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Abstract

In recent years, EU countries, including these frtime Central Eastern
European (CEE) region has recognised, that ecoamation should be treated as
strategic priority of their economies. The aim bistpaper is to present a cross-
country analysis of the connection between ecovation and its main drivers
within firms from selected CEE countries (Bulgaizech Republic, Romania) and
Germany. The empirical part is based on micro-dfita Community Innovation
Survey (CIS) 2006-2008. Based on the results pfvise regression between main
policy actions sustaining innovation activity andoénnovation performance we
can conclude, that financial support for innovatiaativities has a rather limited
role in promoting eco-innovation. At the same tenéerprises from the CEE region
regard environmental regulations as the most imgnardrivers of eco-innovation.
In Germany, a country ranked in the highest catggior the Eco-Innovation
Scoreboard, the variety of forces that influence-emovation is much more wide-
ranging. This indicates that government actionsuthdake a broader look and lay
the more general bases fostering the model of arggeowth.
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1. Introduction

In last decades, the economic growth has been @emved by increasing
global environmental concerns, such as pollutiowtreiasing scarcity of natural
resources and energy security. In this contextcepinof sustainable development
(SD) and eco-innovation became a hot issue focyalhd business practices focused
on tackling eco-challenges. Advocates of the GN&n Deal (UNEP 2009) or Green
Growth (OECD 2011) encourage more strict envirortalgegulations, expecting that
they will facilitate the promotion of a low carbogreen economy (UNEP 2011) and
contribute to economic growth.

In the centre of this debate one can find the enosiation concept, defined as
“... the introduction of any new or significantimproved product (good or service),
process, organizational change or marketing saiutiat reduces the use of natural
resources (including materials, energy, water amdl)l and decreases the release of
harmful substances across the life-cycle” (EIO 2010

The aim of this paper is to present a comparatieesscountry analysis of the
relationship between eco-innovation and its maiweds within firms from selected
Central Eastern European (CEE) countries an d Ggrma

In the first part of the paper, the overall inndeatperformance and the eco-
innovation performance of European Union MembeteStare presented. This is
followed by the theoretical part, which providesiasight into the position of eco-
innovation driving forces in stimulating eco-inndiea performance. The empirical
part, based on micro-data from Community Innovat®umrvey (CIS) 2006—2008,
covers the results of a stepwise regression asalykiselected eco-innovation
drivers and the eco-innovation performance of CEEntries (Bulgaria, Czech
Republic and Romania). The results are comparell thitse for enterprises from
Germany. The last section contains conclusions.

2. Innovation and eco-innovation performance of CEEountries

While considering overall innovation performandae tCEE countries rank
low among the European Union Member States. Basedata from Innovation
Union Scoreboard 2015 we can conclude, that onbyeslia joined the group of
Innovation Followers with an overall innovation performance close be tEU
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average. The majority of countries from the CEEiaegincluding Croatia, the
Czech Republic, Estonia, Hungary, Lithuania andaR#| form the group of
Moderate Innovatorswith an innovation performance below the EU-27rage,
whereas Bulgaria, Latvia and Romania are categb@adlodest Innovatorgwith
an innovation performance far below the EU-27 ageyaAlthough in the last seven
years the CEE countries, on average, are growinghnfaster that EU-15, the
differences between these two groups in terms efalvinnovation performance is
still at a relatively high level (Innovation Uni@ctoreboard 2015).

Inasmuch as the transition to a resource-effi@eahomy is a central issue of the
Europe 2020 Strategy for the EU’s economy for #d decade (EC 2010, Wysakka
2016), supervising eco performance of EU MembeeSta one of key issues. Thus the
Eco-Innovation Scoreboard “Eco-IS”, a tool to asseso-innovation performance of
EU countries has been initiatt@the Eco-Innovation Scoreboard ranks majority oECE
countries (despite their restructuring efforts — sédknska 2013, pp. 203-226) as
“catching-up” countries, whereas top ranking EU ntdas for eco-innovation are
members of the group dhnovation Leaders- Finland, Sweden, Germany and
Denmark. As we anticipate, that there is potentelhtionship between overall
innovation performance and the eco-innovation pevdmce of EU Member States,
a linear regression model is constructed. Basedata from the Innovation Union
Scoreboard and Eco-Innovation Scoreboard for 208 a satisfactory level of
coefficient of determination (R2 = 0.7234), we saparate two groups of countries: the
first being those where the level of both indicatisrlow; and the second being those
where both indicators are significantly higher. Thet cluster consists of the CEE
countries, while the second one consists of inmmvadeaders, both in terms of overall
innovation performance as well as eco-innovatioiicators (Chart 13.

