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The eco-innovation and the Lisbon Strategy

Heads of State and Government of the European Umienin Lisbon in 2000 where
they decided to make the European Union “the magtashic and competitive
knowledge-based economy in the world” by 2010. Ehe s Lisbon Strategy identified
economic and social aspects as key to growth, cammatted by the environmental
dimension one year later in Gothenburg.
In many ways, innovation and new technologies, [agltarbon fuel burning engines
and vehicles, have introduced much of the envirorialestress the planet is trying to
deal with, like global warming, ozone depletionxitowastes, loss of biodiversity,
natural resource scarcity, air pollution, and aeioh. Ironically, “green technologies”
are also seen as the answer to many of these emerdal threats. In Europe, despite
progress, such technologies are still far from dpéine norm.

In his report in November 2004 (p. 36) Wim Kok sdlyat “innovations, that lead to
less pollution, less resource-intensive productsraore efficiently managed resources,
support both growth and employment while at theeséime offering opportunities to
decouple economic growth from resource use andifpatf”.

In this paper | analyze the multidimensional congcegiill extremely vague and
problematic to define, of eco-innovation, trying &mphasize that it is not only
important for the improvement of the environmentahditions, but that it is also
advantageous for the competitiveness of the firms.

The double externality problem of the environmeimabvations has been identified as
the rationale for the implementation of the envimmmtal policies, that, broadly
speaking, can be of two types: regulation or mdbksed. The different policies
adopted are described and their advantages andalcas are highlighted in order to
identify the best ones.

Finally, the paper presents a review of the maimopean activities to foster eco-

innovation.

! Decoupling economic growth from resource use mé&aakling rising volumes of traffic, congestion,
noise and pollution with full internalisation of@al and environmental costs” (W. Kok, 2004, p..35)



1. Does the trade off between competitiveness andveonmental performance

really exist?

A growing body of research suggests that econoomepetitiveness and environmental
performance, that measures how successful a firm reducing and minimizing its
impact on the environment (R. D. Klassen & C. P.LElgghkin, 1996, p. 1199), are
compatible, if not mutually reinforcing. In fact éte is no evidence that the
improvement of environmental quality compromisesnenic progress.

The only way for Europe to compete in the globareseny seems not to be on the basis
of low labour costs, but on the provision of moustainable products (M. Warhurst,
2005, p. 31). In fact low pollution and efficienhexgy use are a sign of the highly
productive use of resources and a source of sgling. Esty, M. E. Porter, 2001, p.
78, 79).

Environmental innovations may be developed withwathout the aim of reducing
environmental harm. They may also be motivatedypical business objectives such as
profitability and the enhancement of product qyalM. Beise, K. Rennings, p. 2).

N. Ashford (2000, p. 2-3) affirmed that “encouraginechnological changes for
production purposes and for environmental compéaparposes must be seen as
interrelated rather than as separate, activiti@hile M. Andersen (2004, p. 2) says that
environmental activities are increasingly seen agotential source of competitive
advantage, because they offer an element of qualitya source of savings. In fact, by
reducing waste, recycling materials and saving ggnerompanies can make large
financial gains. Pollution itself can be seen asaaifestation of economic waste and an
unproductive resource utilization.

A way to overcome the traditional trade-off betwegvironment and competitiveness
seems to be the introduction of a dynamic modekdbam innovation. Competitive
firms are not those seeking for static efficienayd aoptimization within fixed
constraints, but those able to innovate continudllys shifting the constraints. In the
theoretical framework of static optimization infaation is perfect and profitable
opportunities have already been discovered, while ai dynamic perspective
technological opportunities are always changingprmation is incomplete, there are



problems of controls and organizational inertiae Thinovations in technology change
the old, static approach and assumptions aboutires@availability and utilization.
Success cannot come from policies aimed at prompotime protection of the
environment to the industry’s detriment, but it iimvolve innovation-based solutions
fostering both environmentalism and industrial cefitfjveness, so reducing and not
worsening the environment-competitiveness tradgMffE. Porter, C. van der Linde,
1995, p. 116).

1.1 Eco-efficiency: the protection of the environmat as a business

An evidence of the actual opportunity that a firanaconsider the protection of the
environment as a resource and not as a burdere isréation of the World Business
Council for Sustainable Development (WBCSD), antiative aiming at the
involvement of the private sector in the sustailitgbissues. It brings together some
180 international companies from more than 30 amstand 20 major industrial
sectors in a shared commitment to sustainable dpweint through economic growth,
ecological balance and social progress.

In 1992 the WBCSD gave a basic business contributibosustainable development
inventing the term “eco-efficiency”.

The WBCSD defines eco-efficiency as being achidwethe delivery of competitively
priced goods and services that satisfy human naadsbring quality in life, while
progressively reducing ecological impacts and resountensity throughout the life
cycle, to a level at least in line with the Earte&imated carrying capacity

The eco-efficient innovations are an example of pessibility to consider the
environment and competitiveness as interrelatedad¢n they contribute to raise the
company competitiveness by lowering resource caséks to greater resource
efficiency, marketing the innovation, reducing eomwmental costs of pollution control
and waste management, improving image and stakethathtions.

