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Abstract

In recent years, EU countries, including these friiia Central Eastern
European (CEE) region has recognised, that ecoimation should be treated
as strategic priority of their economies. The aifmtluis paper is to present
a cross-country analysis of the connection betwammninnovation and its main
drivers within firms from selected CEE countriesulffaria, Czech Republic,
Romania) and Germany. The empirical part is based noicro-data for
Community Innovation Survey (CIS) 2006-2008. Basedthe results of
stepwise regression between main policy actiontasuisg innovation activity
and eco-innovation performance we can concludet timancial support for
innovation activities has a rather limited role pmomoting eco-innovation. At
the same time enterprises from the CEE region mganvironmental
regulations as the most important drivers of eamewation. In Germany, a
country ranked in the highest category in the Bwoelation Scoreboard, the
variety of forces that influence eco-innovationmach more wide-ranging. This
indicates that government actions should take adbeo look and lay the more
general bases fostering the model of a green growth
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1. Introduction

In last decades, the economic growth has been geasved by increasing
global environmental concerns, such as pollutionreiasing scarcity of natural
resources and energy security. In this contextemnof sustainable development
(SD) and eco-innovation became a hot issue forcpaind business practices
focused on tackling eco-challenges. Advocates efGneen New Deal (UNEP
2009) or Green Growth (OECD 2011) encourage mariet stnvironmental
regulations, expecting that they will facilitateethromotion of a low carbon, green
economy (UNEP 2011) and contribute to economic grow

In the centre of this debate one can find the Boowation concept, defined
as “... the introduction of any new or significgntmproved product (good or
service), process, organizational change or markstlution that reduces the use of
natural resources (including materials, energyewand land) and decreases the
release of harmful substances across the life-c{l® 2010).

The aim of this paper is to present a comparatigesscountry analysis of
the relationship between eco-innovation and itsnnaivers within firms from
selected Central Eastern European (CEE) countnig$Garmany.

In the first part of the paper, the overall innématperformance and the
eco-innovation performance of European Union MenfBgtes are presented.
This is followed by the theoretical part, which yides an insight into the position
of eco-innovation driving forces in stimulating eomovation performance. The
empirical part, based on micro-data from Commuirityovation Survey (CIS)
2006—-2008, covers the results of a stepwise ragressalysis of selected eco-
innovation drivers and the eco-innovation perforosanof CEE countries
(Bulgaria, Czech Republic and Romania). The resmiscompared with those for
enterprises from Germany. The last section containslusions.

2. Innovation and eco-innovation performance of CEEountries

While considering overall innovation performancke tCEE countries
rank low among the European Union Member Statese®aon data from
Innovation Union Scoreboard 2015 we can concluak, only Slovenia joined
the group ofnnovation Followerswith an overall innovation performance close
to the EU average. The majority of countries frdra CEE region, including
Croatia, the Czech Republic, Estonia, Hungary,attia and Poland, form the
group ofModerate Innovatorsvith an innovation performance below the EU-27
average, whereas Bulgaria, Latvia and Romania ategorized adModest
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Innovators (with an innovation performance far below the EU-&verage).

Although in the last seven years the CEE countoesaverage, are growing
much faster that EU-15, the differences betweerethe/o groups in terms of
overall innovation performance is still at a ralaty high level (Innovation

Union Scoreboard 2015).

Inasmuch as the transition to a resource-effi@enhomy is a central issue of
the Europe 2020 Strategy for the EU’'s economy Her iext decade (EC 2010,
Wysokinska 2016), supervising eco performance of EU MerStaes is one of key
issues. Thus the Eco-Innovation Scoreboard “Ecp-E5"tool to assess eco-
innovation performance of EU countries has beetiniad: The Eco-Innovation
Scoreboard ranks majority of CEE countries (dedpigdr restructuring efforts —
Wysokinska 2013, pp. 203-226) as “catching-up” countiésreas top ranking
EU countries for eco-innovation are members ofgiieeip ofInnovation Leaders
Finland, Sweden, Germany and Denmark. As we aatijghat there is potential
relationship between overall innovation performare@d the eco-innovation
performance of EU Member States, a linear regnessiadel is constructed. Based
on data from the Innovation Union Scoreboard aratIBoovation Scoreboard for
2013, with a satisfactory level of coefficient atermination (R2 = 0.7234), we can
separate two groups of countries: the first belmasé where the level of both
indicators is low; and the second being those whetle indicators are significantly
higher. The first cluster consists of the CEE coestwhile the second one consists
of innovation leaders, both in terms of overallawation performance as well as
eco-innovation indicators (Chart?).

Thus, the results presented in Chart 1 confirmttteEuropean Union is still
divided and that the convergence process, botterimst of overall innovation
performance as well as eco-innovation, althougramdag is still difficult to be
finalized.

! The indicators in the Eco-Innovation Scoreboageddivided into five components covering eco-
innovation inputs (including early stage investreeint clean technology), eco-innovation activities
(such as the percentage of firms taking resouf@egicy measures), eco-innovation outputs (such as
relevant patents), resource-efficiency performarasel socio-economic outputs (such as data on
turnover, employment and exports), For more inféionasee: http://www.eco-innovation.eu.

2 It should be borne in mind however that scoresbeaimfluenced by many structural factors, such
as the relative importance of different industsettors or the economic trends in each country-(Eco
Innovation Scoreboard, 2013), and that such faeters not taken into account.
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3. Theoretical background and hypotheses’ developme

There is an in-depth debate in the literature altioeitunique features of
environmental innovation as opposed to “conventidnaovation. Recent studies
define eco-innovation as the development of newlyxts, processes, services and
technologies that contribute to the developmentaaltibeing of human needs
and institutions while respecting the worlds’ natuesources and regenerative
capacity (Gerlach 2003; Yoon & Tello 2009, pp. 8631 Under the widely
discussed concepts of sustainable developmentapdrate social responsibility
(Witkowska 2016), the meaning of eco-innovation tase to include social and
institutional aspects. Thus business approach staisability has moved from
pollution control to eco-efficiency and socio-eifincy. As compared to
“conventional” innovation, eco-innovation have sommajor differences
(Yarahmadi & Higgins 2012, pp. 400—420). Firstlyisi perceived as more risky
than the “traditional” innovation, as it is not @pen-ended concept. Secondly, the
scope of eco-innovation can extend beyond the caiov&al organizational
boundaries of the innovating firm to encompass deoaocietal milieu. It thus
involves changes in social norms, cultural valusd iastitutional structures — in
partnership with stakeholders such as competifgners in the supply chain,
consumers, governments — to leverage more envinaanbenefits from the
innovation (OECD, 2009).