Thus, the results presented in Chart 1 confirm tatEuropean Union is still
divided and that the convergence process, bo#mimstof overall innovation performance
as well as eco-innovation, although advancinglisigficult to be finalized.

! The indicators in the Eco-Innovation Scoreboal @ivided into five components covering eco-
innovation inputs (including early stage investraentclean technology), eco-innovation activitissch as
the percentage of firms taking resource-efficiemeyasures), eco-innovation outputs (such as relevant
patents), resource-efficiency performance, andosembnomic outputs (such as data on turnover,
employment and exports), For more information B#p://www.eco-innovation.eu.

2 It should be borne in mind however that scoresbesinfluenced by many structural factors, sudhes
relative importance of different industrial sectorsthe economic trends in each country (Eco-Intiowva
Scoreboard, 2013), and that such factors wer@kentinto account.
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3. Theoretical background and hypotheses’ developme

There is an in-depth debate in the literature alibat unique features of
environmental innovation as opposed to “conventioimmovation. Recent studies
define eco-innovation as the development of nevdywts, processes, services and
technologies that contribute to the developmentwaelitbeing of human needs and
institutions while respecting the worlds’ naturakources and regenerative capacity
(Gerlach 2003; Yoon & Tello 2009, pp. 85-115). Undlee widely discussed
concepts of sustainable development and corpooaial sesponsibility (Witkowska
2016), the meaning of eco-innovation has come ¢tude social and institutional
aspects. Thus business approach to sustainatabtyrtoved from pollution control to
eco-efficiency and socio-efficiency. As compareddonventional” innovation, eco-
innovation have some major differences (Yarahmadiiggins 2012, pp. 400-420).
Firstly, it is perceived as more risky than theaitional” innovation, as it is not an
open-ended concept. Secondly, the scope of ecedtinoa can extend beyond the
conventional organizational boundaries of the imtiog firm to encompass broader
societal milieu. It thus involves changes in soa@ins, cultural values and institutional
structures — in partnership with stakeholders sashcompetitors, partners in the
supply chain, consumers, governments — to leveragee environmental benefits
from the innovation (OECD, 2009).

Extant research has shown that a firm's decisiansea-innovation are
influenced by a variety of factors: technology pusiarket pull, regulatory (push/pull)
policy, industry- and firm-specific aspects. Moshalars agree that technology push
factors are especially important during the inifhbse of developing a new product,
whereas demand factors become more important dtmmgliffusion phase (Pavitt
1984, pp. 343-373; Hemmelskamp 1999; Horbach & Resr2007).

Conventionally, eco-innovation was perceived bynecoists and business as
an additional cost burden for the firm resultingnfr strict environmental regulations,
and reducing its competitiveness (for a literatenéew, see Palmer et al. 1995, pp.
119-132). This view was challenged by many schplpasticularly Michael Porter
(Porter 1991) and his co-author Claas van der L{Rdeter & van der Linde 1995b,
pp. 120-134) (for further debate on Porter's hypeth, see the literature review:
Ambec et al. 2011). These authors advocated theg severe but correctly designed
regulations can “trigger innovation ... that may zdist or more than fully offset the
costs of complying with them” (Porter & van der 4&1995a, p. 98).
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In this vein, this paper particularly focuses oe tlole of different policy
measures for the eco-innovation performance ofrprises. Such policy measures
include science, technology and innovation poliagd environmental as well as
fiscal policy (Kemp & Pontoglio 2011, pp. 28-38;Ré1gs 2000, pp. 319-332).

Taxonomy proposed by Edler and Georghiou (20073p9-332) that divides
policy measures into those supporting the suppie €ind those supporting the
demand side will be applied. Public policies cah @t both the demand and the
supply sides to generate favourable surroundings efoo-innovation. Policy
measures supporting the supply side include eguipport; support for R&D in the
public sector and industry; fiscal measures; edocatraining and mobility; and
promoting networks and partnerships. The demaral &gigholicy measures consists
of regulations and standards; public procuremehriology transfer; financial or
fiscal support for technology adopters and supfoonprivate demand.