The concept of eco-efficiency and cleaner prodac@we almost synonymous. The
slight difference between them is that eco-efficieistarts from issues of economic

2 www.whcsd.org



efficiency which have positive environmental eitiscy (R. Kemp and M. Andersen,
2004, p. 5) say that “eco-efficiency is about vedunel quality for all actors: to achieve
more value with less environmental impact. It iscancept from business, not
environmentalist”), while cleaner production staftem issues of environmental
efficiency which have positive economic benéfits

Eco-efficiency measures the productivity of reseuuse or pollutant emission in an
industry and is defined as the ratio of economipoiuto environmental pressure. It can
be calculated as the quantity of value-added oudputied by the physical quantity of
resource input or quantity of emissions of pollutaespectively: Eco-efficiency =
Output / Environmental pressure.

Its measurement is important because the improveofeaco-efficiency is often the
most cost-effective way of reducing environmentasgures and policies to improve
eco-efficiency tend to be easier to justify thafigies that restrict the level of economic
activity.

Eco-efficiency is also defined as ‘sustainable ttgu@ent at the company level’ (R. R.
Helminen, 2000, p. 208), but the concept of ecwieficy is preferred to the more
vague of sustainability (M. Kortelainen, T. Kuosreanp. 60).

There are many barriers to eco-efficiency innovatiespecially in small and medium-
sized companies. These obstacles are related tmomdo incentives, funds,
entrepreneurship, short-term perspectives, competéR. Kemp, M. Andersen, 2004,
p. 1,3).

The underlying determinants of eco-efficiency dre ftate of technological progress, the
degree of environmental regulation, the extentarhjetition in product markets and
the investment and quality of management or regsulby industry itself (Commission
of the European Communities, 2002, p.96). Progieseco-efficiency also needs
society, in general, to create an enabling framkwiat allows individual companies
and whole markets to become more eco-efficient (RED4, p. 20), but the political
support needed is different from country to counbgcause every country and every
market has its own conditions. Each institutiomahfework is unique and there is not

an “optimal” one (Bleischwitz, 2002/1, p. 8,9).
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According to E. G. Hertwich (2000, p.4) eco-effiutg is divided in five categories:
pollution prevention (equipment modernization, nb@mance and operation practices
improvements, inventory control, input substitutian-process recycling), cleaner
technology (development of clean technologies theplace existing polluting
technologies, design for environment (it includesienmental considerations in the
regular design process of products and productrongsses), loop closing (recycling,
remanufacturing, industrial ecosystems, produciatdship, design for disassembly,
reverse logistics) and environmental managemenesys (changes in management
structure that increase corporate attention in renmental issues and document
changes relevant to the environment).
Two different determinants of eco-efficient inndeat have been identified: the
technology push model where basic scientific R&Dfddowed by an invention, its
development, commercialisation (i.e. innovationyl @iffusion; the market pull model
in which the stimulous comes from the market netidg leads to technological
development and the regulatory support, includingstimg environmental law,
occupational safety and health standards (P. Kiajr2806).
Innovation is different from invention. In an ecomic sense, an invention becomes an
innovation when the improved product or procesdirg introduced to the market.
Inventions often occur in countries other than ¢bantry where the innovation is first
widely adopted. The third phase is the diffusiorag#) when innovation is used and
adopted over time (K. Rennings, 2000, p. 322).
In the Oslo Manual (1997) of the OECD three différ&ind of innovation are
identified:

- process innovations, that occur when a given amoioutput (goods, services)

can be produced with less input;

- product innovations require improvements to exgtjoods (or services) or the

development of new goods;

- organizational innovations include new forms of aggment.
Finally, it is important to discriminate betweemliGal and incremental innovations. The
first ones offer significant and important envircemtal benefits, while the latter just

minor improvements (F. Steward, p.3).



Eco-efficiency should stimulate both the phasenekntion, characterized by a strong
creativity, and innovation in the search for newysvaf doing things.

2. The environmental innovation

The renewal of the Lisbon Strategy highlighted tbke of environment in economic
growth. In particular eco-innovation seems to ha¥e potential to increase
competitiveness and create jobs while protectiegetivironmerit

The definition of environmental innovation given thyee European Commission is “any
innovative product or technology that has less arenvironmental effects than the
available alternatives” (P. Kivimaa, 2006).

F. Steward (p. 3) offers a broader concept, saghag it “consist of new or modified
processes, techniques, practices, systems andgbsaduavoid or reduce environmental
harms”.

However all these definition appear to be partsaice eco-innovation does not deal
only with technological, but also with organiza@bnsocial and institutional changes.
Organizational changes are, for example, managem&ntments at the firm level like
eco-audits; while changes of lifestyle and consubsgraviour, who are becoming more
environmentally conscious, are often defined agsomovations. Institutional changes
are related to the incentives and regulationstthae to evolve with technologies and to
the creation of local networks and agencies, ngwres of global governance.

