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Summary: The goal of the paper is to answer the questiopther the EU financed
projects contribute significantly to achieve susaility goal through implementing eco-
innovation. The program under investigation is @gienal Program Innovative Economy
and its 4" priority axis measures aimed at implementing iratimn in business sector. The
study brings out the knowledge to what extent theestigated projects within™priority
axis develop and implement eco-innovation. The sssment is based on project
classification into direct and indirect eco-inndgat and non-environmentally oriented
innovation.
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1. Introduction

Sustainability is one of the key EU policy issuel as due to be implemented through
eco-innovation. Support for eco-innovation basedjquts is widely covered by certain
programs within EU structural funds that are bemglemented in member states and their
regions that meet intervention criteria. EU finathgerograms that are implemented in
Poland are being evaluated in a systemic way asthisability is one of the evaluation
areas. Nevertheless, the evaluation research i€ mestly on very general level, focus
rather on whole economy or its sectors and doesaddtess specifically the issue of
reaching sustainability through eco-innovation iempéntation. The assessments focus
often on single issues and rarely combine evalnaticeas to identify more complex
phenomena. There are no studies made exploringsshe of sustainability implementing
through eco-innovation within EU financing framewan Poland.

The problem addressed in the paper is the evatuafithe EU financed projects impact
on development of eco-innovation in business seictdPoland. The area of evaluation
addressed in the paper is the Operational Programavative Economy and its actions
oriented on R&D and implementation of their resuitdusiness sector. The focus is on the
assessment of its potential and actual ecologffatts and contribution of the Program to
overall sustainability. In wider perspective, pafmuses on EU policy on supporting R&D
activities and implementation of its results amsdréalization through co-financed projects.

2. Sustainability related goalsin Operational Program Innovative Economy
The sustainability is one of the key objective$ofish policy. The range of documents

and number of policy fields included in the susaitity implementation plan is very vast
[1]. Some of these are national level initiativast lsome are also resulting from EU
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policies. In general, EU originated instruments an@e developed and fully oriented on
sustainability issues. These instruments includss financial instruments of EU structural
policy [2]. Most of them agree on the crucial ralé business entities in achieving
sustainable development goals. Therefore, the feethstruments designed directly to
support companies in their trials of achieving aumgtbility. This group includes such
instruments as management systems, preferentiit orefinancial aid [3].

The key program to support competitiveness of esgn Poland within structural
funds is Operational Program Innovative Economy72R013 (OP IE). Its main objective
refers to Lisbon Strategy, Community Strategic @lirtes and some other national level
strategic documents and is formulated as: “Devekmnof the Polish economy on the
basis of innovative enterprises” [4, s. 58]. Thigjeative is to be achieved through
undertaking diversified types of actions and desiigm of 90% of the financial allocation
for measures in the following areas: R&D, innovasipinformation and communication
technologies. OP IE is financed from European Regi®development Fund and Polish
budget.

The Program refers to its sustainability objectitgsdefining desirable characteristics
of innovations and the results of their implementat It says that “innovations in the
enterprise sector should contribute to reductiothefpressure on the natural environment,
(...) through improved effectiveness of the use ofreable and non-renewable resources,
reduction of water and air pollutants and non-réadyle waste, and (...) through
improvement of the effectiveness of energy usestiuce emission of “greenhouse gases”.
Wherever possible, it is expected that innovatilianges in presently used systems and
devices will lead to reduction of pressure ratios tbe environment (ratios for unit of
product or service), and new products or serviciisbe implemented in such a way as to
comply with the requirements in the area of enwvinental protection and effective use of
resources, especially energy.” [4, s. 56]

Main objective of OP IE is to be achieved througimber of detailed objectives but
none of 6 objectives refers directly to sustairigbillThe program is divided into 9 priority
axes dedicated to different aspects of creatidfygion and implementation of innovation.
Again, none of the priority actions refers diredtlysustainability.