Table 1 presents different policy measures conagrnéco-innovation
implemented in the four investigated countries.d8lasn the results we can conclude
that the overall spectrum of policy measures sujpmpeco-innovation is not fully
exploited among the countries from the CEE regidmreas Germany seems to use
a much more diversified spectrum of measures. Guapport for cooperation in the
Czech Republic, Romania and Germany (with Bulgddgging behind) and
regulations and standards seem to be used simifadil the countries studied (see
Table 1 for details).

In this part of the research special emphasisviesngio public financial support
for overall innovation activity, coming from locaipvernment and European Union
sources; as well as government grants, subsidiesthar financial incentives for
environmental innovation and existing governmegulations or taxes on pollution,
and their role in accelerating firms’ eco-innovatjgerformance.

Market failure, which suggests that firms undereistvin innovation activities
if they are not able to capture and appropriatpatiéntial benefits from investment
in R&D, justifies governmental intervention in figninnovative activity (Arrow
1962, pp. 608-662; Nelson 1959, pp. 297-306; Lunkka& Niskanen 2000). It is
generally expected, that increasing public supfuorR&D results in dditionality,
which can be defined as changes in the financetsfiR&D spending, behaviour or
performance which would not have occurred withdet public program or subsidy
(Buisseret et al. 1995, pp. 587-600). Whilput additionalityfocuses on the degree
to which public efforts enhance private R&D spegdioutput additionalitydeals
with its leverage effect on a firm’s innovation foemance (Luukkonen 1998).
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Garcia and Mohnen (2010) have found that finanéiogm the central government
increases the intensity of R&D spending as welhasshare of innovative products
in total sales. However, in the case of suppornftbe central government and the
EU, the impact of the support offered by the latkecreases.

Research concerning tradditonality issue with respect to the Central and
Eastern Europe (CEE) countries is not fully devetbpgsrabowski et al. (2013), based
on data for CIS 2008 and 2010, evaluated the effayi of public support in Turkey
and Poland, , and found out that government sumooitributes to higher innovation
spending by firmsifput additionality, which in turn improves their chances to
introduce product innovations, although supponnfiocal governments proved less
efficient than the support from the central goveentror the European Union.

Different results were obtained by Weresa and Lelwaska (2014, pp. 171-
191), who investigated the support of innovativeviaies by funds coming from the
European Union among Polish large and medium-sizgastrial enterprises. Based
on Polish CIS 2010 data they discovered the presefioput additionality but only
for the expenditures on machinery and equipmenth & negative relationship
between support and expenditures on external R&ie. dutput additionality was not
proven, meaning that there was no direct connedtiemveen EU funds and the
increase of innovation performance measured byutmver of innovative products
in total sales.

For the purpose of this paper the ideaaxfd-output additionality'is created,
described as “firms’ enhanced eco-innovation pemtoice resulting from public
financial support”. Despite existing disparities the influence of public financial
support, it is supposed that public financial suppwill result, at least to some
extent, ineco-output additionalitythus leading to the first hypothesis:

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

There exist a wide range of tools that can supfions’ innovative activity,
such as deferred tax payments, tax deductionstsgrpreferential loans for R&D
activities. It should be underlined however, thangs has several limitations, which
arise from information asymmetries between thedstors and government agencies,
costly administrative formalities and often politigressure (Czarnitzki et al. 2011,
pp. 217-229).
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On the other hand tax incentives can be more @ftethan direct support for
R&D (OECD 2012), as there is no subjective decisiom be made about the
distribution of support among specific economicses; industries, and firms. Thus,
more firms are encouraged to undertake innovattigities (Bloom et al. 2002, pp.
1-31). Policy makers believe, that greater puhligport for R&D activities leads to
an increase in R&D investments, which, in turnuhssin an increase in innovation
performance. An example of how treditionality effect can be estimated is
included in the works of Halpern (2010) who, whilgestigating Hungarian firms,
found a positive relationship between subsidiestatl the level of R&D expenditure
and innovation performance.

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

Hypothesis 2Financial incentives deliberately supporting théraaluction of eco-
innovation are more important for the firms’ ecadavation performance than
financial support for “standard” innovation activés.