Extant research has shown that a firm's decisiongam-innovation are
influenced by a variety of factors: technology pusharket pull, regulatory
(push/pull) policy, industry- and firm-specific &gps. Most scholars agree that
technology push factors are especially importantinduthe initial phase of
developing a new product, whereas demand factoceniiee more important
during the diffusion phase (Pavitt 1984, pp. 343:3Aemmelskamp 1999;
Horbach & Rennings 2007).

Conventionally, eco-innovation was perceived bynecoists and business
as an additional cost burden for the firm resultfrgm strict environmental
regulations, and reducing its competitivenessdftiterature review, see Palmer et
al. 1995, pp. 119-132). This view was challengeadnayy scholars, particularly
Michael Porter (Porter 1991) and his co-author €la der Linde (Porter & van
der Linde 1995b, pp. 120-134) (for further debatePorter’'s hypothesis, see the
literature review: Ambec et al. 2011). These awghamivocated that more severe
but correctly designed regulations can “triggeioiation ... that may partially or
more than fully offset the costs of complying witlem” (Porter & van der Linde
19954, p. 98).
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In this vein, this paper particularly focuses oa thle of different policy
measures for the eco-innovation performance of rpnses. Such policy
measures include science, technology and innovaiitiny, and environmental
as well as fiscal policy (Kemp & Pontoglio 2011,. [@#8-38; Rennings 2000,
pp. 319-332).

Taxonomy proposed by Edler and Georghiou (2007,319-332) that
divides policy measures into those supporting theply side and those
supporting the demand side will be applied. Puptiticies can act on both the
demand and the supply sides to generate favoumbi®undings for eco-
innovation. Policy measures supporting the supjag sclude equity support;
support for R&D in the public sector and industiigcal measures; education,
training and mobility; and promoting networks aradtperships. The demand side
of policy measures consists of regulations anddstas; public procurement;
technology transfer; financial or fiscal supporttiechnology adopters and support
for private demand.

Table 1 presents different policy measures conegrréco-innovation
implemented in the four investigated countries. eBasn the results we can
conclude that the overall spectrum of policy measwwupporting eco-innovation
is not fully exploited among the countries from @EE region, whereas Germany
seems to use a much more diversified spectrum afsunes. Only support for
cooperation in the Czech Republic, Romania and @eyr{with Bulgaria lagging
behind) and regulations and standards seem todokesimilarly in all the countries
studied (see Table 1 for details).

In this part of the research special emphasis\iengio public financial
support for overall innovation activity, coming #fnolocal, government and
European Union sources; as well as government grantbsidies or other
financial incentives for environmental innovatiomda existing government
regulations or taxes on pollution, and their rahe dccelerating firms’ eco-
innovation performance.

Market failure, which suggests that firms underestv in innovation
activities if they are not able to capture and appate all potential benefits
from investment in R&D, justifies governmental intention in firms’
innovative activity (Arrow 1962, pp. 608—-662; Nelsd959, pp. 297-306;
Luukkonen & Niskanen 2000). It is generally expdctihat increasing public
support for R&D results indditionality, which can be defined as changes in the
financed firms’ R&D spending, behaviour or performoa which would not have
occurred without the public program or subsidy Eeret et al. 1995, pp. 587—
600). Whileinput additionality focuses on the degree to which public efforts
enhance private R&D spendingutput additionalitydeals with its leverage
effect on a firm's innovation performance (Luukkand&998). Garcia and
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Mohnen (2010) have found that financing from theta government increases
the intensity of R&D spending as well as the shafrénnovative products in
total sales. However, in the case of support frioendentral government and the
EU, the impact of the support offered by the latlecreases.

Research concerning tlaglditonality issue with respect to the Central and
Eastern Europe (CEE) countries is not fully devetbpGrabowski et al. (2013),
based on data for CIS 2008 and 2010, evaluateeffibincy of public support in
Turkey and Poland, and found out that governmeppat contributes to higher
innovation spending by firmsanput additionality, which in turn improves their
chances to introduce product innovations, althaugiport from local governments
proved less efficient than the support from tharaégovernment or the European
Union.

Different results were obtained by Weresa and Lelwauska (2014, pp.
171-191), who investigated the support of innowatietivities by funds coming
from the European Union among Polish large and wmdiized industrial
enterprises. Based on Polish CIS 2010 data thepwised the presence ioput
additionality, but only for the expenditures on machinery andigygent, with
a negative relationship between support and expgadion external R&D. The
output additionality was not proven, meaning thatr¢ was no direct connection
between EU funds and the increase of innovatiofopeance measured by the
turnover of innovative products in total sales.

For the purpose of this paper the idea efd-output additionality is
created, described as “firms’ enhanced eco-innonagierformance resulting
from public financial support”. Despite existingsgarities on the influence of
public financial support, it is supposed that palfilhancial support, will result,
at least to some extent, Eco-output additionalitythus leading to the first
hypothesis:

Hypothesis 1 Financial support for innovation from local (Hlajovernment
(H1b) or EU authorities (H1c) results in eco-outpadlditionality and thus
stimulates firms’ eco-innovation performance.

There exist a wide range of tools that can sugdans’ innovative activity,
such as deferred tax payments, tax deductionstsynamreferential loans for R&D
activities. It should be underlined however, thednis has several limitations,
which arise from information asymmetries betweanittvestors and government
agencies, costly administrative formalities an@mfpolitical pressure (Czarnitzki
et al. 2011, pp. 217-229).

On the other hand tax incentives can be more @féetttan direct support
for R&D (OECD 2012), as there is no subjective diecis to be made about the
distribution of support among specific economictees; industries, and firms.
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Thus, more firms are encouraged to undertake inivavactivities (Bloom et al.
2002, pp. 1-31). Policy makers believe, that greptélic support for R&D
activities leads to an increase in R&D investmewlsich, in turn, results in an
increase in innovation performance. An example@f the additionality effect
can be estimated is included in the works of Halpé&010) who, while
investigating Hungarian firms, found a positiveatielnship between subsidies and
both the level of R&D expenditure and innovation@enance.