3. Range and scope of the study

The study includes on-going evaluation of projectslized in Poland within the
framework of priority axis no. 4tnvestments in innovative undertakings of Operational
Program Innovative Economy, and the structure eif fhotential and actual results with the
focus on implemented eco-innovation within businesstor. The A priority axis actions
include financing of R&D partnership projects, R&Bsults implementation projects and
investments.

The 4" priority axis of OP IE includes the following messs:

— 4.1 Support for implementation of results of R&Drk&

- 4.2 Stimulation of R&D activity of enterprises aswpport in the scope of

industrial design,

— 4.3 Technological credit,

- 4.4 New investments of high innovative potential,

— 4.5 Support for investments of high importancen¢conomy.

All the measures are directed to the companies. cHagacteristics of these measures
are presented in Tab. 1. The characteristics ictutth information as the objective of the
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measure, types of projects it supports and typebevfeficiaries eligible of financial

support.
Tab. 1. Selected characteristics of tHepfiority axis measures [based on 5]
No. and type of Objective Types of projects Type; OT
measure beneficiaries
4.1 Supportfor | improving the level of| investments projects with companies
implementation of | innovativeness of counseling element connected
results of R&D | enterprises by supportingwith the implementation of the
works the implementation of results of R&D works reallze
R&D works realized| within measure

within measure 1.4

1.4 or Technological Initiative |

4.2 Stimulation of
R&D activity of

strengthening enterprise
conducting R&D works

's- development of R&D companies
activities in enterprises mcludln

acquisition of innovative
technological solutions

enterprises and transforming  companies
support in the scop Centres of Research
of industrial design Development
— elaborating industrial and
functional designs and
implementing them into production
4.3 Technological | supporting the investment projects of SMEs implementing SMEs
credit in the scope of own or acquired new technology
implementing new and launching sale of products,
technologies by granting processes or services created with
technological credit tq the application of this technology
SMEs with the possibility
for partial repayment fron
resources of th%
Technological Credi
Fund
4.4 New supporting the enterprisgsinvestment projects  (including companies
investments of high making new investments necessary training and counseling
innovative potential| and projects of activities) in the scope of purchase
consultancy and trainingand implementation of new
courses covering technological solutions i

production and services applied
worldwide for no longer than three
years or having a grade of
expansion worldwide n
exceeding 15%

4.5 Support for
investments of high
importance to the
economy

improving the
competitiveness and th
level of innovativeness a
economy through
supporting production an
service enterprises makir
new, of a large valug

investments of a high solution

innovative potential
generating a large numb:
of jobs (the preference |
for investments connecte

in sub-measure 4.5.1 Support focompanies
einvestments in the productign

f sector:
- new investments 0
d innovative  technologies a

g products including the purchase|or
2 implementation of technological
which is  applie
worldwide for no longer tha
erthree years or its grade of
S expansion worldwide in a give
d branch does not exceed 15%

with starting and
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development of R&D| In sub-measure 4.5.2 Support for
activities in companies) | investments in the sector of
modern services:
- new investments leading to
the creation or development of: (jp)
common services centre and (b)|IT
centers
- new investments referring of
the commencement or extensipn
of R&D activity leading to the
creation or development of th
activity of R&D centers

0]

It is important to mention, that measure 4.1 isl tie measure 1.4 Support for goal-
oriented Projectsfrom priority axis no. 1:Research and development of modern
technologies. The mechanism used here joins the efforts of R&iits developing the
innovation with companies implementing it. Therefathe following analysis of the results
of implementing measure 4.1 also includes the tesfiimeasure 1.4.

All the measures of thé"4riority axis are characterized by the 85% maxinairare of
EU fund participation in financing the projects.eMorm of financing for all thepriority
axis measures is non-returnable aid. The implemgnguthorities and institutions
responsible for making payments for beneficiariesthe following:

— Polish Agency for Enterprise Development for theamees 4.1, 4.2 and 4.4,

— Bank Gospodarstwa Krajowego (National Proprietiaglg for measure 4.3,

—  Department of Implementing Operational Programmeginistry of Economy for

the measure 4.5.