Research shows that firms are often unable to sgbes future business
performance in the context of their sustainabilttygagement, therefore do not
engage spontaneously in SD/CSR-related innovatigteamp 2000), and their
engagement in eco-innovation depends to big exdentegulations, defined as
“a policy with a strictly controlled purpose thatformulated by public authorities
without the involvement of private agents (Paraskeulou 2012, pp. 1058-1071).

Empirical studies suggest, that environmental gn remain a key element
of triggering eco-innovation (Beise & Rennings 20pp. 5-17). An extensive body
of literature positively validates the hypothedigh® important impact of regulations
and anticipation of regulation on the introductieno-innovation in enterprises
(Frondel et al. 2008, pp. 153-160; Rennings & Regbi 2011, pp. 274-290). Thus
environmental regulation, although rather convetictool, creates still motivates
firms to shift their efforts towards green perfomoa (Kemp 2011). Hence, we argue,
that the dominant role of regulation is one of thain driver of eco-innovation,
leading us to the last hypothesis:

Hypothesis 3.Among all eco-innovation policy actions, existingvieonmental
regulations have the greatest impact on the intotidn of eco-innovation



52 Matgorzata Stefania-Lewandowska

4. Sample, operationalization of variables, methodspplied

The analysis of eco-innovation drivers is basediramlevel anonymous micro-
data from the Community Innovation Survey (CIS)3006—2008, covering enterprises
from Bulgaria, the Czech Republic, Romania and @egh which exceptionally
included a set of 15 questions on environmentahiation, covering both the types of
eco-innovation potentially introduced by firms asliwas their drivers. Firms from
branches with a higher impact on the environmentvestracted from each country
sample. These included: enterprises from NACE @edd (mining and quarrying);
section C (manufacturing); section D (electriciigs, steam and air conditioning) and
section H (transportation and storage).

Chi-square with column proportions (the Bonferramethod) was applied to
verify statistically significant differences betweeountry sub-samples. Within the
refined sub-samples are 16 percent of firms frog&ia; 35 percent of firms located
in the Czech Republic; 18 percent of Romanian-bfised, and 39 percent of firms
in Germany which introduced product innovation, 47d 39, 23 and 36 percent of
firms (respectively in the countries under studhgttimplemented process innovation.
In all of the analysed countries a minority of fanimplemented organizational
innovation (16, 42, 25 and 43 percent of firmspeesively). Also, fewer firms
implemented marketing innovation (11, 37, 23 andpéBcent respectively). Small
enterprises constituted 74 percent of the Bulgar®h percent of the Czech, 36
percent of the Romanian and 38 percent of the Gesample. As regards medium-
sized and large enterprises, they constituted @rar2l 4 percent respectively in
Bulgaria, 40 and 26 percent in Czech, 47 and 1@epétin Romania, and 34 percent
and 28 percent in the German sample. In all sudvegeintries the majority of firms
are from NACE C, followed by H, D and B. The done¢hational) market was the
most important target market for the analysed firfodowed by European market
(EU/EFTA). The markets other than the EU/EFTA megkeere the least important
ones for firms in each country sample (see Talite further details).

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

3 CIS 2008 micro data for 16 European countries éhanBG-CY-CZ-DE-EE-ES-HU-IE-LT-LV-PT-
RO-SI-SK-NO) obtained based on th&chtract on the use of Community Innovation Su(@$) micro
data for research purposes — CIS/2012/$8ned on 18.10.2012 between the European Conamiss
Eurostat, Unit B1 and the Warsaw School of Econsmic
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5. Results of the analysis

The exploratory nature of this part of the papdiuenced the data analysis
methods. To answer the research questions explprédotor analysis (Oblimin
rotation), stepwise regression, and Z Fisher wesedu Factor analysis of eco-
innovation for Romanian enterpridassing Oblimin rotation (KMO=0.872;%36)
=289245.67; p<0.001) allowed us to determine twaleulying factors which
explain 65.46% of the Variance. The first factdEnVironmental benefits from the
production of goods within the enterprisexplains 35.88% of the Variance
(Crombach’sa. = .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 presentethinle 4.