The big problem in dealing with eco-innovation It it is placed at the borderline
between two different economic subdisciplines: emwinental economics and
innovation economics. This is the reason why a@rthsciplinary approach seems to be
the most adequate, even if it is still hard to fiikd Rennings, p. 322-324). Another
important issue not yet solved is the difficulty ieeasure eco-innovation, due to the
difficulty to define it and there are a few statistand indicators available. This is the
reason why a stringent definition and delimitatioh eco-innovation is a necessary
starting point.

4 www.europa.eu.int/comm/environment/lisbon.htm



The identification of indicators to measure ecoewation is of huge importance,
providing new policy signals, incentives and insggh

The indicator of eco-innovation should link compeéness to environmental
performance (M. Andersen, 2005, p. 4, 5, 6).

Environmental innovation research is still in irlg phase, and there are worldwide

very few actual innovation researcher working vativironmental issues.

2.1 The technological dimension of the environment@&novation

The definition of environmental innovation, as ablg mentioned, is extremely broad
and it is characterized by different dimensions. & going to cope with the analysis
of its narrowest definition: environmental techrgplo

According to the research commissioner Janek Pi¢demvironmental technologies
are a prime example of how an economy focused awlatge can retain high
environmental standards. It is a good demonstraifomow research can contribute to
sustainable development” (European Commission, ROB%amples of them include
solar and wind power, water purification technoésgirecycling systems for waste
water in industrial processes, energy efficientazagines, soil remediation techniques.
The main objective of environmental technologiestas improve the ecological
performance of manufacturing processes.

In relation to technological opportunities for emmvimental improvement, the choice of
the company is between control and clean technolGgwtrol technologies amnd of
pipe additions to production processes. They are opesabr equipment added in the
final step of an existing production process totgagpollutants and wastes before their
discharge, thus leaving the original process aratlymt substantially unchanged. A
typical example is that of filters to limit the jaing emissions. By contrast, clean
technologies reduce the production of pollutantsnputs of energy and materials by
taking into consideration and redesigning all thedpction process. In this case they
represent a potential strategic resource abledwige firms with unique advantages at
each stage of the value chain (P. Shrivastava,,82980). Control technologies does

not usually reduce the quantity of harmful pollusarbut the risk associated with them



(R. D. Klassen, D. C. Whybark, 1999, p. 603). Tlamtrol technologies can be seen as
a reactive response to emissions while clean tdobmes are proactive, because more
anticipatory in their nature (A. Gouldson, J. Mwpl2000, p. 35). According to R.
Kemp and A. Arundel (1998) these two broad categocan be divided into six types
of environmental innovation:

-pollution control technologies, that prevent theect release of environmentally
hazardous emissions into the air, surface watesor They are referred to as end of
pipe (or add-on) technologies;

- waste management: handling, treatment, and daspbsvaste;

-clean technology: process-integrated changesadygtion technology that reduce the
amount of pollutants and waste material that iseggtied during production;

- recycling: waste minimisation through the re-a$ematerials recovered from waste
streams;

-clean products: products that give rise to lowelswof environmental impact through
the entire life cycle of design, production, usd disposal.

- clean-up technology: remediation technologiehsagair purifiers and land farming.
The most adopted policies in the 1070s and 198fe wirected to pollution control,
while in the last decades government have prefaoddcus on pollution prevention.
Technologies responses shifted away from pollutontrol technologies to cleaner
production process and recycling that prevent fiolu or reuse waste material.
Recently cleaner products have an increasing irapbrole (p. 2,3).

The global market for environmental technologied s@rvices is about € 400 billion, of
which 50%$% is Japanese. It is expected to growrateaof 3% annually (J. McGlade,
2005). The turnover is comparable with those fa #erospace and pharmaceutical
industries (Network of Heads of European Environti&notection Agency, 2005, p. 3).
Moreover, the accession of the new Member Statasare going through a process of
modernising their economies and are adapting toeBWronmental standards, whose
cost of complying is estimated between € 50 an@ 6iBions, will create a big market
for environmental technology (CEC, 2004, p. 5).

Eco-industries are defined by OECD as “activitidsch produce goods and services to
measure, prevent, limit and minimise or correctimmmental damage to water, air and

soil, as well as problems related to waste, nakexo-systems. This includes cleaner



technologies, products and services that reducerosmeental risk and minimise
pollution and resource use” (ECOTEC, p.1). In Eeramore than 2 millions people are
employed in the eco-industry sector and the rategrofvth is about 5% per year
(European Commission, 2005, p. 3). The eco-indusirythe EU comprises: air
pollution control, water and waste water treatmevdaste management, contaminated
land treatment, noise and vibration control, enwvimental monitoring and
environmental consultancy/services (M. Gislev, 2q0Q@).

Environmental technologies are not only valid ineteg challenges facing the
environment, but also represent a potential boorEtd competitiveness as European
research is effectively rolled out into new teclogiés, giving the Union a leadership

position in emerging and innovative fields and ctanpenting its Lisbon ambitions.