4. M ethodology of the assessment

The assessment is based on the classificationoggqis on three categories: direct eco-
innovation (ecologically oriented products, sergic®r processes), eco-innovation
supporting projects (with additional ecological eeff) and non-ecologically oriented
innovation. On the basis of the classification tealysis is made and consists of
identification of major dynamics, tendencies, tielathips and structure. The primary data
on these projects (list of projects with their eotee results, types of innovation and
budget) is collected from implementing instituticared is analyzed together with the results
of surveys made within Polish business sectorsamnirmovation and related topics. The
surveys were made by Polish Agency for Enterpriswdlbpment in 2011 within wide
research framework on sustainability implementatiobusiness sector.

The classification of projects includes the follagicategories:

— direct eco-innovation projects — this category ukes projects that are directly
aimed at developing and implementing eco-innovatiench as ecologically
improved products, services and processes;

— eco-innovation supporting projects — this categargludes projects that are
oriented on general innovation but include deveigpand implementing eco-
innovation as a minor or supporting objective & oject;

— non-ecologically oriented innovation — this catggmrcludes projects that are not
aimed at eco-innovation and does not produce anjogically positive effects,
some eco-innovation or positive ecological effextald result from the project but
not intentionally.
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It is important to mention that the projects arasslfied on the basis of declaratic
made by its implmenters (companie. These declarationsvere sanctioned by tt
financing agreement signed between them and fingripstitution.

5. Results of the assessment

The following part of the paper is dedicated to phesentation and interpretation of -
research results obtained through the analysis oftheture of projects realized with t
4™ priority axis of OP IE. The structure of the testdivided into parts describing t
successive measures of tH" priority. Each part includes analysis dfetstructure witt
regard to the presence of -innovation financial characteristics of this structure anthe
observation and findings related to given meas@eerall findings and conclusiol
referring to the whole OP IE are presented at titkad tte paper.

The data used for assessment comes directly friomaation system on EU structul
funds implementation in Polan6]. The data is classified accordingly to the metiiody
presented above.

First of the analyzed measures is measureSupportfor implementation of results
R&D worksthat is the one with complex approach used. Itsptexity comes from joining it witl
measure 1.&upport for goeoriented Projectshat makes it financing instrument for t-
stage projects with two types of beneficiariesudeld. The first stage, covered by mea:
1.4, is the development of innovation by R&D unitdgpendent or dependent to
implementing unitithat is needed | some business partner. Second stage is dedica
the implementation of the innovation by the compankis type of project forces de
cooperation between the partner and constant neadfosmation exchange. Undoubt
value of this kind of partnersp is providing perfect conditions for synergic etfe anc
longdasting relationship between the two un

Fig. 1 presents the share of «innovation oriented profs and ec-innovation
supporting projects within the whole populationpsbjects within measure 4.1. The fi
look gives rather pessimistic view of «~innovation position with overall innovatic
supply. Only 13% of projects have focused on thermactly, while another 8% include
them in the range of their effects. On the othardhauch a resurepresentsnuch higher
share of ecdAnovation than the ones presentecther studies thaamounts to -8% [7].
The share observed here is twice higher without taking into account the second gr«
of eco-innovation.

13%

M direct eco-innovation
projects

eco-innovation
supporting projects

M non-ecologically
oriented innovation

Fig. 1 The share of types of innovation resulting fromasure 4.1 projec
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The financial structure of measure 1.4 projecthwitgard to ec-innovation types i
presented in Tab..Zhe share of e-innovation in total budgeof the measure is relative
high and amounts to almost 881,8 bin zt with theltbudget of 281,6 bin zi. The shal
is much higher than it should result from numbereot-innovation projects. It is eve
better visible on the share of +innovation oriented projects in total EU fundi that
amounts to 27%. This high values are confirmed é&amvalues of total project budget ¢
mean of EU funding per project. These results icanthe importance of environmen
issues within project qualificatiorprocedures and significance of EU horizol
environmental policy in the project assessment ggsc On the other hand, the
observation shows higher demand for capital faarfiing ec-innovation in comparison 1
the nonenvironmentally oriented innovion.