In this research we suppose that financial supicettly influencing eco-
innovation will have more impact on eco-innovatigarformance than public
financial support that is generally directed tovgandnovation activities. Thus
the second hypothesis is formulated:

Hypothesis 2Financial incentives deliberately supporting theéragduction of
eco-innovation are more important for the firms'oganovation performance
than financial support for “standard” innovation &uities.

Research shows that firms are often unable to sigkesfuture business
performance in the context of their sustainabiéibhgagement, therefore do not
engage spontaneously in SD/CSR-related innovaijgesnp 2000), and their
engagement in eco-innovation depends to big extentgulations, defined as
“a policy with a strictly controlled purpose thas formulated by public
authorities without the involvement of private atge(Paraskevopoulou 2012,
pp. 1058-1071).

Empirical studies suggest, that environmental g remain a key
element of triggering eco-innovation (Beise & Remwysi 2005, pp. 5-17). An
extensive body of literature positively validatbe thypothesis of the important
impact of regulations and anticipation of regulation the introduction eco-
innovation in enterprises (Frondel et al. 2008, [Ap3-160; Rennings &
Rexhauser 2011, pp. 274-290). Thus environmengpilagon, although rather
conventional tool, creates still motivates firmsstift their efforts towards green
performance (Kemp 2011). Hence, we argue, thatitinginant role of regulation
is one of the main driver of eco-innovation, legdirs to the last hypothesis:

Hypothesis 3Among all eco-innovation policy actions, existimyieonmental
regulations have the greatest impact on the intoidim of eco-innovation
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4. Sample, operationalization of variables, methodapplied

The analysis of eco-innovation drivers is basedfion-level anonymous
micro-data from the Community Innovation SurveySClor 2006—2008, covering
enterprises from Bulgaria, the Czech Republic, Réanand Germany,which
exceptionally included a set of 15 questions orirenmental innovation, covering
both the types of eco-innovation potentially introed by firms as well as their
drivers. Firms from branches with a higher impant the environment were
extracted from each country sample. These incluéederprises from NACE
section B (mining and quarrying); section C (mantufang); section D (electricity,
gas, steam and air conditioning) and section Hgpartation and storage).

Chi-square with column proportions (the Bonferrométhod) was applied
to verify statistically significant differences faaten country sub-samples. Within
the refined sub-samples are 16 percent of firms fBulgaria; 35 percent of firms
located in the Czech Republic; 18 percent of Roamabased firms, and 39
percent of firms in Germany which introduced pradooovation, and 17, 39, 23
and 36 percent of firms (respectively in the cdestrunder study) that
implemented process innovation. In all of the asedly countries a minority of
firms implemented organizational innovation (16, 22 and 43 percent of firms,
respectively). Also, fewer firms implemented maitgtinnovation (11, 37, 23
and 43 percent respectively). Small enterprisesstitated 74 percent of the
Bulgarian, 34 percent of the Czech, 36 perceri@Romanian and 38 percent of
the German sample. As regards medium-sized ance largerprises, they
constituted are 23 and 4 percent respectively ilgdia, 40 and 26 percent in
Czech, 47 and 17 percent in Romania, and 34 pemmht28 percent in the
German sample. In all surveyed countries the ntgjofifirms are from NACE C,
followed by H, D and B. The domestic (national) kedrwas the most important
target market for the analysed firms, followed hyrdpean market (EU/EFTA).
The markets other than the EU/EFTA markets werddast important ones for
firms in each country sample (see Table 2 for &rrtletails).

Operationalization of the variables based on tHaitiens derived from
CIS 2008 is presented in Table 3.

3 CIS 2008 micro data for 16 European countries @yarBG-CY-CZ-DE-EE-ES-HU-IE-LT-LV-
PT-RO-SI-SK-NO) obtained based on ti@fhtract on the use of Community Innovation Su(@$)
micro data for research purposes — CIS/2012/éined on 18.10.2012 between the European
Commission Eurostat, Unit B1 and the Warsaw Sabbgtonomics.
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5. Results of the analysis

The exploratory nature of this part of the pap#uénced the data analysis
methods. To answer the research questions expiprctor analysis (Oblimin
rotation), stepwise regression, and Z Fisher weexuFactor analysis of eco-
innovation for Romanian enterpridesing Oblimin rotation (KMO=0.872:%36)
=289245.67; p<0.001) allowed us to determine twdedying factors which
explain 65.46% of the Variance. The first fact&nVironmental benefits from the
production of goods within the enterprisexplains 35.88% of the Variance
(Crombach’so. = .856). The second oneEfivironmental benefits from the after
sales use of goods by the end Usaplains 29.58% of the Variance (Crombach’s
a =.781). Details of the analysis are presentéichivie 4.

In the following part, due to the limited spacee typothesis H1 — H3
will be tested only for the extracted variableBnVironmental benefits from the
production of goods or services within the entesgri

Based on the results of stepwise regression wecoanlude that public
financial support from local authorities for inntiea activities did not have
a statistically significant impact on the introdant of eco-innovation within the
surveyed countries, whereas public financial sugpam government authorities is
an important factor for the introduction of ecoewmation with accompanying
environmental benefits from production in the Czédbpublic and Germany.
Public financial support from the European Unioningportant only among
Bulgarian enterprises. Based on these results wargge that with respect to the
introduction of eco-innovation with environmentanefits within the enterprise
hypothesis Hlahas beerrejected for all surveyed countries H1b has been
supported for Czech Republic and Germanyand Hlc has been upported
only in case of Bulgarian enterprises

Government grants, subsidies or other financialentices designed
especially to spur eco-innovation, although theyeha positive and statistically
important impact, did not turn out to be more igfitial than public financial
support for overall innovation performance. Thupdthiesis H2 has been rejected
for all surveyed countries.

Out of five driving forces directly connected wiho-innovation and which
can have a potential impact on its introductionsthrelated to existing regulations
were ranked the highest in two countries. Thushilpothesis H3 is supported for
Bulgaria and Romania. Apart from analysing the gyoldrivers, due to the
construction of the CIS questionnaire it was pdesdib also observe the impact of
expected regulations or taxes, market demand forirgmvation, as well as
voluntary codes or arrangements within the seatacerning the introduction of
eco-innovation.
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With respect to expected market regulations, irthel surveyed countries
they have a significantly important impact on th&dduction of eco-innovation.
Voluntary codes or arrangements within the sectml market demand for
innovation are also important eco-innovation digver

In the case of Bulgaria, analysis of the whole spat of eco-innovation
drivers shows, that their importance, althoughistteally significant, does not
play as important a role as environmental reguiatid/ery similar results were
obtained for Romanian enterprises. It is differantthe case of the Czech
Republic, where voluntary codes or agreements mvithi sector, as well as
expected regulations play equally as important aslexisting regulations. This is
very similar to the results obtained for Germanjeve the spectrum of equally
important factors for the introduction of eco-inatien is even larger.