3. The double externality problem of eco-innovationand the importance of the

environmental policy

An important aspect of eco-innovation is that rbguces spillovers in both the
innovation and diffusion phase. In the former ctmy appear because of the external
benefits to the production of knowledge (S. Ma&id. T. Scott, 2000, p.438), while in
the latter because of a smaller amount of exterosis compared to competing goods
and services on the market. This is called “dowbternality problem” and it reduces
incentives for firms to invest in eco-innovations Aong as markets do not punish
environmental harmful impacts, competition betweenvironmental and non
environmental innovation is distorted. The take-ignd implementation of
environmental technology is sometimes held baclabse they are not well known and
they require high initial investments, while theteswal environmental costs of
conventional, generally more polluting, technolegae not accounted for in the price
the consumer pays, so there is less incentive &ufacturers to become ‘greener’.
This is the reason why regulatory framework anceesly environmental policy have
a strong impact on eco-innovation (K. Rennings, @0 325-326).



According to R. Bleischwitz (2002, p. 17) “governm are responsible for setting the
framework conditions and organizing a process biclwhew knowledge on managing
the commons can be gained, while markets are regperfor finding and managing
solutions”.

In particular environmental innovation for produstsems to be mostly driven by the
strategic market behaviour of firms, while for pees it is more driven by regulation
(K. Rennings, 2000, p. 327).

A point widely debated is the degree of regulati@cessary. M. E. Porter and C. van
der Linde, (1995, p. 98) say that “strict enviromta regulations, by stimulating
innovation, can actually enhance competitivene3siis is because the incentive to
innovate involves both firms selling environmentalutions and those having to
comply. The World Bank and the World Resourcesitlitst are of the same opinion,
affirming that there is not an inverse correlatlmetween high environmental standard
and international competitiveness (Network of Heaufs European Environment
Protection Agencies, 2005, p. 5).

“The highly regulated markets and their environmakerstandards, like the European
Union, strongly influence other exporting natio®obal diffusion of best practice in
environmental policy has become an important dgviorce for the diffusion of
marketable technical solutions for environmentadbbems that typically exist on a
global scale” (K. Jacob, M. Janicke, p. 36).

The Article 174 of the Treaty provides for Commynfolicy to be based on the
‘polluter pays’ principle. In order to implemenigtpolicy, the Community has to use a
series of different instruments: regulation, anganticular the adoption of standard, but
also voluntary agreements, informational deviagesomnomic instruments such as eco-
labels, eco-taxes and tradable permits (Europeamnd@ssion, p. 5).

The first environmental policies were based on l&gn, while the other instruments,
called New Environmental Policy Instruments (NERIs) of more recent adoption (A.
Jordan, R. Wurzel, A. Zito, L. Bruckner, p. 4).

Government have tended to respond to community désméor better environmental
outcomes via regulatory responses, but they otidad in achieving their goals or they
were too costly. This is the reason why governmemés starting to look for other

instruments.



For a number of decades the environment has begrated through an approach
characterised as “command and control” (e.g. thidategrated Pollution Controand
Integrated Pollution and Prevention Corfyolthat represented the first attempt to
stimulate the development and the adoption of @e&echnologies. These instruments
consist in the imposition by law of emissions lisnias well as bans and penalties, and
the mandatine of specific technology. They are dimethe prevention and repression
of the polluting activities. Generally the obsersarof the imposed limits implies the
installation of filters for the pulling down of thpolluting substances. In fact the
regulations just stems a forward problem of thedpotion cycle: this is the reason why
they are generally defined as “end of pipe soliomhe “command and control”
instruments are mainly directed to regulate theirenmental impact of the activities
though they don't involve all the production cydethey tend to maintain a kind of
continuity with the past. Thus they partially fail¢heir goal to make technological
innovations. Moreover the compliance to the restncof the standards means for the
firm to support more costs for the devices requitkdir maintenance and operation.
Market-based instruments are more and more accegtadportant policy instruments
for achieving environmental protection goals, baeathey let achieve efficiency gains
compared to traditional regulatory instruments, tinge the different criteria of
effectiveness, efficiency and flexibility.

“Market-based instruments are broadly defined asruments or regulations that
encourage behaviour through market signals ratteer explicit directives”, so that the
achievement of outcomes is based upon the selestt®f individuals and firms and
their cost structures are taken into account. Gndbntrary under a command and
control instrument only the achievement of the earng required and there are a few
incentives to go beyond the target. Furthermotbkéftechnology to be used is specified
there is no incentive to search for cheaper or neffiective technologies (D. Collins,
M. van Bueren, S. Whitten, 2003 p. 2,3). “Under arket-based policy firms that
perform better than required by such regulatior fe@ntinuous rewards, because their

tax payments can be lowered” (H. Vollebergh, 2GD%).

® IPP seeks to minimise environmental degradatibpsaziucts by looking at all phases of a products’
life-cycle and taking action where it is most effee

® IPPC Directive is based on several principle, Hgrae integrated approach, best available techsique
flexibility and public participation.