Tab. 2 Financing characteristics of measure 4.1 projeitsregard to types of innovati

Total value of Total value of | Mean value of Mean value o
. . No. of projects . ; EU funding
Types of innovation L EU funding a project .
project | budgets 1 nous of ] | [thous.of z] | PErProfect
[thous. of Z] ' ) [thous. of Zi]
direct eco-innovation
projects 61 881 792,0 334 094,p 14 458,6 5477,0
eco-innovation
supporting projects 35 378 468,2 157 1548 108134 4490,1
non-ecologically
oriented innovation 364 2281625, 743 0752 6 268,2 20414

Measure 4.Ztimulation of R&D activity of enterprises and sagpn the scope of industri
designis focused on one type of activities: (1) transfation of companies into FD units and (2
supporting development and implementation of ingustesign. While industrial design is a gc
platform for sustainability oriented innovatiorgrisformation into R&D unit does not necess:i
prescribe types of innovation to be deved in the future. Since the research was mades
moment of establishing R&D units when their adegitand directions of research have only |
shaped none specific erwmovation should be expected to come out fromtyiis of projects

Fig. 2 shows the share of direct and indirect-innovation projects within the who
population of projects within measure 4.2. The shair ec-innovation oriente projects,
due to the specificity of the measure explainedvabds rather small and amount to !
only with another 3% for indirect e-innovation.

5% 3%

M direct eco-innovation
projects
eco-innovation
supporting projects

M non-ecologically
oriented innovation

92%

Fig. 2 The share of types of innovation resulting fromasure 4.2 projec
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The analysis of financial information on measurg, gresented in Tat8, does not
confirm the observations made for measure 4.1 pimjeFirst of all, eco-innovation
oriented projects are less expensive than thosdoutit environmental orientation.
Secondly, the share of the eco-innovation projectetal budget of the measure is smaller
than the share resulting from the number of prejethe only common observation is
related to the share of EU funds that is higheth@ case of eco-innovation oriented
projects. The reason for that lies behind the $ipéyi of the measure (presence of eco-
innovation in only one type of projects) and thétdrecompliance and integrity of costs in
the case of industrial design projects.

It is important to notice that the actual asses$ménhis measure on eco-innovation
development and implementation should be also reagest, when created R&D unit will
come out with their innovation and solutions.

Tab. 3. Financing characteristics of measure 4dofepts with regard to types of innovation

Total value | Total value Mean value
) Mean value of EU
. . No. of | of projects of EU ; .
Types of innovation . . of a project | funding per
projects budgets funding :
[thous. of zf] project

[thous. of zf] | [thous. of Zf] [thous. of Z1]

direct eco-

innovation projects g 62 836,8 27 815,3 7 854,6 739
eco-innovation

supporting projects 6 17 543|3 7 463,7 29239 3,24
non-ecologically

oriented innovation 154 14431515 524 453,5 9B71 3 405,5

The measure 4.3 Technological credit is the méfsreit one from the othef'4riority axis
measures. The measure offers access to technblogidé on the preferential terms instead of
direct financial support. These features effe¢hafollowing characteristics of its projects:
they are very diversified. Another difference confesm the necessity of engaging
financial institution, namely Bank Gospodarstwa jKveego, in the measure
implementation procedure.

Fig. 3 presents the share of eco-innovation oriented ept®j and eco-innovation
supporting projects within the whole populationpodjects within measure 4.3. The results
should be more or less similar to the results cdsnee 4.1 but the share of eco-innovation
oriented projects is little less here. The shar@wuts to 10% for direct eco-innovation
projects and 4% for indirect eco-innovation progecEspecially this second value is
evidently smaller than it could be expected onlthsis of measure 4.1 observation.