In Romania there is no statistically significantpamt of public financial
support from local, government, as well as EU seaifor innovation activities, on
the introduction of eco-innovation, whereas in Gamnsuch a relationship exists
between public support from government authorities.

In Romania, the most influential driving forces a&asting environmental
regulations or taxes, which have a statisticallprgier impact than expected
regulations and market demand for eco-innovatiorants and subsidies are
significant, but have the lowest impact on eco-iration.

In Germany, both existing as well as expected enmiental regulations, and
also market demand and voluntary codes and agréent&ve a positive,
statistically significant influence and the sammerggth of impact on the introduction
of eco-innovation.

The results of stepwise regression are presentédble 5, whereas Table 6
contains a summary of the hypotheses’ verification.

6. Conclusions

The aim and objective of this study was to findridationship between public
financial support, environmental regulations, awd-ianovation performance and
provide evidence concerning the importance of thirgéng forces for the eco-
innovation activity of enterprises from BulgaribetCzech Republic, Romania and
Germany.

The results for Bulgaria revealed tleo-innovation additionalityof
public financial support from the European Uniorithwa simultaneous lack of
impact of resources from local and government aittes. The positive impact
of funds from the EU may be related to the samptectire, in which small
enterprises dominated. Research shows that firlase@port additionality is
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much more visible within this group of enterprisasd the crowding out effect
of private funds is less frequent (Kemp 2011).

The general limited role of financial support, espky that coming from
EU, may result from the fact that the innovatiolmgass cannot be reduced to
linear relationships only, and in addition the effemay be postponed over time.
Other reasons may be the still insufficient leviesach aid directed towards eco-
innovation, as well existing blockages in the apson of European funds by
enterprises (Cace et al. 2011), deriving from batiministrative barriers and
insufficient communication (Wysakéka 2012, pp. 5-29).

On the other hand, the positive impact of suppoomf government
authorities in the Czech Republic (for both grogpsnnovation) and Germany
(for eco-innovation with benefits for end users)ymaflect the shift in the
innovation policy towards environmentally-friendiynovation in these countries.

We also found, that the potential of grants ands&lids directed towards
eco-innovation is not fully used by CEE enterpris@sssible reason of this
limitation, may be caused by drawbacks of this slimmentioned in the
theoretical part (Veugelers 2012).

Finally, the results suggest that environmentalulegns affects eco-
innovation as firms respond to environmental refpia with higher levels of
eco-innovations. It should be underlined howeusat £co-innovation cannot be
considered only as a systematic response to requidgtowalska 2014, pp. 153—
158), as the positive impact of demand for ecosmation is reflected in the
findings of many authors (Rennings 2000; HorbadbB2@oran and Ryan (2012).
This study, although limited to one period of ola#ions, deepens our
understanding of the factors that initiate and beos-innovations in firms from
countries under study.

At this point we should bear in mind however tha CIS questionnaire
does not specify whether the demand comes fromvidthdil customers or other
enterprises. It may also be created by the goverhritself. More precise
guestions could help to investigate this issue.

With regard to future research directions, we canclude, that only a
wider policy-mix, based on several sources of itices, may be influential
enough to convince enterprises to introduce ecoviation and follow the path of
sustainable growth (Kaierczak-Piwko 2012, pp. 533-543; Burchard-Dziska
2014, pp. 135-150).

The breadth of the results of this paper openseggarch avenues for
further in-depth analyses, such as the complenigntanpact of different eco-
innovation driving forces and thus policy interactieffects.
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While this study confirms the importance of differeco-innovation drivers
and is based on representative samples from thaedioveyed countries, the analysis
has its limitations. It covers only a single-periGiS panel, which reduced the
opportunities to assess long-term trends of thesataeffects under study. The
statistically significant differences among theveyed samples might also bias to
some extent the results of this study, especialytd the differences in firms’ size
and structure, intensity of the introduction ofesthypes of innovation, sales target
markets etc.

It should be emphasized however that the presemalysis is based on
representative samples of Bulgarian, Czech, Romamd German enterprises, so
the research results do reflect the real casusiamthips between eco-innovation
and their drivers in the context of the overallawation performance of the above-
mentioned countries.

References

Ambec S., Cohen M.A., Elgie S., Lanoie, P. (20The Porter hypothesis at 20: can environmental
regulation enhance innovation and competitiveneg§i8cussion paperResources for the Futdre
Washington, DC.

Arrow K.J. (1962),Economic welfare and the allocation of resourcesifvention [in:] R.R.
Nelson (ed.Jrhe Rate and Direction of Inventive Activity: Ecomio and Social FactorsNational
Bureau of Economic Research, Conference Series, Ryinthiversity Press, Princeton.

Beise M., Rennings K. (2005),ead markets and regulation: a framework for analyzthe
international diffusion of environmental innovatipfEcological EconomicsElsevier, vol. 52 (1).

Bloom N. Griffith R., Van Reenen J. (200BD)p R&D tax credits work? Evidence from a panel of
countries 1979-1999ournal of Public Economit<Elsevier, vol. 85.

Buisseret TJ. Cameron H., Georghiou L. (1998hat difference does it make? Additionality in the
public support of R&D in large firm$lnternational Journal of Technology Managerhdntlerscience
Publishers, vol. 10 (4-6).

Burchard-Dziuhiska (2014)Wdrazanie zielonej gospodarki jako odpowdddnii Europejskiej na
trudnasci rozwojowe Acta Universitatis Lodziensis Folia Oeconomicajivérsity of £od;, vol.
3(303).

Cace C., Cace S., Nicolaescu V. (20 Ahsorption of the structural funds in RomariRomanian
Journal of Economic Forecastindnstitute for Economic Forecasting, vol. 2.

Community Innovation Survey 2006-2088p://epp.eurostat.ec.europa.eu

Czarnitzki D., Hanel P., Rosa J.M. (201Byaluating the impact of R&D tax credits on
innovation: A microeconometric study on Canadiam§jirResearch Policy Elsevier, vol. 40 (2).



