" (different ministries involved [economy, industry and employment; ecology, energy, sustainable
development and regional development; higher education and research; etc.], multiple agencies (in particular
ADEME), and certain Regional Councils and the European Union) and those receiving finance (Centre
National de la Recherche Scientifique, Commissariat a I’Energie Atomique, Institut Scientifique de Recherche
Agronomique, University research laboratories, specialized industrial technical centres, industrial R&D
laboratories and consultancy and engineering companies)

- Absence of links, consistency and coordination between the environment policy (still too often essentially
corrective) and the innovation policy (seen more as part of the higher education policy, or even a regional
development policy, rather than as a real R&D and entrepreneurship policy)

Source: Authors

3 No fewer than 23 of the 71 (1) “Péles de Compétitivité” (competitiveness clusters) in France perform activities
related to the environment, energy and transport. Unfortunately, none have been awarded the “superior” label of
“world-class competitiveness cluster”, while only four among them have an international scope and critical mass
(see DATAR, 2010).




Table 7: The “South Korean Model”

Main Characteristics:

Clear advantages:

- A National Vision for the Next 60 Years (1)

- Focused measures supporting an ambitious strategy (“Creation of a New Green Korea™)

- Substantial efforts (2% of yearly GDP from 2009 to 2013) aimed at catching up with the green economy
leaders

- Large industrial groups (“chaebols”, like Samsung, LG, KT) as key stakeholders of the South Korean “green
new deal”

But enduring structural weaknesses:

- Enduring protectionism; administrative brakes; weakness of the national electric infrastructure; strong
dependence of SMEs on chaebols and public aids; etc.

- High overseas dependence (97 %) on energy sources and relatively low energy efficiency in industries

- Opposition of NGOs to some measures of the Plan, e.g.: the project for the rehabilitation of four large rivers
and the subsequent construction of four tidal power stations; priority given to nuclear power in comparison to
other renewable energies; modest ambition regarding the reduction of CO2 emissions; etc.

- Mismatch between human resources and R&D spending in Korean universities, and enduring weak
collaboration among universities, research centres and industrial companies.

Source: Authors




Table 8: The “Chinese Model”

Main Characteristics:

A set of obvious levers and key “master cards” at the global level:

- The first market in the World (in terms of consumers number, but also probably in value in the future)

- A late, but strong and continuous public commitment in green economic development

- Substantial (unlimited?) financial resources

- Tremendous needs (especially in renewable energies)

- A growing leadership in renewable

- A quasi-monopoly in rare earths (minerals that are indispensable in the production of some key components
used in renewable technologies)

But enduring serious weaknesses and difficulties:

- Structural weaknesses in R&D (despite a real effort of catching-up), particularly within the private sector

- Several gaps between ambitious announces and concrete implementation policies (certain projects are
resembling genuine “Potemkin Villages™)

- A fragmentation of the market among (too) numerous actors

- An enduring resource misuse at the local level

- A Development pattern that remains mainly “quantitative” (emphasis on price-competitiveness, low quality)
rather than “qualitative” (based on radical innovation)

- Electricity delivery infrastructures and networks that lag behind the rapid growth on new (renewable energies)
facilities

- An “institutionalised protectionism” that persists despite real progress (cf. for example the Renewable Energy
Law, repealed in 2009, which was imposing, among other things, that 70% of the components of a wind turbine
installed in China should be produced in the country)

- A dramatic shortage of skilled manpower (even if the situation improves, but rather too slowly as the needs
are literally gigantic)

- A lack in human competences of certain central administrations (notably in the Ministry of Environment
protection) and at the local level

Source: Authors




Table 9: Characteristics of the main “Models” of emergence,
development and structuring of “green” sectors

Co-integration
of public policies
(non-existent to high)

Financial resources
invested
(limited to ample)

Responsiveness,
pragmatism and flexibility
of stakeholders
(poor to excellent)

USA ++ ++ + ++
Japan + + + —
Denmark +++ __ T+
France + - __
South Korea ++ +++ +
China +++ +++ +++

Source: Authors




Figure 1: 3D-mapping of the main “Models”
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