In Tab. 4 the financial structure of eco-innovation projegtghin measure 4.3 is
presented. Again, the observations from measureareInot confirmed for total budget
share of eco-innovation projects (it is smallerehtirtan it should be on the basis of the
number of eco-innovation projects). And again, share of EU funding is relatively high
for eco-innovation oriented projects in comparigonoverall mean EU funding. The
reasoning behind these differences is related ¢outwillingness of spending of own
capital on non-direct profit promising investmeats eco-innovation is regarded in Polish
business sector so far.
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10%

H direct eco-innovation
projects

eco-innovation
supporting projects

M non-ecologically
oriented innovation

86%

Fig. 3 The share of types of innovation resulting fromasure <3 project:

The abovementioned finding is justified from anottme specific feature of 4
measure only. Namely, it is meant for SMEs onlyafTjoins these resulwith SME secto
specificity. And one of SME sector specific chaeastics s its rather shc-term
orientation and profit dominance while innovationgagement motivation is concern
That would explain swiftly all the observations reatbr measure 4..as far as ec-
innovation togethewith banl-operated crediting proceduaee in the area of interes

Tab. 4 Financing characteristics of measui3 projects with regard to types of innovat

Total value | Total value Mean value
. Mean value of EU
. . No. of | of projects of EU ; .
Types of innovation . . of a project | funding per
project: budgets funding :
[thous. of zf] project
[thous. of Zf] | [thous. of Zf] [thous. of 21
direct eco-
innovation projects 9 33 318,7 13 963,2 3702|1 15515
eco-innovation
supporting projects 4 22 273,7 8 864,2 55684 2216,0
non-ecologically
oriented innovation 78 373 346,09 143 860,1 47865 18444

The companies interested in using financial aigdneasure 4.MNew investments of hig
innovative potentialneed to be up to date with worldwide innovatiore (requiremer of
implementing of innovation no older than 3 yeafgjditionally, the focus i©on the investmen
that use to be a problem for Polish companiegptieftr to accumulate or spent tharnvest.

Fig. 4 shows the share of direct and indirect-innovation in the whole population
projects within measure 4.4. The share is 10% fmjepts directly oriented on e-
innovation and 5% for e-innovation supporting projects. The result for direcc
innovaion is quite high concerning all the othe™ priority axis measures (the share
smalleronly to the share of measure 4.1 which is 13% ajpghleto this of measure 4.:
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10%

M direct eco-innovation
projects

eco-innovation
supporting projects

M non-ecologically
oriented innovation

85%

Fig. 4 The share of types of innovation resulting f measure 4.groject:

Concerning the financial structure measure 4.4 sewmbe fully predictable. TF
financial structure of measure 4.4 results is preskin Tab. 5. Its share in number 1
projects is reflected in its share in total budaetwvell as in total amount of costs refuni
by EU. These results also confirm that -innovation are more expensivand its mea
costs are higher than the regular innova

Tab. 5 Financing characteristics of measui4 projects with regard to types of innovat
Mean value
Total value of Total value of Mean value of EU
Types of No. of projects EU funding of a project | funding per
innovation project: budgets [thous. of 21 [thous. of project
[thous. of Zf] ' V4] [thous. of
Zi]
direct eco-
innovation projects 37 1403 169,6 570 469,3 37 923,5 15 418,1
eco-innovation
supporting projects 19 638 819,5 237 382,9 33622,1 12 493,8
non-ecologically
oriented innovation 302 10 604 423,6 3724 730,8 35 114,012 333,5

Measure 4.%upport for investments of high importance to t@nemy is designed in a we
to support number of economic issues, such astineasrate, innovation and employment, in
biggest possible scale. The support is for theeptejthat could affect economy on local, regi
or even national levelt.5 measurconsists of two sub-measures: 4 Support for investments
the production sectoand 4.5.2Support for investments in the sector of modermvicse.
Therefore, the innovativeness becomes minor anitfor second type gbroject qualification ir
compaison to investment and employment critt Second type of projects are oriented alsi
creating R&D services oriented units. Therefore, fibtential effect in producing innovatior
delayed.

