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Abstract

Research background:innovation is a very important pillar within a knkeslge-based economy,
in the regional and local perspective as well.tAréiture review on innovation and SME innova-
tion strategies to their correlation and the palsilof their joint examination.

Purpose of the article: The aim of this paper is to explore the SME’s wat@n strategies and
their impact on effectiveness of innovation in aipieeral region. We investigate the effects of
innovation activities not only among small and noedlj but also micro firms which are not cov-
ered in official innovation surveys by the natiostatistical offices. We proposed a model of
implementing innovation, and tested our hypotheses.

Methods: Research was based on data drawn from CATIs castiedmong 419 firms, therefore
making a conceptual contribution to the knowledgeirmovation strategy. The main statistical
test for relationships and dependencies was thegqtidre independence test. To arbitrate whether
there were statistically significant differencestvieen medians due to different factors among
enterprises, analysis for variance (H Kruskal-Vgallest for k independent samples) procedure
was implemented.

Findings & Value added: The results of our research show that among SMHEseiipheral
regions dominated those which we call ‘pragmatiatg] ‘imitators’ in context of their approach
towards innovation. The significance of objectiaetbrs showed that there was a lack of enter-
prises that could play the role of ‘creators ofawation’ in the peripheral region. However, the
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examined firms more often noticed positive thanatieg aspects of introduced innovations,
which is determined by the scale of enterprisey there focused mainly on the consequences of
innovation for their products and services.

Introduction

Studies on the effectiveness of innovation in timals and medium-sized
enterprise sector (SMES) in peripheral regions suarce (see Lejpras,
2015, pp. 734-754; Lewandowska & Stopa, 2013,10d9-1055; Inzelt
& Szerb, 2006, pp. 279-299). In particular, theye ineed to empirically
test where differences occur across the spectrummrafvation activity.
These studies are aimed at making sure that fggavernment policy and
support is effectively directed towards regionakkea activity (or inactivi-
ty). Similar studies to ours are carried out (@Gsdtlh & Nilsson, 2015, pp.
299-321; Eirizet al, 2013, pp. 97-111), but there are no significaatiits
for small firms. Moreover, their research was raducted in a peripheral
region, therefore we expected different results.

The aim of this paper is to explore the SME’s irattn strategies and
their impact on effectiveness of innovation in gioa that is considered
dormant and less developed. Moreover, we investitie effects of inno-
vation activities not only among small and mediloat also micro firms
which are not covered in official innovation sursefe.g. Community In-
novation Survey — CIS) by the national statisticHiices. In other words,
we treat Podkarpackie as a special context, inhwhicro, small and me-
dium enterprises function, being subjects to groavttd development policy
based on innovation. Based on the results of awmeguwe propose classi-
fication of SMEs with reference to innovation, aedt for any differences
in innovation strategies: both objective and subjec

In the study quantitative, a computer-assistedphalae interview
(CATI) with key individuals in SMEs (419 firms) thantroduced at least
one innovation between 2004-2011 was used as arcasechnique.

The article is organized as follows. The first &mcof the paper defines
innovation in the context of the study. The nexttiem is devoted to the
issue of innovation in peripheral regions. Thistieeccovers innovation
strategies and approaches to innovation in pergbhlegions, and then fo-
cuses on the Podkarpackie region context. The swition consists of the
presentation and discussion of the results. Themapds with concluding
remarks.
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Literature review

There are different concepts of and perspectivewltat makes activities
innovative and what stimulates them, especiallyp@ripheral regions.
Some authors (e.g., Yang & Ying, 2016, pp. 159-V&z et al, 2014, pp.
23-46; Acset al, 2013, pp. 757774, Harris & Trainor, 2011, pp/-3885;
Doloreux & Dionne, 2008, pp. 259-283) point outttbaderstanding of
“knowledge and innovation” is essential in devehgpéeffective innovation
strategies and approaches. On the other hand, Waaad Akhmedjonov
(2012, pp. 28-56) attempted an analysis of thecetie human capital on
a firm’'s decision to innovate in transition econemiof Eastern Europe.
Their main findings shed light on how local authies may allocate scarce
resources if their main goal is to boost innovaiativities in their coun-
tries. This understanding is key, if more localised specific interventions
are to be made within the “regional systems of uation”. Smith and Wa-
ters (2011, pp. 961-976) show the need for hor&ometworks between
firms, an institutional system of vocational traigj and substantial public
and private investment in innovation in peripheegjions.