In the following part, due to the limited spaces tiypothesis H1 — H3 will be
tested only for the extracted variableEnVironmental benefits from the production
of goods or services within the enterptise

Based on the results of stepwise regression weaatiude that public financial
support from local authorities for innovation aittds did not have a statistically
significant impact on the introduction of eco-inatien within the surveyed countries,
whereas public financial support from governmeithaities is an important factor for
the introduction of eco-innovation with accompagyienvironmental benefits from
production in the Czech Republic and Germany. uisliancial support from the
European Union is important only among Bulgariatesmises. Based on these
results we can argue that with respect to the dottion of eco-innovation with
environmental benefits within the enterpriggothesis Hlahas beemejected for all
surveyed countries H1b has beersupported for Czech Republic and Germany,
andH1c has beenupported onlyin case of Bulgarian enterprises

Government grants, subsidies or other financiahtiges designed especially to
spur eco-innovation, although they have a positiv statistically important impact, did
not turn out to be more influential than publicafitial support for overall innovation
performance. Thus hypothesis H2 has been rejemted Surveyed countries.

Out of five driving forces directly connected weho-innovation and which can
have a potential impact on its introduction, thosated to existing regulations were
ranked the highest in two countries. Thus the Hg®s H3 is supported for Bulgaria
and Romania. Apart from analysing the policy disyetue to the construction of the
CIS questionnaire it was possible to also obsdmwémpact of expected regulations or
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taxes, market demand for eco-innovation, as wellohsntary codes or arrangements
within the sector concerning the introduction aé-@mnovation.

With respect to expected market regulations, inhalsurveyed countries they
have a significantly important impact on the introtion of eco-innovation. Voluntary
codes or arrangements within the sector and makeiand for innovation are also
important eco-innovation drivers.

In the case of Bulgaria, analysis of the whole spet of eco-innovation
drivers shows, that their importance, althoughistieally significant, does not play as
important a role as environmental regulations. \&nyilar results were obtained for
Romanian enterprises. It is different in the casethe Czech Republic, where
voluntary codes or agreements within a sector, elb a8 expected regulations play
equally as important role as existing regulatiortsis is very similar to the results
obtained for Germany, where the spectrum of equiafigortant factors for the
introduction of eco-innovation is even larger.

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

In Romania, the most influential driving forces aggisting environmental
regulations or taxes, which have a statisticallyrgjer impact than expected regulations
and market demand for eco-innovation. Grants abdidies are significant, but have
the lowest impact on eco-innovation.

In Germany, both existing as well as expected enwiental regulations, and
also market demand and voluntary codes and agréerave a positive, statistically
significant influence and the same strength of thpan the introduction of eco-
innovation.

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

6. Conclusions

The aim and objective of this study was to find thiationship between public
financial support, environmental regulations, acmtianovation performance and provide
evidence concerning the importance of these dridrages for the eco-innovation activity
of enterprises from Bulgaria, the Czech RepublinBnia and Germany.



Do Government Policies Foster... 55

The results for Bulgaria revealed teeo-innovation additionalityof public
financial support from the European Union, withimwtaneous lack of impact of
resources from local and government authoritieg gdsitive impact of funds from
the EU may be related to the sample structure hictwsmall enterprises dominated.
Research shows that financial supattiitionalityis much more visible within this
group of enterprises, and the crowding out effdgbrovate funds is less frequent
(Kemp 2011).

The general limited role of financial support, esalty that coming from EU,
may result from the fact that the innovation prgceannot be reduced to linear
relationships only, and in addition the effects nimy postponed over time. Other
reasons may be the still insufficient level of sadth directed towards eco-innovation,
as well existing blockages in the absorption ofdpean funds by enterprises (Cace et
al. 2011), deriving from both administrative barsi@nd insufficient communication
(Wysokinska 2012, pp. 5-29).

On the other hand, the positive impact of supgormfgovernment authorities
in the Czech Republic (for both groups of innovati@nd Germany (for eco-
innovation with benefits for end users) may reflihet shift in the innovation policy
towards environmentally-friendly innovation in teesountries.

We also found, that the potential of grants andklids directed towards eco-
innovation is not fully used by CEE enterprisessstale reason of this limitation,
may be caused by drawbacks of this stimuli, meetiom the theoretical part
(Veugelers 2012).