Do Government Policies Foster... 57

Doran J., Ryan G. (2012)Regulation and Firm Perception, Eco-Innovation afdm
Performance ‘MPRA PapeY, University Library from Munich, 44578. http://mgpub.uni-
muenchen.de/44578.

Edler J., Georghiou L. (2007Rublic Procurement and Innovation: Resurrecting tbemand
Side ‘Research PolicyElsevier, vol. 36.

Eco-Innovation Scoreboard, 208ww.eco-innovation.eu.

EIO (2010), Methodological Report. Eco-Innovation Observajofguropean Commission, DG
Environment, Brussels.

EC (European Commission) (201®urope 2020 — A European strategy for smart, soatse
and inclusive growthhttp://ec.europa.eu/europe2020>, (Accessed 1b@c014).

Frondel M., Horbach J., Rennings K. (2008Yhat triggers environmental management and
innovation? Empirical evidence for Germarigcological EconomicsElsevier, vol. 66 (1).

Garcia A., Mohnen P. (2010)npact of government support on R&D and innovatiahimu-Merit
Working Paper, Maastricht University, no. 2010-034.

Gerlach A. (2003),Sustainable entrepreneurship and innovatio@enter for Sustainability
Managemenit University of Luneburg, (in): Proceedings frone tA003, Conference on Corporate
Social Responsibility and Environmental Managemiesgds, UK.

Grabowski W., Pamukcu T., Szczygielski K., Tando§a(R013)Does government support for private
innovation matter? Firm-level evidence from Turkayg Poland ‘CASE Network Studies & Analysis
CASE, Warsaw, No. 458/2013.

Halpern L. (2010)R&D subsidies and firm performance in Hungaiicro-Dyn Working Papér
no. 38/10.

Hemmelskamp J. (1999)he Influence of Environmental Policy on InnovatBehavior — An
Econometric StudyFondazione Eni Enrico Mattei Working Papdfondazione Eni Enrico Mattei
Institute, Milan, no. 18.99.

Horbach J. (2008 Determinants of environmental innovation — new ewigefrom German panel
data sources'Research Policy Elsevier, vol. 37(1).

Horbach J., Rennings K. (2007Ranel-Survey Analysis of Eco-Innovation: Possibgitand
Propositions, Deliverable 4 and 5 of MEI (Measuriego-innovation) projectMannheim: MEI
(Measuring eco-innovation) project.

Innovation Union Scoreboar@015 ec.europa.eu/.../innovation/.../scoreboardsis-2015.

Kazmierczak-Piwko L. (2012), Determinanty dzialaln@i ekoinnowacyjnej przedsiorstw,
‘Zarzmdzanie i FinanseUniwersytet Gdaski, vol. 10(1).

Kemp R. (2000),Technology and environmental policy: innovatiore@ of past policies and
suggestions for improvemeraper for OECD workshop on Innovation and Envirent, Paris, 19
June 2000.



58 Malgorzata Stefania-Lewandowska

Kemp R. (2011),Ten themes for eco-innovation policies in Euroffe.A.P.1.LEN.S, Institut
Veolia, vol. 4(2). http://sapiens.revues.org/1169.

Kemp R., Pontoglio,S. (2011)The innovation effects of environmental policy rinstents.
A typical case of the blind men and the elephaii@ological Economics Elsevier, vol. 72.

Kowalska A. (2014)Wdrazanie innowacji ekologicznych: przestanki i skutkioczniki Naukowe
Stowarzyszenia Ekonomistow Rolnictwa i Agrobizriesol. 16(3).

Luukkonen T., Niskanen P. (199&garning Through Collaboration. Finnish Participation EU
Framework Programme&/TT, Group for Technology Studies, Espoo.

Luukkonen T. (2000)Additionality in EU Framework Programme®Research Policy Elsevier, vol.
29(6).

Nelson R.R. (1959)The simple economics of basic scientific reseafdburnal of Political
Economy, The University of Chicago Press Journal, vol. 49.

OECD 2009Eco-Innovation in Industry: Enabling Green GrowECD Publishing, Paris.
OECD 2011Towards Green GrowttOECD Publishing, Paris.

OECD 2012.Tax Incentives for Research and Developm@&ECD Science Technology and
Industry Outlook 2012. OECD Publishing, Paris.

Palmer K., Oates W. E., Portney P. R. (199%htening Environmental Standards: The BenefittCos
or the No-Cost Paradigm?Journal of Economic Perspectite8merican Economic Association, vol.
9 (4).

Paraskevopoulou E. (2012 on-technological regulatory effects: Implicatiofe innovation and
innovation policy,Research PolicyElsevier, vol. 41.

Pavitt K. (1984),Sectoral patterns of technical change: Towards aomaxny and a theory
‘Research Policyvol. 13.

Porter M. (1991)America’s Green StrategyScientific American, Division of Nature America,
vol. 264(4) (April 1991).

Porter M.E., van der Linde C. (1995a)owards a new conception of the environment-
competitiveness relationshipournal of Economic Perspective, American Ecogofisisociation,
vol. 9 (4).

Porter M.E., van der Linde C. (1995l$}reen and Competitive. Ending the Stalemé&ttarvard
Business RevietyHarvard Business Publishing, September—Octot85.19

Rennings K. (2000)Redefining innovation — eco-innovation research #me contribution from
ecological economicsEcological Economics Elsevier, vol. 32(2).

Rennings K., Rexhduser S. (201lpng-term impacts of environmental policy and etwmvative
activities of firms ‘International Journal of Technology Policy and Mgeraent Inderscience
Publishers, vol. 11(3).



Do Government Policies Foster... 59

UNEP 2009, United Nations Environment Programmeb@ll Green New Deal. Policy Brief, March
20009.

UNEP 2011. Towards a green economy. Pathways tairsaisle development and poverty eradication.
Veugelers R. (2012yVhich policy instruments to induce clean innovatifigesearch Policyvol. 41.
Weresa M.A, Lewandowska M.S., (201#)novation system restructuring in Poland in thetext

of EU membershifin]: Weresa, M.A. (Ed.)Poland Competitiveness Report 2014: A Decade in the
European UnionWarsaw School of Economics — Publishing, Warsaw.

Witkowska, J. (2016),Corporate Social Responsibility: Selected Theorétisad Empirical
Aspects;Comparative Economic Research. Central and Easteop&ubniversity of £od;, vol.
19(1).