Thus, regions need to develop a unique innovatadicyy rather than be
subject to, or part of, a national system in relatio innovation develop-
ment (Wdaniak et al, 2015; Rodriguez-Poset al, 2014; Fritsch &
Slavtchev, 2011, pp. 905-918). An example is thgidgal Innovation
System (RIS), which has been created as a prodwttazntralization of
decision-making structures, from the EU to natiomadl then to regional
level. In this approach, different actors organisations and their stake-
holders within the regior— have great input into innovation plans at both
strategic and operational levels (Ashatral, 2011, pp. 875-891; Harret
al., 2005, pp. 431-450). Innovation approaches shoeilseen as beneficial
to business performance, rather than as impositioked to institutional
support.

Key features of the peripheral regional approacmmovation are net-
works and partnerships where innovation can bedka@nd effectively
disseminated (see Cooke, 1996, pp. 159-172). Godieates that existing
sectoral competences are suited to this type oéldpment. The example
is Podkarpackie, where the competency in manufacfuras resulted in
the “Aviation Valley cluster" project, in which mafacturing small busi-
nesses are linked to institutional support in #ggan. This support helps to
develop competency, create critical mass and ¢odsources. The subject
literature suggests that innovation depends toge laxtent on firms’ abili-
ties and opportunities to access firm-external Kedge. According to
Grillitsch and Nilsson (2015, pp. 299-321), inndwatfirms with a low
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level of technological competencies collaborate enoationally than with
foreign and global partners. They find that larige$ and firms with a high
level of technological competencies collaboratenificantly more at all
geographical scales if located in the knowledgépery.

Buhalis and Main (1998, pp. 198-202) find that ¢hisra tendency for
peripheral SMEs “to maintain a traditional managetapproach”, as dis-
tinct from embracing innovative best practices. dmsnet al. (2001, pp.
26-34) even indicates that peripheral regions @thbstile environments
for new and small firms”. The peripheral firms muysty extra costs to
manufacture or to service (Anderson, 2000, pp. 9231 ocal markets are
limited, hence limiting the scale of production.c&ss to professional la-
bor, advice and skilled labor is limited.

Podkarpackie is one of the less developed regioi®iand in terms of
GDP per capita labour productivity, wages, and infrastructuréeTchal-
lenge to SMEs in Podkarpackie is stated by the @oathe Podkarpackie
Region (2013)*developing the advantages of the region on theishas
creative specializations as an expression of bogddf the domestic and
international competitivenessThe authors of Strategy of Development of
Podkarpackie region (2013) considered the sucdedsfielopment of the
regional economy to depend trompetitive, innovative, indigenous firms,
most of which will have started as SME$he region is classified as an EU
peripheral or tertiary region, where the effectseobnomic disadvantage
have led to an EU modernisation policy to “countetthe effects of pe-
ripherality” (Adair et al, 1995, pp. 43-55). This policy outlines the need
for innovation within indigenous SMEs to overconeipheral barriers.

Barriers to SME innovations and competitivenesstrbesaddressed if
SMEs in Podkarpackie region are to grow and deviglopvation potential.
The Podkarpackie region was ranked particulariy hiigterms of innova-
tion activities of enterprises. It was ranked 63he RIS 2016 (Regional
Innovation Scoreboard 2016), which surveyed 21bpean regions; Pod-
karpackie was evaluated as a “moderate innovatariovation perfor-
mance increased (+3%) compared to two years eaflie RIS 2016 em-
phasises that relative strengths in the regionabvation system— com-
pared to the EU28— are in Non-R&D innovation expenditures, tertiary
education attainment, and exports of medium anH tegh products. Rela-
tive weaknesses are in the SME sector: marketimyganisational innova-
tions, public R&D expenditures, and EPO patentiappbns.