In thevoluntary agreements standards are negotiated between government dndtiy.
Since the late 1980s and early 1990s, industrytdiash ever more voluntary initiatives
in the field of environmental management. Exampdes environmental codes of
conduct, publication of environmental reports, desof environmental management
systems and establishment of environmental stasddd Arts, p. 188). They can
provide for quick progress due to rapid and cofgetive implementation. They allow
for flexible and adjusted adaptation to technolabaptions and market sensitivities.
However self-regulation is not always a feasibléiap in particular in sectors where
the market is very fragmented. There are also daaid self-regulation is not binding
on all industry members (there is the possibilithaving “free riders”) and cannot, like
legislation, be enforced in the courts; compliaooesequently cannot be guaranteed.
Informational devices such as eco-labelling provide information aboute th
environmental performance of products and serviedlewing consumer to make
informed choices in what they buy. In reality eabdls can be seen as market
instruments as well as informational devices. Thmnsomers’ sensitiveness to
environment is essential for the eco-labelling paogs to be effective. The Council of
Ministers of the European Community introduced E@opean eco-label, which is
symbolised by a flower, in 1992 (Figure 1). It is@untary scheme, like similar state
eco-labels, aiming at promoting products that ass ldamaging to the environment
compared to functionally equivalent competing orldse problem is the co-existence
and the competition of different eco-labels atestavel, that are an important obstacle
to the harmonization of standards within the EU.gkdbal level in recent years we
assist to the efforts of international organizationharmonize the initiatives of the
Global Eco-labelling Network (GEN), the InternatrStandardization Organization
(ISO) and the OECD (Kern, Kissling, Landmann andubtg 2001, p. 4, 8, 9). Finally,
in eco-labelling programs the use of Life-Cycle Amgches (LCA) is aiming at the
evaluation of the overall environmental effectpadducts in all their life stages (Abe,
Higashida, Ishikawa, 2000, p. 3).

Figure 1 here



The expression “environmental technologies” habdanterpreted in a broad view not
including only “end of pipe” devices to clean uplpton, but all the technologies that
prevent pollutants being generated during the ool process, as well as new
materials, energy and resource-efficient produciwocesses, environmental know-
how, and new ways of working. It is therefore neegg to refer to the environmental
technologies throughout the economic system (Ewin&m p.6).

Eventually it has been preferred to tend towardsmemic-fiscal instruments, like taxes
and subsidies, able to involve technological intioves aimed at the protection of the
environment in all the phases of the productionesyso that, pushing the reduction of
the emissions even beyond the standards, the itotogan have economic benefits,
while the polluter is subject to the sanctionsvded for by law.

We analyze two kind of economic-fiscal instrumetit&tradeable permits and theeco-
taxes.

The idea underlying tradeable permits was state@dmse forty years ago, but only in
the last decade they have been implemented, altidudlze US. A tradeable permit can
be defined as a transferable right to a common pEsdurces. When we discuss about
environment they are air or water that do not haeacentration of substances
degrading their quality in some manner (Ellerman2D05, p. 123-124).

There seems to be little consensus on what cotestian eco-tax, so that its definition is
somehow difficult and a little bit vague. The baslea behind eco-taxes is to use our
environment paying for it as it was a ‘commoditPi¢fenbacher H., Teichert V.,
Wilhelmy S., 2002, p. 11). Current definitions é¢aolude one or more of the following:
emissions taxes that set their rates accordingegamount of emissions and extent of
environmental damage known as, ‘Pigouvian taxesfiréct taxes on production inputs
or consumer goods whose use can damage the enenbr{ffar example, excise taxes
on gasoline), environment-related provisions ineottaxes, accelerated depreciation
provisions and lower tax rates for equipment aratpction methods that save energy
and reduce pollution.

In figure 2 per capita revenues from environmentedlated taxes collected in the EU
countries are represented. Environmentally reltares are any compulsory, unrequited

payment to general government levied on tax-bassmmdd to be of particular



environmental relevance. Taxes are unrequited ensémse that benefits provided by

government to taxpayers are not normally in prdporto their paymenfs

Figure 2 here

Figure 3 shows the results for the 2005 Summarguation Index (Sll). It provides an
overview of the relative national innovation perff@nces and it is based on a number

of available indicators which can vary from twetegwenty depending on the country.

Figure 3 here

In both figures 2 and 3 countries that are in frs positions are pretty much the same
and are those of Northern Europe. This could mkeanhrore innovative countries take
much care of problems related to environment. Tissideration is, of course, very
partial, because it doesn’t take into accounthadldther instruments, but the taxation, of
the environmental policies.

Both taxes and tradable permits require the pdagilto measure the emissions. If
measurement is not feasible or it is costly, therahtive is to prescribe the appropriate
abatement technology or set of practices (Ellermar2005, p. 127-128).

According to N. Lee (1997, p. 253) “regulatory mshents tend to perform relatively
better in terms of their administrative feasibilitystitutional compatibility, and, in
certain cases their environmental efficiency. Imtcast, economic instruments have
greater potential in terms of cost effectivenessl, aim certain cases, economic
efficiency”. This is the reason why there is a lorgansensus that for the environmental
policy to be most effective, the best approacloiside a combination of instruments,
mixing NEPIs and the traditional command and cdrapproach. The Commission of
the European Communities (2006, p. 13) seems tof iee same advise: “the pull of
eco-innovation can be enhanced by environmentaktyohotably through a well-

designed regulation and the development of markett®d instruments. Eco-

" www.oecd.org/env/policies/database



innovation can also be promoted by fostering coatpmn between research and
enterprises in promising areas, such as constryottater management, bio-industries,

carbon capture and storage or recycling”.