Wysokinska Z. (2012)European Union Entrepreneurship and Innovativerfégpport Policy for
Business‘Comparative Economic Research. Central and EaBiamopé, University of £éd, vol.
15(2).

Wysokinska Z. (2013)Transition To A Green Economy In The Context OfciatieEuropean And
Global Requirements For Sustainable Developmeddmparative Economic Research. Central
and Eastern EuropeUniversity of £Od, vol. 16(4).

Wysokinska Z. (2016),The New Environmental Policy Of The European Union: A Pdath
Development Of A Circular Economy And Mitigation Tofe Negative Effects Of Climate Change
‘Comparative Economic Research. Central and EdSteope, University of £od, vol. 19(2).

Yarahmadi M., Higgins P. G. (2012)otivations towards environmental innovation. A azptual
framework for multiparty cooperatiprEuropean Journal of Innovation ManagereBmerald insight,
vol. 15 (4).

Yoon E., Tello S. (2009)Drivers of sustainable innovatipriSeoul Journal of Busing€ssSeoul
National University, vol. 15 (2).



"(STOZ Jo} S)nsal) GTOZ Precm@.iaoiun UoleAouU| ‘STOZ PJe0gai00S UOIBAOUUI-BOHI0 S)NSal UO paseq uone(idwod UMo :82InoS

T/692/M3IA/SI0FEIIPUI/NS’ UoTeAOUUERG@RFRD//:dNY "00T JO 3N[eA € Se 18S pue 9uaia)al
ay) se pauyap Buiag abeiane NE @M ‘Pasn S| PoyIBW ,80UaI9)a.-01-20UBISIP, SUL "Bl pue 829919 ‘snidAD Joj S)nsal ou ale aiay} 310N

€ 10T TOF PIEOQ2I00S UOTZAOUUT-027 JO ISy
091 ot o<t Got 0s 09 0t 0T 0]
L 1 1 __ 1 1 1 1 D
oderoae N

! B
i S T0 g
FETL0 =24 ! . =
IT°0 +¥HH000 =4 " vrAje] o 2
i vIuRcy # ¢ =)
m TENTITL 1 o S0 3
. _ puejod 3
! ATBEUN * o 2
meds @ I [eSmiog BIEAO[S S F0S =
_ w =
e SITININOD HD =
i BILIO)S Lo =
............. S W F
) REERLE P '« aferane N | o mlx
AuetiRg & E:ﬂ:ﬂ * 7 & spuepnpyeN |
pue[uL] & @ nIs[a gueray ) =
smquoxny ! L0 =
uapomg @ u_,aﬂ:ﬁﬁ ! .

_ - 80

S31uUN02

N3 pa109|as ‘€TOZESA 10} PJe0gaI0dS UONBAOUU[-00F pUe PJeodalods ualin UoNeAoOUU| JO S)NSal Usamiaq uone|ay "I Ueyd



Goged ‘(2T02) OIF uo paseq uoleloge|@ UMO :32I1N0S

(%59) LT (8E) 0 (o8E) 0T (%1S) v1 9z sadf Kaijod Jo Jequinu [e1o

(%%S) 9 (%%S) 9 (%¥S) 9 (%9€) v 1T apis puewsp Bupioddns sadAy Aaijod o saquinN

4 T 14 T 14 puewsap areAud Jo uoddng

4 I4 T - I4 J9jsuen ABojouyda

- T T T € juswainoo.d olgnd

4 4 4 4 Z spJepuels pue suonenboy
S3JINSVYIN 3AIS ANVINIA

%€L) 11T (%L2) v (%22) v (%99) 0T ST apis Ajddns Buiioddns sadA Aojjod jo JaquinN

14 € € Z v uonowo.d diysiaunred pue syiomiaN

4 T - Z 1% Buiuren ‘uoneonp3

- - - T Z sainseaw [edsi4

€ - T € e Ansnpul pue 10198s 21ignd ul gy Joj Loddns

z - - 2 2z uoddns ssauisng A1inb3
S3IINSVIN 3AIS ATddNS

Auewssn elUBWOY o_F_MMMwm euebing 10 EMM_Q% \Mxm_a_xm_\,_ salnseaw Adljod jo dnoio

TTOZ lpelep ‘Auewlas pue aljgnday yosaz) ay ‘euebing upnesouul-oda Bunioddns sainseaw Ad1jod 'T ajqel




"‘Auewls pue eiuewoy ‘0Igndpaz) “euebing 1o} 3002 SI1D W) erep onluwfasue uo paseq TZ SSJS Ul suonenafes UMo :82In0S

dismgs Inoj 1o} S)NsaJ UsaMIag Saul| Ul S8oUIBYIP)

|OAS[G@Y] Te JBay10 yoea wol) Apuediiubis Jayip {@ayuoliajuog) suoniodoid uwinjod asoym sauofargsqns e sajouap (p ‘0 ‘g ‘e) Jens| yoed 810N

e9'/Z | 180T qr'.T €eoT er'9¢ S06 oy 14594 able
IEVE 0SET B6'97 |6¢8¢ as'6€ 0LET psce qTve wnipay
a1'8€ €0ST qog ¢L1¢ av've S6TT Bg'EL €68L [rews 9zIS
q90T 601 A8'0T 759 ag 1T 16€ eyt eVaT H
at'v 19T qey¢ 124" eT'g 9.7 T 70T a
ey'e8 €8¢¢E eyg 0.L0S ey'08 Z6.L¢c eg'es Zv68 o)
eee .8 eg¢ 991 ece 11T eyt €GqT d 3OVN
BT’y (8ELT 2T €cL qeov 86€T p9L €18 dnoub rendes Jo ued se ssudiaug
egy 69T IJ'€EC aivT qLE €8¢T PTTT 96TT uoneaouul bunaxien
egy €691 el acr4 cesT eg' Ty 0SvT DZ'9T EV.LT uolrenouu; feuonesiuebio
B/.'GE | 80VT qzee 66T ©6'8¢€ TGET NC'LT 0587 uolreAouul ssed0.d
©g8'8¢ 6¢ST av'8T OTTT eGg 9T¢T a6'ST [AWA) uoljeAouul 1onpoid
% u % u % u % u
(ov6e = u) (€09 = u) (0L¥€ =u) (evL0T=U)
(3a) Auewiss (0¥) eiuBWOY (zD) angnday yosazo (o9) euebng sofnsualoeIeyd ajdwes