The Podkarpackie region is among the nine bessiPokgions with
a high level of innovation (Regional Innovation Ssdwoard 2016). In com-
parison to 2004 (a “modest innovator”), the positaf Podkarpackie has
improved significantly. From 2004 to 2010 the Paglkakie was one of
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the three regions of Poland, together with Matogelsand Zachodniopo-
morskie, which has improved in terms of innovatiodicators. Noticeably,
the changes of innovativeness in the Podkarpaekjiom are also assessed
positively in comparison to other Polish regiomsséven regions, the level
of innovativeness declined during 2011-2016. Thegean Commission's
2019 Regional Innovation Scoreboard show that tduk&packie's innova-
tion performance has been improving for four ydara row. RIS 2019
shows that in the Podkarpackie region innovatiorfopmance has in-
creased over time (14% — change between 2011 at® 20% — change
between 2014 and 2019). It coincided with the iasesin regional public
funds for innovation. These funds were gatheretiiwiRegional Innova-
tion Strategy of the Podkarpackie Region. The megsocharacterized, as
well in the background of the country as in the BY,some very innova-
tive areas (aviation sector). It is related to watoveness of industry (R&D
expenditures business sector, Non-R&D innovatigrearitures) and rela-
tive number of people with higher education. Howetke Podkarpackie
region continues to lose some ground to others adishP regions (e.g.
Matopolskie). This is another reason why reseamidacted in the Pod-
karpackie region adds to the knowledge on thetini&inal factors that
determine innovation. It is done in a unique andadyic economic envi-
ronment, where innovation sparks despite a nati@val institutional
framework that allows only for modest innovation.

Research methodology

The key research questions addressed here aredtndlae SMEs in Pod-
karpackie region judge the effectiveness of theovations? Are there any
differences in the innovation effectiveness evadmatecause of small
businesses, scale of activities and amount of manaysted in innovation
(we call them “hard” factors)? Does interest inea@sh and development,
cooperation with external R&D or other subjecten¥ironment and insti-
tutional support in innovation (we call them “soféictors) differentiate the
perception of innovation effectiveness? Finallywhis the innovation ef-
fectiveness perceived in perspective of SMES’ imtion strategies? Such
concepts as “hard/soft” factors, their relatiorspecific types of innovation
strategy, and types of innovation strategies thbmseare explained in
a further part of the article.

In this study, we use data from the research preetitled “The Study
of the Impact of Investments in Innovation on thenpetitiveness of the
SMEs sector in Podkarpackie Region” conducted it42@inanced within
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the statutory means of UITM. The research was cerggo the analysis of
all data and publication of results took a few ged major advantage of
using such data is that the sample is statisticaflyesentative on a region-
al level. A computer-assisted telephone intervi€ATl) was conducted

among 419 firms that introduced at least one infionabetween 2004—

2011. Firms were selected in a random way, howestltin stratums be-

cause micro-sized enterprises represent the vastityan the structure of

the SME sector in Poland. The maximum error foenpttetations and con-
clusions is 5% (at confidence lewet0.95 and 0.50 fraction — unknown
distribution of characteristics).

The main statistical test for relationships andetelencies was the chi-
square independence test. To arbitrate whethee there statistically sig-
nificant differences between medians due to diffefactors among enter-
prises, analysis for variance (H Kruskal-Wallissttéor k independent sam-
ples) procedure was implemented.

Results and discussion

By discussing how firms’ innovation decisions impthe effectiveness of
their innovation, we add to the literature on inaton and strategy by pro-
posing a typology of innovation strategy. In thiggmal contribution, in-
novation strategies are categorized in terms oStH&'s innovation activi-
ties (scale of activities, value of investment, be@mof employees) and the
SME’s environment (engagement in R&D, cooperatiang institutional
support) (Lewandowska & Stopa, 2016, pp. 147-1%&; Et al, 2013, pp.
97-111). We identify three innovation strategieseators,’ ‘pragmatists’
and ‘imitators.’