4. The European UnionEnvironmental Technologies Action Plan

On 28 January 2004, the Commission adopted ther@mental Technologies Action
Plan (ETAP), a joint initiative between the Direette General for Research and the
Directorate General for the Environment with themabf stimulating both the
development and deployment of technologies whichihé words of the Commission’s
Communication, “reduce pressures on our naturaluress, improve the quality of life
of European citizens, and stimulate economic grawth

ETAP seeks to exploit the potential of environmetgahnologies in order to improve
both the environment and competitiveness, thusritaning to growth and possibly
creating jobs. Therefore ETAP is one of the eles@ftthe Lisbon Strategy as it aims
to improve the environment and the economy at éimeestime. This was reconfirmed at
the European Spring Summit in 2005 where environaietechnology as a key to
growth was a part of the agenda.

To implement ETAP a number of actions have beernligigted by the European
Commission and stakeholders, such as industry atonal and regional governments.
Three of these are in the field of research: thengthening of research on
environmental technologies and the disseminationresfults, the establishing of
technology platforms for complex technologies ahd setting up of networks for
testing centres. The first action includes suppdrdemonstration and replication of
promising techniques, and the co-ordination of EG@ymmmes in this field.

As regards the second point a technology platfasna imechanism that, bringing
together all interested stakeholders, increase®rgigs and innovation efforts to
develop and foster a specific technology or soladiqular issues (CEC, 2004, p. 10).
They should coordinate research and improve pattieand funding more effectively.
Four ETAP relevant technology platforms were opegain 2004: hydrogen and fuel



cells, photovoltaics, water and steel. These pilatéobring together researchers, public
and private bodies and financing institutions wéthshared interest in the particular
technology sector.

The last action aims at building confidence amommsomers and industry by
validating the performance of new technology. Teptcentre networks have been
established along sectorial lines, such as sodm@cnination and renewable energy.
The other actions that should be undertaken astecklto the improvement of market
conditions to remove the barriers to a more extensise of environmental
technologies. “These include the lock in to exgtiechnology, price signals that favour
less eco-efficient solutions, difficult access ittahce and low consumer and purchaser
awareness” (CEC, 2004, p. 13). In this perspediVAP has identified the following
actions: to define performance targets, to imprdive financing of environmental
technologies by introducing enhanced funding aski-sharing mechanisms, to prepare
the future cohesion policy (this includes develgpimarket-based instruments and
reviewing state-aid guidelines and environmentalymful subsidies), to encourage
public procurement of environmental technologiesincrease business and consumer
awareness, to promote environmental technologies rasponsible investments in
developing and in transition countries.

The most appropriate way to assist the promotioemfironmental technologies has
been identified by the Commission in the ‘Open rodtbf coordination’, through the
exchange of information on best practice and, wlieis possible in the setting of
indicators to compare them and of guidelines ametibles for the action programme
for all the EU.

To foster experience sharing on eco-innovations amdest practices, the Member
States were invited to formalise their nationah$osition of strategies and action
plans towards environmental technologies. The dirthe ETAP roadmaps is to help
focus on relevant (to environmental technologied aco innovations) plans, actions,

and achievements.

5. The networking and clusters in the EU



Smaller firms and potential new entrants tendedeieelop more innovative responses.
A possible explanation for this is that incumbeintng, especially the big ones, are
vested in old technology, both economically and talgn(R. Kemp, 2000, p. 36), while
the small ones are more flexible and receptivehamge.

Another competitive advantage for firms is theirtfggation in learning networks. This
increase their possibility to adopt eco-innovatimecause of co-evolution. This is
because networking reduces the wastage associdgtedhe assumed “trial and error”
nature of eco-innovation” (M. Blum-Kusterer, S.8ah Hussain, 2001, p. 304).

In this perspective the role of clusters is extigmmportant. They are networks of
enterprises, researchers, public authorities amdtlifig organisations with similar
interests that cooperate to improve their competitiapacity (A. Honkasalo, 2000, p.
3).

Clusters are recognised as being the most signtfieand efficient structures for
fostering competitiveness at regional, national antkrnational level. Enterprise
clusters and networks are considered importantgoias for regional development and
SME growth; they improve productivity, increase amation capability, facilitate the
commercialisation of innovations, and generate egmeéent.

In the European Union there are more and moreatiiéis to promote clusters and their
connections. We attempt to present here the maiogéan initiatives in this field.
CENCE has been created to establish a cooperative tepplatform focussed on
knowledge, know-how, and exchange of experiencelamsd practices that facilitated
the promotion of entrepreneurial innovation thro@gnnecting Energy Clusters across
Europe. The fields investigated are: Renewable ggn8ources, Energy Efficiency and
Distributed Energy Resources.