UoMRIUI-029 JO 8dA) auo 1Se8| Je PadnNpPoIUl 8002—9002
Ul yaiym ‘saliobares 3OvN pa1ges wolj Aurwlas pue eluewoy ‘oljgnday yosz) “eueg woly sasudiaiua jo uonduosap ajdwes ‘g ajgel




—

aSIMIBYIdI@MHaS B UIYNIM SBp02 AIeluNn|oA 0] asuodsal Ul Imouul 099 PadNpoUl Wl 8002-9002 Buunp it T,

3SIMIBYI0 0, 16yu3
¢ UOITRAOUUUOPSIBLIOISND WO} pueWwap 193Jew 01 asuodsal Ul Imouul 098 PadNpoJUl Wil 8002-900¢ Buunp i T,
waqu3
3SIMIBYIO 0, ‘BAQUUI [EJUSLLIUOIIAUS IO} SBAIUBIUI [BIDURUL JBYI0
J1o saipisqns ‘sfuriewulanob Jo Aljige|rene ay) 0] asuodsal ul IEIOUUl 0939 PAJNPOJIUI WU 8002-9002 Buunp i T, eloug
asIMIay1o
.0, ‘Soxe] @spnbal [eluswuolIAUS paldadxa 03 asuodsal Ul IBoUUl 028 PaINPOJIUL WL 8002-900Z Buunp i T, dx3gbayug
asimuayo 0, : uonnjjod
uo saxe) Joimynbal [euswuoiIAUS Bunsixa 03 asuodsal Ul IBIoUUl 038 PaJNPOJIUL WL} 8002-9002 Buunp i T, Bayug
3sIMIBYIO 0, (10'IIU0D Japun 10108S NYERY) 10} Aj21US PaloNpPUOd SaNIAIDE UoITeAOUUl
ayjo pue yoseagan|bxy ‘sasuerenh ueo| pue ‘sueo| pasipisqns ‘sfusuononpap Jo supald xel eia uoddns [eloueuly
Buipnjoul) uoluppdoing wody saniAloe uoleaouul 1oy oddns gereul) o1ignd paAiadal wlly 8002-9002 Buunp i T, ddnsn3
SIaIay10 0, :(10e1U0D Japun 10309s 2l|gnd aylieynus pajoNpPuUOd SaINAIE UOITeAOUU! JBYI0 pue
2Jeasal Buipnjoxgusaanh ueo| pue ‘sueo| pasipisgns ‘siuelb ‘suopap Jo s)pald xel eiA Loddns [eroueuly Buipnjour)
JuBWUIBAOBIEBO By} WO} SalIANDR uolleAouul o) Loddns gereul) o1ignd paniadal wlly 800Z-900¢ Puunp 41 T, ddnsnoo
asimuaym, ‘(10enuod Japun 10193s dlignd sy} 10} A|9PRIBNPUOID SBIIIAIIDR UOIBAOUUI JBYI0 pue Yydseasal
Buipnjox31ueaanb ueo| pue ‘sueo| pasipisqns ‘siuelb ‘suopap 10 Supald xel eia uoddns feloueuly Buipnjour)
sanuoyine [feuoifa [e20] WOJ SaANJE uoeAouul Joy Joddns Jereul o1gnd paaiadal willy 8002-9002 Buunp §i T, ddnso07
SJI9ALIP uoeAOUUI 023, — B|gBLRA
Sa|geLeA JO Uoionsuod pue uonduodsaqg a|geLeA

Sa|qelieA Jo uonaniisuod pue uonduasaq "€ a|qel




'8002-SDRreuuonsanb uo paseq uoieloged UMO :92IN0S

"aireuuonsanb 800zZ—gaBID a1 Wol) Aposlip usyel ale suonuyap (810N

asImIBym, ‘asn Jaye 1onpold Jo BuljoAoal panosdwi ul ffmsal uoneaouul 093 Wl 8002-900¢ Puunp 41 T, Npu3o9y0o3
asIMIBylo 0, HJasn
pua ay) Ag uonngstbu Jo |10S ‘Jarem ‘ire padnpal ul Buinsal doUUl 028 PaJNPOJIUL WL} 8002-900Z Buunp Ji . T, npu3jododg
asIMIBYIaQen pua ay) Ag asn ABiaus padsnpal ul Bunnsal ypoUUl 029 PAINPOJIUI WL 8002-900Z Buunp Ji . T, npu3u3003
9SIMIBUIO:SERIIaTRW ‘I19TeM ‘alSem pajaAdal ul Bunnsal mmouul 029 PadNpoJIul Wil 8002-9002 Buunp )i T, 1eAN0DT
asIMIaylo
.0, - uonnyedio asiou ‘1ayem ‘|10s psonpai ul Buninsas MBIOUUI 008 PSdNPOJIUI WU 8002-9002 Buunp 11 T, lodoo3
ESIETN)
.0, ‘semnsqnsifignd sss| yum sfeusew psonpal ul Buninsas moUUl 008 PdNPOJIUI WU 8002-9002 Buunp i T, gqnsoo3
BSIMIBUIO0 0, ‘9sudiaiua Ag uononpold@® paonpas ul Buninsas Iouul 093 PadNPOoJIUl Wil 8002-900Z Buunp 41 T, D093
asIMIBIO 0, Inado 1un Jad asn ABiaus paonpal ul Bunnsas Idouul 093 pasnpo.iul Wil 8002-900¢ Buunp Ji T, u3093
3SIMIBYIO .0, : Jodmiiun Jad asn [ellarew paosnpal ul Buninsal ywouUUl 028 PadNPOJIUL Wl 800Z2-9002 Buunp )i T, Te|N09]
LUoneAouU| 093 0 UONONPOJIUL, — d|qeleA