This typology is a result of a willingness to pretse more complex pic-
ture of innovation: the definition includes bothpatent solution and an
imported, well known solution that is unique ontya local, usually pe-
ripheral context. Actually, this is the very coreoorr typology— peripher-
ies are more likely to be the space where centtperetheir innovations
than places where innovation is being developessétare the basis of the
definition of the peripheries). In our opinion, thiatistics of innovativeness
for peripheral regions are kind of misleading: thmgsent major growth,
but the starting point is lower, therefore solutiomell-known elsewhere
are usually treated as innovation. That is why iso important to distin-
guish between different types of innovation stregegespecially when
innovation is the basis for growth and developnpeicy.
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‘Creators’ are firms that are interested in contjyacreating new origi-
nal innovations, based on internal R&D and/or coatien with external
R&D institutions. They also use external supportirgdtitutional system
strengthening innovativeness. In theory, such fiamesconcentrated on the
wider SME environment, changing relations with ousérs and coopera-
tives as well as with the institutional environment

‘Imitators’ randomly use additional public finanksupport to introduce
innovation(s) whose novelty applies only to theegmtise level. The quan-
tity and quality of innovations are secondary chamastics. Financial sup-
port is usually used for purchasing innovationsated by others. There is
no ongoing cooperation with external R&D institusoand innovation
itself is useful in categories of survival on tharket. What is even more
important, innovation is perceived in categorieadditional costs.

Somewhere between these two extremes are ‘pragsyatiseaning
firms that do not treat innovativeness as the mparadigm, but important
enough to be developed and supported by occasioogleration with ex-
ternal R&D institutions and using a utilitarian apach towards public
financing of the innovation. The main differencévibeen ‘pragmatists’ and
‘creators’ is that the former are not that intezdsin creating new interac-
tions within wider surrounding of the enterprisprgmatists’ are more
focused on internal consequences of innovations).tl@ other hand,
‘pragmatists’ do not only imitate innovations, “éed” by their closest
competitors and/or customers (as ‘imitators’ dd)ey treat innovation as
an important, but expensive, aspect of doing bssine

According to the above considerations, it is pdssib present the fol-
lowing theoretical model of innovation strategi@meentrated on the main
aspects of an enterprise’s functioning (see Taple 1

Our previous analysis of determinants influencing thoice of a par-
ticular innovation strategy showed that the qugrditinnovations imple-
mented in SMEs (26 actions that respondents cdwdse from) depended
on the range/scale of activities, the value of gtwent in 2011/2012 and
the number of employees in 2011/2012 (Lewandowskat@pa, 2016, pp.
147-158). It led to quite an obvious conclusiorn tha greater and stronger
an enterprise is, the more innovations it implerseAt the same time, the
quality of innovations (understood as originalifypooduct/service innova-
tions) depended only on the engagement in R&D &edrange/scale of
activities. In other words, enterprises that digiehtheir own R&D section
or cooperated with external R&D institutions anetigted on a wider level
than local or regional, more often introduced ovidjiproduct/service inno-
vation.
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In practice, it meant that among the 419 firms igidwe identified 86
possible ‘creators:’ enterprises that introducech@rous and original inno-
vations (product and process) in the researcheiddgef time. The word
“possible” indicates that from a theoretical padfitview there should also
be statistical significance of the condition of thile aspect of the enter-
prise’s strategy of innovation (as in the Table 1).