CENCE aims at identifying regional competences ugho the mapping of energy
clusters, analysing success factors and barridrstavation in the EU Energy clusters,
raising awareness of networking Energy Clusters anlhying the foundations for a
‘mega-cluster’, establishing joint collaborative ojgcts and innovative strategies
between participant clusters. With all the inforimatcollected policy recommendations
to foster the development of Energy Clusters thinailig EU are provided.



Another initiative worth stressing is that dfdrum: Science and Innovation for
Sustainable Development'.It is a collaborative, virtual effort to draw together
emerging ideas, relevant activities, key documantsweb sites concerning science and
technology for sustainability.

Forumseeks to facilitate information exchange and disiclsamong the growing and
diverse group of individuals, institutions, andwetks engaged in the field of science
and technology for sustainability. In this spitlie Network is an effort to help build a
community linking disparate scholars, managers, deaision makers, and to promote
the sharing of knowledge, ideas, and goals amarggranunity working on science and
technology for sustainability.

The Innovation Research Centressupport innovation and transnational technological
co-operation in Europe with a range of specialiseginess support services. The first
ones were established in 1995 with the supporh@fEuropean Commission. The aim
was to create a pan-European platform to stimulatesnational technology transfer
and promote innovation services.

IRC services are primarily targeted at technologgrded small and medium-sized
enterprises (SMEs), but are also available to lazgmpanies, research institutes,
universities, technology centres and innovationnags. Todaythere are 71 regional
IRCs distributed in 33 countries, that are the EU Mem$&tes and Iceland, Israel,
Norway, Switzerland, Turkey, Chile.

IRCs collaborate with other networks: Cordis, EBABRSA, Eureka, IPR_Helpdesk,
IRE, Proton Europe.

CORDIS (Community Research & Development Information &)y is an
information space devoted to European research dexklopment (R&D) and
innovation activities.

The main aims of CORDIS are: to facilitate the jograition in European research and
innovation activities, to improve exploitation afdsearch results with an emphasis on
sectors crucial to Europe's competitiveness; tanpte the diffusion of knowledge
fostering the innovation performance of enterprized the societal acceptance of new
technology.

The European Business Angel Network (EBAN)gathers at European level national

federations of networks and regional networks & wie following objectives: promote



the exchange of experiences and good practices\qteathe role of business angels and
their networks near public authorities, promote edof conducts and the
professionalisation of the industry.

Business angels networkglay a crucial role in the matching process betwte
demand for capital (entrepreneurs) and the offecagdital (business angels). It is a
market place for these two economic actors.

Business Angel Networks (BAN) can be active ataratl level, but in most European
countries they are active at regional level. Theyurese business angels and
entrepreneurs in their regions, and match theijepts with regional capital.

ESA (European Space Agency)'s Technology Transfer Bndmotion Office is
supported by an international network of compagjeecializing in brokerage and in the
provision of technical and commercial expertise $mace technology exploitation.
Under the lead of MST Aerospace GmbH (D), the E®&hhology Transfer Network
(TTN) members perform the key activities for theclieology Transfer Programme in
all ESA member states including Canada.
The members of the Technology Transfer Networkuohe: MST Aerospace GmbH
(Germany), JRA Technology Ltd (UK), NODAL ConsultanFrance), D’Appolonia
S.p.A. (ltaly), INASMET/TECNALIA (Spain), CREACTIONNT. SPRL (Belgium),
FSRM (Switzerland), IVF (Sweden), SINTEF (Norwa@RESTech (Canada), EARTO
(Belgium) and T4Tech (Italy).

The IPR-Helpdesk provide information on Intellectual Property Righ$sues to the
potential and current contractors who take paB@ifunded research and technological
development projects.

The Innovating Regions in Europe (IRE) network is the joint platform for
collaboration and exchange of experience for regidhat are developing or
implementing regional innovation strategies ancesads and it is open to all European
regions. The majority of the IRE member regionsehamndertaken Regional Innovation
Strategy projects with support from the Europeam@dssion.

ProTon Europe is a pan-European network of Technology Transfific€s (TOs) and

companies affiliated to universities and other RuBesearch Organisations (PROS).



The purpose of ProTon Europe is to support the egsddbnal development of
Knowledge Transfer Offices across Europe througiwaoking, the exchange of good

practice, staff exchanges and the delivery of gmeite training.

Conclusions: key strategies for eco-innovation

Eco-efficiency is a management philosophy that viith competitiveness and allows
firms to move from prescriptive regulations to degaself-regulation and market-based
policies. The main strategies for eco-efficient anation are: making companies
proactive, improving sustainability assessmentdyganies and customers, improving
the system of innovation for eco-innovation, taegepolicies for eco-innovations, the
use of market based instruments, policy integratlbrtompany self-regulation is to
play a major role, regulation and eco-taxation mustvide incentives for this (R.
Kemp, M. Andersen, 2004, p. 7).