G8v’ JITTO0 c00° 95900 00’ q990°'0 | 000" | 9¢60°0 salpisgns ‘sjue.b JuUsWUIBA0D)
09T" DECO0 GLL pPS00°0- ¥S.° | 9,000 000" | 9SS0°0 uolun ueadoin3 wouj uoddns olgnd
800 oE¥0°0 [L90° PSED0 /00" | 99S0°0 | 6EVPTYTO0 sanuoyine juswuidAob woiy woddns oljgnd
26T 1200 9L PS00°0- 8ve 6T0°0088° PZ00'0- sapuoyIne [edo| woy uoddns aljgnd
d rlag d rlag d rlag d r1og
ceTE=U 7€09=U 0.bE=u 2v/,0T=u $89.0} BuIALIp JIBY) pue SuoeAOUUl 093
Auewlao eluewoy algnday yosazd euebing

uoissaibal asimdals Jo SEBI — sasudIgIUa UewlaD pue uelueWwoy ‘Yoaz)d ‘uelding UlylIMm UOITeAOUUI-093 JO Slueulwlalad ‘G a|qel
“elUeWOoY 10) 800Z SID WoJy BIep ololuufasLe uo paseq TZ SSJS Ul SUOIRINIEd UMO :82IN0S

“Joyine ayy usanbal sy Uo a|ge|ieny “rejiwis A1aA a1am Auewpa dlgnday Yyoaz) “elebing Joj synsal ay) :210N
"suonesall G Ul paBisAuod uonelogsisAieuy Jusuodwo) [edioulld :poyisy uonoenx

6290 npu3|0d4023
6€8°0 NpuU3984023
7980 npu3zu3023
99G°0 u3joo]
0850 gnso0o3
999°0 04023
8¢L°0 1e/\\00]
98L°0 00003
8¢8°0 1e|N 02T
NpU3023PSh pus ay} Jug0o@sudIaus ayl
Aq spook jo asn sajes Jaye ay) wol Yiyum spoob jo uononpold 8y woy | gyusuodwion
Slj|aua(Q [elusWUOIIAUT

sasudalua ueluBWOY UIYIM Padnpoul UOIAOUUI-09 JoXLITe | usuodwo) pareloy i ajgel



|Nsas1oJeasal ay) Uo paseq uoneloged UMO :92IN0S

'G0'0>d Jk 'TO'0>d )l xx 'T00'0>d Jlxxsde JURIYIUBIS 310N

‘UOIIeAOUUI-099 JO 1ul 3y} uo 10edwi 1sarealb ayr aney suone|nbal
patoaley wee(+) patosley wee(+) _ﬁcm._cce_ém oB“E__sMMqu ..m_”*o:um >u__oa. co:m>occ_moom __m_ mco.E/_* ‘€H
"SaNIAnoe
2100l0Y 91090l0y pajoaloy pajoaley | uonesouur prepuels, Joy uoddasyeuly uey) souewlopad UOIRAOUUI-093 SWLIL SU)
o} Juenodwi alow are uoneneads Builoddns Ajgrelaqiep SaAnuadUI [eIdueUI (ZH
parosloy papoloy parosloy el4) gouewlopad BeQUUI-093 ,SWUI} SaleNWIS sny) pue Alfeuonippe
: : ; 1ndino-028 ul S}nsadRIoyINe NJ Wolj uoieAouul Joj yoddns [eloueuld :0TH
aouewlopad uoieAODOB SWUY S8Je|NWINS SNyl pue Aljeuonippe Indino
() patoaley () patosley -029 Ul s)nsal mw:_:EEmEE.gom E,_ot :ﬁwzgoc:_ _uoh_otoaa.q“w _m_.o.mmc_n_ qTH
gouew.lopad BeQUUI-093 ,SWUIY SaleINWIS Shy) pue Alfeuonippe

IR a109lay paaley paloaloy '
1ndiN0-028 Ul S}NSal spQuUINe [e20] WoJj uoleAouul 1o} Loddns [elpueuld e TH

BWISD Iewoy ‘doy yoazo  euebing sasaylodAH

Arewiwns e — uoneoljlian sasaylodAH "9 a|qel

"800 SID WoJ) erep oniufasue uo paseq TZ SSJS Ul SUONR|NJ[ed UMO :92IN0S

9ps0°0 9yl 1e Jaylo yoea woly Apuesyiubis Jgpaw 1aysi4 7) suoiodoid uwnjod asoym sarofie 19sgns e sajouap (9 ‘q ‘e) Jans| yoe3 810N

000 BEGT'0 | 000" | 9IBITO 000" | 9€0C°0 | 000" | 9ELTO 101088 uyuMm siuawaalibe 1o sapod Arelunjop
000° B90C'0 | 000" | 900c0 000" | 9r60°0 | 000" | 99S0°0 SUOlleAOUUI 033 10} pueWwSP 193/BN
000 E96T'0 | 000" | 9vST0 000" | BSO0C'0 | 000" | 968T°0 saxe] 10 suone|nfal [ejuswuolAUS Paloadx]
000 E6YT°0 | 000" | ®BOLEO 000" | BySC'0 | 000" | B9LEO Soxe} Jo suoie|nbal [eyuswuoIIAUL Bulsixa




Do Government Policies Foster... 67

Streszczenie

CZY POLITYKA PA NSTWA WSPIERA
EKOINNOWACJE W PRZEDSI EBIORSTWACH
Z KRAJOW EUROPY SRODKOWO-WSCHODNIEJ?

Innowacje ekologiczne powinny stanévigden z gtéwnych filarébw gospodarek
krajow europejskich, w tym réwdietych z EuropySrodkowo-Wschodniej. Celem
niniejszego opracowania jest przedstawienie analpyrownawczej determinantow
ekoinnowacji wybranych krajachS®/. Czs¢ empiryczna opracowania oparta jest na
danych jednostkowych z kwestionariusza CIS 200@-8@0 przedsibiorstw z Bulgarii,
Czech, Rumunii i Niemiec. Wyniki regres;ji liniovdg polityki wspierajcej dziatalngé
innowacyjiy wskazuj, ze wsparcie finansowe dla dzigtasinnowacyjnych ma raczej
ograniczom role w promowaniu innowacji ekologicznychs za najwaniejsze stymulatory
ekoinnowaciji przedebiorstw ‘z regionu uznawane $stniegce regulacje dotygze ochrony
srodowiska. W Niemczech, kraju ozagym rankingu Eco-Innovation Scoreboard, spektrum
stymulatoréw ekoinnowacji jest #tu szarsze i bardziej zréwnoyeme. Prowadzi to do
whnioskuze wysitki rzdu winny by kierowane nie tylko na doskonalenie polityki dejgej
srodowiska, ale tworzypodstawy dla prawnego i instytucjonalnego otogmomugcego
model zielonej gospodarki.

Stowa kluczoweEuropasrodkowo-Wschodnia; ekoinnowacja; regulacje; CIS