The present analysis concentrates on answers tquigstion: “Please,
indicate whether, due to investment between 2008%+2€he following
events took place in your firm and (if yes) howythefluenced the func-
tioning of your firm”. The closed range of possillleswers contained: “in
large scale”, “in medium scale”, “in small scal&ipt revealed” and “don’t
know”. There were 14 positive statements and 14 tigposites about the
rank of a new/improved product/service, firm's inwy costs of
new/improved products/services (depreciation, coggoduction, costs of
work, amount of materials and energy), change énstiare of the market,
gaining new market, change in a firm's externalwuwek (cooperatives,
subcontractors), safety and standards of work, gdasf new/improved
product/service environmental influence, changehm level of employ-
ment, customers’ opinions on quality of new/impmry@oducts/services.
The table 2 presents the assumed model of possitdeation effects.

All innovation consequences were presented in nandoder to re-
spondents. It is worth noting once again that tjusstion was asked only
of these SMEs that implemented innovation betwe 2nd 2011.

The answers were indexed for each respondent &ve=the quantity
scale of positive and negative consequences olvatiom in the respond-
ents’ perspective: categories “large”, “medium” dschall” were recoded
into “revealed” with value 1, while categories “n@vealed” and “don't
know” were combined into “not revealed” (value @ye to the focus on
existing and noticed consequences. In other wavdsyere interested in
these effects of innovation that had been noticetivealued somehow by
the respondents.

Theoretical distribution of both Innovation Pos#tiffects Index (IPEI)
and Innovation Negative Effects Index (INEI) isween 0 (no effects re-
vealed) and 14 (each effect revealed), with a ttea mean of 7. Table 3
presents the distribution of both indexes.

The most important information is that 2/3 of SMp@inted out be-
tween 1 and 9 positive effects (however, 50% ofrthg to 5 positive ef-
fects) whilst 2/3 of the SMEs admitted to betweean@ 3 negative effects
of innovations they had introduced in the firm (50%them up to 1 nega-
tive effect). Nonetheless, 48 (11.5%) represeraatiof the researched
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SMEs could not point to either positive or nega¥ects of innovation in
their firms.

Among positive effects, the most frequently choseme: “the rank of
new/improved product/service had increased amongr ME'’s products
or services” (71.6%), “customers had appreciatednigher quality of the
new/improved product/service” (66.3%) and “the SkIBhare of the mar-
ket had increased” (58.9%). On the other hand, @rlyor even fewer of
them, chose: “the amount of materials and energypatable to one prod-
uct had decreased”, “activity harmful to health @amdironment had been
reduced” (both 20%) and “new market structures laen created”
(15.8%). In other words, respondents concentrateidmovative product or
service themselves and their perception by custwniet influenced the
share of the market.

As for negative effects, the ones mostly choserewtéthe prices of
products/services had increased due to the depoeciaosts of new
equipment” (39.6%), “operating costs had incread8@:9%). One out of
ten (or even less) chose other negative consegsieimcether words, inno-
vation resulted negatively mostly in the increakdiect and indirect costs
of new/improved products or services.

In our opinion, such a distribution of answers g®vather the weak-
ness of SMES’ innovativeness in peripheral reg@ategories describing
wide innovation’s potential influence on an entesis environment and
relations with other market participants were raradticed by the respond-
ents. At the same time respondents were concethtratstly on new or
improved product/services, noticing both positived anegative conse-
guences of innovation.

In the next step of analysis, we decided to conftmth indexes (IPEI
and INEI) with independent factors that descrildeslriesearched enterpris-
es in two dimensions: on the one hand, the sizbeoénterprise (number of
employees), its scale of activities (local vs. gldland the amount of mon-
ey invested in 2011/2012 (“hard” factors), and ba bther hand — en-
gagement in research and development (whether ritexpeise had any
R&D cooperation, and if yes — if it was externastitution(s) or internal
department), cooperation index (the number of gsuin research and de-
velopment cooperation) and institutional suppodei (the number of
institutions supporting innovation in researchedemrises), which we
called “soft” factors. As both IPEI and INEI indexbad chi-square distri-
bution, H Kruskal-Wallis’ test for k independeningales was used to test
whether there were any significant differences. fidseilts are presented in
Table 4.
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The results show that the assessment of positieetefof innovation
depended on objective characteristics of the eriserp— the bigger it was,
the more it invested and the more internationalewsr activities, the more
positive effects of innovation were observed (thghar average rank).
Institutional support was important too, havingtistecally significant in-
fluence on the innovation effects assessment.