Finally, the results suggest that environmentalulsgns affects eco-
innovation as firms respond to environmental retjuta with higher levels of eco-
innovations. It should be underlined however, tla@b-innovation cannot be
considered only as a systematic response to reguiitowalska 2014, pp. 153-158),
as the positive impact of demand for eco-innovat®meflected in the findings of
many authors (Rennings 2000; Horbach 2008; DoranRyan (2012). This study,
although limited to one period of observations, pges our understanding of the
factors that initiate and boost eco-innovationfirms from countries under study.

At this point we should bear in mind however the €IS questionnaire does
not specify whether the demand comes from individuatomers or other enterprises.
It may also be created by the government itselfteMecise questions could help to
investigate this issue.
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With regard to future research directions, we canclude, that only a wider
policy-mix, based on several sources of incentives; be influential enough to convince
enterprises to introduce eco-innovation and follthe path of sustainable growth
(Kazmierczak-Piwko 2012, pp. 533-543; Burchard-DZiské 2014, pp. 135-150).

The breadth of the results of this paper opensaparch avenues for further
in-depth analyses, such as the complementarity dinpladifferent eco-innovation
driving forces and thus policy interaction effects.

While this study confirms the importance of diffsreco-innovation drivers and
is based on representative samples from the foueyged countries, the analysis has its
limitations. It covers only a single-period CIS phrwhich reduced the opportunities to
assess long-term trends of the causal effects stddy. The statistically significant
differences among the surveyed samples might @sotb some extent the results of
this study, especially due to the differencesimdi size and structure, intensity of the
introduction of other types of innovation, salegéhmarkets etc.

It should be emphasized however that the preseatadlysis is based on
representative samples of Bulgarian, Czech, Romamd German enterprises, so the
research results do reflect the real casual rakttips between eco-innovation and their
drivers in the context of the overall innovationfpemance of the above-mentioned
countries.
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Chart 1. Relation between results of Innovation Uran Scoreboard and Eco-Innovation Scoreboard for yea2013, selected EU

countries
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Note: there are no results for Cyprus, Greece and Klta. The “distance-to-reference” method is used, with BU average being defined as the
reference and set as a value of 100. http://datadsas-innovation.eu/indicators/view/269/1

Source: own compilation based on results ofEbe-Innovation Scoreboard 2013, Innovation Unioor&8goard 2015 (results for 2013).



Table 1. Policy measures supporting eco-innovatian Bulgaria, the Czech Republic and Germany, datadr 2011

Group of policy measures Maximqm number of Bulgaria Czech_ Romania Germany
policy types Republic
SUPPLY SIDE MEASURES

Equity business support 2 2 - - 2
Support for R&D in public sector and industry 3 3 1 - 3
Fiscal measures 2 1 - - -
Education, training 4 2 - 1 2
Networks and partnership promotion 4 2 3 3 4
Number of policy types supporting supply side 15 10 (66%) 4 (27%) 4 (27%) 11 (73%)
DEMAND SIDE MEASURES
Regulations and standards 2 2 2
Public procurement 3 1 -
Technology transfer 2 - 2
Support of private demand 4 1 2 1 2
Number of policy types supporting demand side 11 4 (36%) 6 (54%) 6 (54%) 6 (54%)
Total number of policy types 26 14 (54% 10 (38% 0 (38%) 17 (65%)

Source: own elaboration based on EIO (2012), pp565




Table 2. Sample description of enterprises from Buglaria, Czech Republic, Romania and Germany from setted NACE categories, which in
2006-2008 introduced at least one type of eco-inration

Sample characteristics Bulgaria (BG) Czech Republic (Cz) Romania (RO) Germany (DE)
(n=10742) (n = 3470) (n = 6034) (n = 3940)
n % n % n % n %
Product innovation 1712 15.9b 1216 35a 1110 18.4b 1529 | 38.8a
Process innovation 1850 17.2k 1351 38.9a 1399 23.2b 1408 | 35.7a
Organisational innovation 1743 16.2¢ 1450 41.8a 1532 25.4b 1693 43a
Marketing innovation 1196 11.1d 1283 37b 141p 23.4c 1694 43a
Enterprise as part of capital group 813 7.6d 1398 40.3b 723 12¢ 1738| 44.1a
NACE B 153 1.4a 111 3.2a 166 2.8a 87 2.2a
C 8942 83.3a 2792 80.4a 5070 84a 3283 83.4a
D 104 1c 176 5.1a 144 2.4a.b 161 4.1
H 1543 14.4a 391 11.3b 654 10.8b 409 10.6b
Size Small 7893 73.5a 1195 34.4b 2172 36b 1503 38.1b
Medium 2415 22.5d 1370 39.5b 2829 46.9a 1350 34.3c
Large 434 4c 905 26.1a 1033 17.1b 1087 | 27.6a

Source: own calculations in SPSS 21 based on ansegmmicro data from CIS 2008 for Bulgaria, Czeelp@blic, Romania and Germany.