Timo Makela (2006) affirms the necessity to combiiféerent approaches, such as the
promotion of R&D in environmental technologies, trezification and labelling of new
technologies, the improvement of opportunities ifrestment and risk capital, better
market instruments (i.e. national taxation and nefof state aid) and the greening of
public procurement to make environmental technel®gind eco-innovation take off .
As concerns R&D there are different policy instrumsethat can be used to directly
stimulate them: patents awarded for new technadogex-ante subsidies for R&D
through research contracts or research tax crepliiitses awarded ex post for new
technologies. The problem is that there is not schrguantitative work on the relative
economic efficiency of these policy instruments.

The challenge for policy makers is to combine ndivea(environmental approvals,
integrated pollution prevention control, differertéd enforcement), economic (financial
support programs for cleaner technology, EMAS, redeaproducts, green taxes on
resource consumption and emissions, green pubbcupement), information (eco-

labels and other product declarations, green adstanvironmental reporting) and



institutional instruments (self-regulation, 1SO, 004, LCM, eco-design, voluntary

agreements, stakeholder participation).

A way to use regulation in a more efficient wayislimiting the period of existence of

the standards, so that industry is motivated nbt tlmadopt incremental solutions, but
to innovate (Porter M. E. & Van der Linde C., 1985113).

ETAP stresses the role of several key areas terfeso-innovations. First of all some
market barriers have been identified and have toveecome if Europe wants to exploit
the opportunities of eco-innovation. One of thenthe difficulty to have access to

finance for the companies that work in the fieldeob-innovation. The mobilization of

risk funding, with the support of EU financial ingtnents, in particular for SMEs would

be a positive step. At present, investments ineftioient innovations have longer risks
for investors. The Netherlands offers an examplbéaf Member States can achieve
this as it promotes green investments funds, mahageommercial banks, by granting
tax reductions to private individuals investing sach a fund. This increases the
available capital for companies active in this nearid he fact that the Sixth Research
Framework Programme (FP) (2000-2005), devoted fagnit resources to both the
development of environmental technologies and saaech on socio-economic drivers,
external costs and societal attitudes is a goodakidput there is also the potential to
further improve the existing funding mechanism,luding the European Investment
Bank, in key technology areas (CEC, 2004, p. 9308dly environmental performance
targets should be established for key productscgsses and services, allowing
producers to innovate and compete on environmeatiinologies. Finally Member

States should set national roadmaps for implementatvith concrete measures and
deadlines. National action plans should also bevadnap for green public procurement
(European Commission, 27 January 2005).

At a micro level firms’ innovation policy can béfected by government regulation,

covenants, subsidies in R&D, procurement policieapsidies given under the
conditionality of adopting a particular technolodynfortunately we don’t know so

much about the effect of the different policies environmental innovation and what
are the best incentive for the firms (R. Kemp, Aurdel, 1998 p. 16).

“A public sustainable innovation policy guiding estment and innovation in the

direction of cleaner technologies and eco-markeis to include tools that stimulate



both the supply and the demand side. On the sigiidyit is necessary to strengthen the
knowledge infrastructure including an appropriaigistbon of labour between the
involved actors (firms, universities, and the temlbgical service system). On the
demand side it is necessary to create a markatléaner technologies by for instance
public procurement, economic incentives, and fimgnsupport” (B. Gregersen, B.
Johnson, J. Orozco, A. Remmen, O. Segura, p. 13).

One of the key feature of the knowledge econonthaesinteraction between industry,
government and university (P. Cooke, p.133, 136At regional level, particularly
when there is a regional governance structure epoesof knowledge centres, finance,
and industry clusters, policies are being develofedsupport clusters by creating
‘economic communities’ within a multilevel govermanstructure to develop access to
global markets”. A better governance structure @sessary to implement policy that
promote innovation. “For policy reason both theioegl and the national level is
important, emphasizing international benchmarkingthw EU countries” (M.
Andersen, 2005, p12).

In this perspective the establishment of strongowation systems with innovation
drivers like education, research, knowledge transfetrepreneurship and finance in all
the Member States is a priority. The movement froagulation to innovation
approaches emphasizes the importance of collabaragtworks. The Lisbon Strategy
provides a forum for policy discussions and thehaxge at EU level of best practices
on innovation in the context of the treaty-basedltilateral surveillance. Regions
should be involved in the preparation and implemeon of the National Reform
Programmes, because they have the main competenigster innovation. Another
important initiative in this direction is the cremat of networks of regions to develop
best practices in key areas such as research amaition (Commission of the
European Communities, 2006, p. 15). The Article2)&ff the IPPC Directive requires
the Commission to “organise an exchange of infoionabetween Member States and
the industries concerned on best available teclkesigassociated monitoring, and
developments in them” and to publish the resulthisfinformation exchange.

The role of the private sector is of enormous ingoee. It has to support the action of
governments aimed at the diffusion and use of enwiental technologies through the
international trade (CEC, 2004, p.24, 25) and corngsmust start to look at the



environment not as a burden or as a postponabkeatthbut as a competitive

opportunity.



Figure 1. The companies with the European eco-labbly country
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Figure 2. Per capita revenues from environmentallyelated taxes
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Figure 3. The 2005 Summary Innovation Index (SlI)
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