On the other hand, enterprises that acted lochly,across borders,
pointed to statistically more negative effectstw# thnovation, however if
there had been institutional support, the scakth@tissatisfaction with the
implemented innovation was smaller. In other woidstitutional support
served as a buffer in the assessment of the efbédtse innovation in re-
searched enterprises that had implemented innevakitis empirical find-
ing is an interesting contribution to the extatdrkture, because it proves
Lewandowska’'s & Stopa's argument that institutiosapport system is
important driver of a firm's growth and its innowagness (Lewandowska
& Stopa, 2018, pp. 333-351). Innovation is too lgpstnd SMEs are too
weak in peripheral regions, therefore there istgnead for reasonable and
flexible institutional support system. A similarreusion was expressed
by Zajkowski and Domaska (2019, pp. 359—384) who investigated differ-
ences in a perception of regional pro-entrepreakunstitutions between
businesses that obtained or did not obtain suppodording to them, sup-
port from Business Support Institutions (BSI) irases opportunities to
survive in the market. Moreover, supported entegwiperceived better
aspects, such as positive influence on enterprisasvativeness thanks to
BSI.

In the last step of analysis, we confronted entegpridentified as ‘pos-
sible creators’ (86) with all others to verify whet there was a statistically
significant relation between the number and origynaf innovations and
concentration on a wide perspective of innovatioatsgy (see Table 5).

There was no statistically significant differenneassessment of innova-
tion effectiveness on different levels between mgises that introduced
original innovations and those that introduced iraitve product or service
solutions already known to other enterprises.

Conclusions

In the light of current EU debate about the effgatiess of innovation
strategies in SMEs, with very little empirical woakidressing small firm-
level assessment, this summary of findings canfglaow SME’s innova-
tion strategies influence effectiveness of innavatin the companies in
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peripheral regions. We show the case where effmatiss of innovation had
a different quantity depending on an SME's innmrastrategies. The re-
search was conducted in a peripheral region tlietvayears back was not
only poor, but also dormant in terms of innovatiennow, however, the
same region starts to be innovative.

This study finds evidence that pragmatists and aitois dominate
among small businesses in peripheral regions. @iyethe examined
firms focused mainly on the consequences of innondbr their products
and services. They more often notice positive thegative aspects of in-
troduced innovations, which is determined by thalesof the enterprise.
Negative consequences are more often pointed oagtriafler and locally
focused enterprises. However, institutional supfmrinnovation functions
is a mitigating factor.

The significance of objective factors shows thate¢his a lack of enter-
prises (among SMESs) that may play the role of e in the peripheral
region. The conditions and costs of innovation psscmake it really hard
to speak about a holistic vision of functioning inpovativeness. Innova-
tions implemented in the researched enterprises hasharacter of imme-
diate implementation (with the strong support @&f ithstitutional system) of
innovative products and services already existlegvehere to improve the
local competitiveness of the enterprise.

What is really important is that both the numbercoéperators and the
fact of R&D support do not affect innovation effeeness assessment. In
consequence, SME perspective generally concentoatesrofitability of
reducing costs, that is why possible sources ottiadd! investment funds
are so important. There is no room for ‘creatonsittindependently from
the scale of activity and the size have the visibrereating the environ-
ment, creating new market structures, developing nedations networks or
educating clients. Such SMEs are able to exist mngtrong centers, not in
peripheries where only institutional support sysenay mitigate the nega-
tive consequences of the peripheral localizatiothefenterprises.

In other words, specific innovation strategy hasnftuence on assess-
ment of innovation effectiveness in peripheral oegi

There is a need for further research to estimaen#t effects of SME
innovation based on the analysis of counterfacttaies, to look at the
regional impact of different measures of SME innimra and perform
counterfactual analysis with a combination of thepensity score match-
ing (PSM) method. Evaluation of SME innovation wges differences
and analysis of the impact of SME innovation oatsigies effectiveness is
needed. The latter approach would be very usefulléstrating the added
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value of SME innovation compared to the situatiorthie absence of inno-
vative activities.