Note: Each letter (a, b, c, d) denotes a subsedtefyories whose column proportions (Bonferronhoe} differ significantly from each other at th@®level
(differences in lines between results for four skesip



Table 3. Description and construction of variables

Variable Description and construction of variables
Variable — “Eco innovation drivers”
LocSupp “1” if during 2006-2008 firm received public finaiat support for innovation activities from local mgional authorities
(including financial support via tax credits or detlons, grants, subsidised loans, and loan guseaphtExcluding researc
and other innovation activities conducted entifelythe public sector under contract); “0” othervis
GovSupp “1" if during 2006-2008 firm received public finaiat support for innovation activities from the ceatitgovernment
(including financial support via tax credits or detions, grants, subsidised loans, and loan gusganExcluding research
and other innovation activities conducted entifelythe public sector under contract); “0” othersvis
EUSupp “1" if during 2006-2008 firm received public finaiat support for innovation activities from Europédnion (including
financial support via tax credits or deductionsings, subsidised loans, and loan guarantees. BEmgluesearch and other
innovation activities conducted entirely for thebpia sector under contract); “0” otherwise
EnReg “1" if during 2006-2008 firm introduced eco innoiat in response to existing environmental reguigtior taxes on
pollution ; “0” otherwise
EnRegExp “1” if during 2006-2008 firm introduced eco innoiat in response to expected environmental regulata taxes; “0”
otherwise
EnGra “1” if during 2006-2008 firm introduced eco innoiat in response to the availability of governmerargs, subsidies or
other financial incentives for environmental innteg; “0” otherwise
EnDem
“1" if during 2006-2008 firm introduced eco innoiat in response to market demand from customersdorinnovation ;
EnAgr “0” otherwise

“1” if during 2006-2008 firm introduced eco innoiat in response to voluntary codes within a se¢Wrptherwise




Variable — “introduction of Eco Innovation”

EcoMat “1" if during 2006-2008 firm introduced eco innoiat resulting in reduced material use per unitwtpat ; “0” otherwise
EcoEn “1" if during 2006-2008 firm introduced eco innoiat resulting in reduced energy use per unit opout “0” otherwise
EcoCQ “1" if during 2006-2008 firm introduced eco innoiat resulting in reduced Groduction by enterprise; “0” otherwise
EcoSub “1" if during 2006-2008 firm introduced eco innoiat resulting in reduced materials with less patigtsubstitutes; “0”
otherwise

EcoPol “1” if during 2006-2008 firm introduced eco innoiat resulting in reduced soil, water, noise orpaillution ; “0”
otherwise

EcoWat

“1” if during 2006-2008 firm introduced eco innoiat resulting in recycled waste, water, materigds;otherwise

EcoEnEndU “1” if during 2006-2008 firm introduced eco innoiat resulting in reduced energy use by the end t8éptherwise

EcoPolEndU “1" if during 2006-2008 firm introduced eco innoiat resulting in reduced air, water, soil or ngisdlution by the end
user; “0” otherwise

EcoRecEndU “1" if during 2006-2008 firm eco innovation resulg in improved recycling of product after use; ‘@herwise

Note: definitions are taken directly from the CI®B-2008 questionnaire.

Source: own elaboration based on questionnaire2G06-2008.



Table 4. Rotated Component Matrixfor eco-innovation introduced within Romanian enteprises

Environmental benefits
Components | from the production of goods withih from the after sales use of goods by
the enterpris&€coEnt the end useEcoEndU
EcoMat 0.828
EcoCQ 0.786
EcoWat 0.728
EcoPol 0.666
EcoSub 0.580
EcoEn 0.566
EcoEnEndU 0.854
EcoRecEndU 0.839
EcoPolEndU 0.629

Extraction Method: Principal Component Analy$isRotation converged in 5 iterations.
Note: the results for Bulgaria, Czech Republic &edmany were very similar. Available on the reqtiesn the author.