The results presented Fig. 5 concerning the share of direct and indirect-innovation
in measure 4.5 projects bring no surprise. Thezeoaly a few, namely 4, projects that
oriented on ecdéanovation, with another project with ecdannovation as a supportir
effect.
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6%1%

M direct eco-innovation
projects

eco-innovation
supporting projects

H non-ecologically
oriented innovation

93%

Fig. 5 The share of types of innovation resulting fromasure <5 project:

As shown in Tab.6 the financial structure of measure 4.5 reflects ritsnerical
structure. The difference between this measureadiritie other ™ priority axis measure |
the lowest level of EU funding. Ts is due to the high costs of these types of uakierds
and strict limitations of EU share in their finangi

Tab. 6 Financing characteristics of measui5 projects with regard to types of innovat

Total value of Total value of | Mean value of Mean value o
. . No. of projects . - EU funding
Types of innovation L EU funding a project .
project: budgets [thous. of 21 [thous. of 21 per project
[thous. of Z] ' ' [thous. of Zi]
direct eco-innovation
projects 4 458 742,0 99 873,6 114 685,5 24 968,4
eco-innovation
supporting projects 1 6174,4 2571,1 61744 2571,1
non-ecologically
oriented innovation 64 7 618 344.6 1424 5468 119036,6 22258,5

6. Conclusions

To conclude assessment one more issue will be htoE@rmerIypresented analys
results did not include the sector diversificatafrecc-innovating companies. Summing
all the 4" priority axis measures the biggest number of ptejemplementlng ec-
innovation comes from electricity and heat produttsector. t is no surprise, since th
sector includes also renewable energy so that all are classified as eamovations.
Heat and energy production sector project involles conventional technologies that
up to some improvement to decrease their onmental |mpact Due to high involveme
of energy sector also fuel production sector islyi@ngaged in e-innovation (" place
in the ranking of the most e-innovative sectors). Most of the fuels and fuehtemogies
are related to biomass andpotential use and therefore are classified asreuovation

The 2 spot in the ranking of the most «innovative sectors is taken by construct
secta which should be regarded as a surprise. The tgpecc-innovation projects ar
many and very diwsified. Starting from passive buildings, new comstion technologies
new materials and coming to new f|n|sh|ng optioms! alevices construction sector
developing very fast in this field. Thé® place is taken by waste management sector tl
obviously one of the sectors with highest -innovation potential, especially in Polai
where recycling, reise or reverse logistics are only starting to ds [8].

The overall conclusion is that thectors with high ecinnovation potential (like he:
and energy production or waste management) arey it, but not only becausiof their
good will but also they are forced to do so becaifdegislation. The other sectors are
developing very fastmaybe except construction sector, their-innovation capacity an
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do not fully use their chance that griority axis offered to them. Maybe, the reasehihd
that is not only related to companies and theatsgies but also to their customers, who are
not putting big enough attention to environmentdues. For sure OP IE and its all
measures have no chance to change it becausali tieee, publicity, possible increase of
wealth and consciousness. It also needs somegsirainiving force from the national and
local authorities that could direct the raising saveess actions.

Overall assessment of implementation of OP [E ptiority axis measures gives a
positive view of companies and their projects ideld in the funding scheme. Many
companies use their chance to develop innovatiso & the direction of decreasing
environmental impacts and improving energy or nialtefficiency. Perhaps, the scale of
eco-innovation could be a bit bigger, especiallyewlenvironmental criteria are also used
in qualification procedure, but the overall share ezo-innovation within the whole
population of innovation is satisfactory. Finally,must be underlined, that some of the
projects will produce their effects in a nearestife and the assessment should be repeated
in 3-5 years in order to investigate the actualreshaf eco-innovation in " priority
measures.
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