The very first limitation is the lack of commonlgaognized conceptual-
ization and operationalization of innovation stggs. Our classification is
just an attempt to present more systematic refleain practical dimension
of everyday activity carried out by SME. Differeapproaches allow to
capture various aspects of the phenomenon, howeeez is no plane for
comparative analysis.

Secondly, both quantitative or qualitative resegdsent just one per-
spective of the phenomenon. In our opinion, onltendisciplinary and
based on mixed methodology research will provide fillest possible
picture of SME'’s innovation strategies, especiallycomparison between
central and peripheral regions.

Finally, single and irregular research attemptsl l@adata increase, but
we postulate more systematic, and more importattthgitudinal research
project.
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Annex

Table 1.Theoretical model of innovation strategies vs. naspects of enterprise’s
functioning

Creators Pragmatists Imitators
SME’s environment focused on rather not focused on ot fatused on
SME’s internal conditions rather not focused on not focused on
focused on
SME’s product/service not focused on rather noti$ed on focused on

Source: own research based on analysis of CATI.

Table 2. The model of possible innovation effects

Scale of
g:\igi Positive effects Negative effects
perspective)
SME’s Harm to health and the environment ofHarm to health and the environment of the
environment the firm had decreased firm had increased
New market structures had been created SME had hemianted by followers that
had been able to promote products/services
better
SME’'s share of the market hadSME's share of the market had decreased
increased
SME had won new market SME had not win new market
SME had developed new sources oSME'’s current suppliers had not been able to
supply deliver changed materials and services
SME’s internal Labour safety had increased Labour safety had dsede
conditions
Labour standards had been improved Labour stantaddbeen worsened

SME had employed new employees duSME had laid off employees due to new
to growing interest in new/improved maintenance-free machinery and equipment
product/service
SME’s Rank of new/improved product/servicelncomes had lowered due to denial of
product/service had increased among other SME'sproducts from the market
products or services
Not noticed by the respondents Prices of products/services had increased due
to the depreciation costs of new equipment
Customers had appreciated the higheCustomers had noticed poorer quality of
quality of the new/improved new/improved product/service
product/service
Flexibility of production had been Flexibility of production had lowered

improved
Effectiveness of production had beenOutages and failures related to inadequate
improved support for new machinery and equipment

had been more often
Labour costs attributable to one producOperating costs had increased
had been reduced
Amount of materials and energy Not noticed by the respondents
attributable to one product had
decreased

Source: own research based on analysis of CATI.



Table 3.The distribution of IPEI and INEI

IPEI INEI

N Valid 419 419

Missing 0 0
Mean 5.59 1.47
Median 5.00 1.00
Mode 0 0
Std. Deviation 3.953 2.083
Skewness .275 3.043
Kurtosis -.901 12.847
Minimum 0 0
Maximum 14 14

Source: own research based on analysis of CATI.

Table 4.P-value of H Kruskal-Wallis’ test for k independesaimples (p values)

INEI
range/scale of activities .000 .023
“Hard” factors value of investment in 2011/2012 .008 119
number of employees in 2011/2012 .000 .102
engagement in R&D 424 .405
“Soft” factors cooperation index .241 .150
institutional support .012 .020

Source: own research based on analysis of CATI.

Table 5. P-value of H Kruskal-Wallis’ test for k independesamples:creators

and other enterprises

p values

environmental positive effects of innovations (IR&1 SME’s environment)
environmental negative effects of innovations (IN&ISME’s environment)
internal positive effects of innovations (IPEI ®ME's internal conditions)
internal negative effects of innovations (INEI f8ME’s internal conditions)

product/service positive effects of innovationsHlIfor SME’s product/service)
product/service negative effects of innovationsHlIifor SME’s product/service)

731
.679
.547
.168

.937
.870

Source: own research based on analysis of CATI.