Source: own calculations in SPSS 21 based on arieagimmicro data from CIS 2008 for Romania.

Table 5. Determinants of eco-innovation within Bulgrian, Czech, Romanian and German enterprises — ralis of stepwise regression

Bulgaria Czech Republic Romania Germany
Eco innovations and their driving forces n=10742 n =3470 n=6034 n=3193
Beta p Beta p Beta p Beta p
Public support from local authorities -0.002d  .8800.019 .348 -0.005d 776 0.021¢c .192
Public support from government authorities 0.0111d439.| 0.056b .007 0.035d .067) 0.043c .008
Public support from European Union 0.055c | .000 | 0.007c| .754 -0.005d 779  0.023q .160
Government grants, subsidies 0.092c | .000 | 0.066b .002 0.065¢ .002 | 0.011c .485




Existing environmental regulations or taxes 0.376a | .000 | 0.254a | .000 0.370a | .000 | 0.149a .000
Expected environmental regulations or taxes 0.189b | .000 | 0.205a | .000 0.154b .000 | 0.196a .000
Market demand for eco innovations 0.056¢ | .000 | 0.094b .000 0.200b .000 | 0.206a .000
Voluntary codes or agreements within sector 0.173b | .000 | 0.203b .000 0.118c .000 | 0.193a .000

Note: Each letter (a, b, c) denotes a subset efjoaies whose column proportions (Z Fisher methi@fgr significantly from each other at the 0.05dé

Source: own calculations in SPSS 21 based on ansegmmicro data from CIS 2008.

Table 6. Hypotheses verification — a summary

Hypotheses Bulgaria  Czech Rep. Romania Germany

Hla_:_Flnar_mlaI support fc_Jr innovation f,rom I(_)cal_authtles results in eco-output Rejected Rejected Rejectedl Rejected
additionality and thus stimulates firms’ eco-inntiwa performance
H1b: Flnanp!al support for innovation from goyvgrnmen@kmrltles results in eco- Rejected (+)* Rejected (+)*
output additionality and thus stimulates firms’ @énoovation performance
Hic: Fmanmal support fpr innovation f’rom EU guthormeesults in eco-output (4 Rejected Rejected Rejected
additionality and thus stimulates firms’ eco-inntga performance
H2: Financial incentives deliberately supporting ecoémation are more important fo
the firms’ eco-innovation performance than finahsigpport for “standard” innovation | Rejected Rejected Rejected Rejected
activities.
H3: Among all eco-innovation policy actions, those tetbto environmental . .

. A ‘. N X R + *kk + *kk
regulations have the greatest impact on the intotidun of eco-innovation. () Rejected () Rejected

Note: significant at***if p<0.001; ** if p<0.01; *f p<0.05.

Source: own elaboration based on the researchtsesul
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Streszczenie

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

Innowacje ekologiczne powinny stanévigden z gtéwnych filarbw gospodarek
krajow europejskich, w tym réwdietych z EuropySrodkowo-Wschodniej. Celem
niniejszego opracowania jest przedstawienie analEpyrownawczej determinantow
ekoinnowacji wybranych krajachSB/. Czs¢ empiryczna opracowania oparta jest na
danych jednostkowych z kwestionariusza CIS 2008-2i% przedsibiorstw z Bulgarii,
Czech, Rumunii i Niemiec. Wyniki regres;ji liniovdtg polityki wspierajcej dziatalngé
innowacyjy wskazuj, ze wsparcie finansowe dla dzidtasinnowacyjnych ma raczej
ograniczom role w promowaniu innowacji ekologicznychs za najwaniejsze stymulatory
ekoinnowaciji przedabiorstw ‘z regionu uznawane sstniejce regulacje dotygzre ochrony
srodowiska. W Niemczech, kraju ozagym rankingu Eco-Innovation Scoreboard, spektrum
stymulatorow ekoinnowacji jest #tu szarsze i bardziej zrownosame. Prowadzi to do
whnioskuze wysitki rzdu winny by kierowane nie tylko na doskonalenie polityki dejgej
srodowiska, ale tworzypodstawy dla prawnego i instytucjonalnego otoagmomugcego
model zielonej gospodarki.

Stowa kluczoweEuropasrodkowo-Wschodnia; ekoinnowacja; regulacje; CIS



