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Abstract:

Motivation: According to the European Innovation Scoreboard (EIS, 2020), Southeast-European countries are either modest
or moderate innovators because they consistently innovate below the EU average. Given that innovation is a key driver of
economic growth (Hasan & Tucci, 2010), this implies that Southeast Europe has been economically falling back while
simultaneously politically integrating with the EU. However, the EIS categorizes countries according to the inconclusive
arithmetic mean of indicators for firm-level innovation (bottom-up) and indicators for inputs and enablers of innovation at the
national level (top-down). Besides, it does not separately assess innovation performance of high-technology industries
although these are crucial for international competitiveness (Schwab, 2019). Consequently, this paper answers the following
research question: What is innovation performance of high and medium-high technology industries in Southeast Europe
in comparison to the EU average? Idea: In contrast to the EIS which merges top-down with bottom-up innovation indicators,
the core idea of this paper has been to analyse only bottom-up data on comparative innovation performance of high and
medium-high technology industries in Southeast Europe. Method and data: The paper methodologically draws on
guidelines for collecting, reporting, and using data on innovation by Oslo Manual (OECD & Eurostat, 2018), and uses
secondary data from 2010-2016 Community Innovation Surveys of enterprises to compile an own set of 140 data points.
Innovation activity within an industry is defined as the ratio of innovative enterprises to the total population of enterprises while
innovation performance is the ratio of innovation activity in the respective country to innovation activity of this industry in the
whole EU. Tools: All data points have been arranged country-wise as unbalanced contingency panels and plotted to draw
conclusions on innovation performance of high and medium-high technology industries in Southeast Europe. Findings:
Although all top-down innovation inputs and enablers at the national level are far below the EU average throughout Southeast
Europe, several industries in the region reach or surpass the average EU innovation performance: the pharmaceutical
industry in Croatia, all medium-high technology industries in Turkey, manufacture of machinery in North Macedonia and
Serbia, as well as manufacture of motor vehicles in all countries except for Romania. Contributions and limitations: This
is the first known paper to benchmark innovation performance of high and medium-high technology industries throughout
Southeast Europe. In addition, the paper reveals the shortcomings of the whole-country method employed by the EIS since
it clearly points out that innovation performance of national industries should be assessed instead. Limitations of the paper
are the exclusive focus on innovation as a process and partly restricted data availability.
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1. Introduction

The Lisbon Strategy set the goal for the European Union (EU) "to become the most competitive and dy-
namic knowledge-based economy in the world" within a decade (EP, 2000). As a tool to track the imple-
mentation of the Lisbon Strategy, the European Innovation Scoreboard (EIS) has been introduced and first
published already in 2001. While the Lisbon Strategy has meanwhile failed (Copeland, 2012), the EIS con-
tinues to exist and provide annual comparative analyses of innovation performance of the EU members,
several non-EU European countries, and global competitors of the EU like China, Russia, and the USA. In
its most recent edition (EIS, 2020), the EIS covers 27 EU members, 9 non-EU European countries and 10
global competitors.

* Corresponding author: Neboj$a Radojevi¢, e-mail: nebojsa.radojevic@hec.ca

47



48

Nebojsa Radojevi¢ 2022/27(3)

Innovation is a multidimensional phenomenon which signifies either the process or its outcome, and which
may occur at several levels, from a single firm to the whole world (OECD & Eurostat, 2018). Common inno-
vation metrics typically employ either bottom-up or top-down approaches. Bottom-up metrics collect data
about innovation at the firm level and aggregate them to the national or industry level. Top-down metrics cap-
ture elements of national innovation systems (OECD, 1997) such as institutional strength, R&D spending, and
infrastructural conditions, all of which serve as enabler of, or inputs to, the innovation process at the firm level.
The EIS merges both approaches by aggregating 19 top-down and 8 bottom-up indicators into a single
composite indicator, the summary innovation index, which is calculated as the unweighted average of all 27
indicators.

According to this index, Southeast-European countries have consistently failed to reach the EU average. In
2019 for example, Bulgaria, North Macedonia, and Romania achieved less than 50% of the EU average and
are categorised as modest innovators. Croatia, Serbia, and Turkey performed better, reaching 50 to 95% of
the EU average, so they are categorized as moderate innovators (EIS, 2020). Since innovation is a key driver
of economic growth (Hasan & Tucci, 2010), the summary innovation index implies that Southeast Europe has
been economically falling back while simultaneously politically integrating with the EU — Bulgaria and Ro-
mania accessioned the EU in 2007, Croatia in 2013, and the remaining countries in the region have been in
the accession process. However, given the method used to calculate the summary innovation index, the
EIS categorizes countries according to the inconclusive arithmetic mean of firm-level innovation and na-
tional-level inputs and enablers thereof. Besides, while the EIS does consider the share of medium and high
technology products in national exports, it remains mute about innovation performance of high and medium-
high technology industries although these are particularly important for international competitiveness of
countries (Schwab, 2019).

Consequently, this paper aims at a bottom-up exploration of innovation performance of high and medium-high
technology industries in Southeast Europe in comparison to the EU average. The next section reviews extant
literature on this topic and observes a contradiction between theoretical predictions and empirical data, lack
of relevant and conclusive metrics, and absence of comparative assessments in academic sources. The sub-
sequent section defines the method and data used in this paper to benchmark innovation performance of high
and medium-high technology industries in the region. Thereafter, the results are presented country-wise to
reveal that innovation activity in many industries in the region lays in fact at or above the EU average. These
findings clearly point out the shortcomings of the whole-country method employed by the EIS, and are finally
discussed along with other implications, limitations, and future research opportunities.

2. Literature Review

In addition to the summary innovation index, which is composed of 19 top-down and 8 bottom-up indica-
tors, the EIS aggregates groups of 2 or 3 indicators into sub-indices. Top-down indicators are aggregated
into 7 sub-indices for factors at the national level which serve as enabler of, or inputs to, the innovation
process at the firm level. These sub-indices capture human resources (composed of indicators for new doc-
torate graduates, population aged 25-34 with tertiary education, and lifelong learning), attractive research
systems (international scientific co-publications, top 10% most cited publications, foreign doctorate stu-
dents), innovation-friendly environment (broadband penetration, opportunity-driven entrepreneurship), fi-
nance and support (public R&D expenditures and venture capital expenditures), firm investments (R&D
expenditures in the business sector, non-R&D innovation expenditures, ICT training), linkages (SMEs col-
laborating with others, public-private co-publications, private co-funding of public R&D expenditures) and in-
tellectual assets (patent, trademark and design applications).

Human resources, paired with appropriate human resource management systems, induce proactive be-
haviour, and enable firms to engage in innovation (Curado, 2018; Ko & Ma, 2019; Whee et al., 2019). Inno-
vation effects of attractive research systems, higher education and hiring of tertiary degree employees are
positive and significant (Hervas-Oliver et al., 2011; Pegkas et al., 2019; Szucs, 2018). Internet penetration has
a significant (although diminishing and lagged) innovation-promotion effect (Xiong et al., 2021), whereas op-
portunity-driven entrepreneurship (as opposed to necessity-driven, job-substitution entrepreneurship) is
concomitantly innovation-driven (Bosma et al., 2020). Empirical evidence equally proves positive and sig-
nificant innovation effects of business, public and higher education R&D expenditures (Barra & Zotti, 2018;
Pegkas et al., 2019), research subsidies (Szucs, 2018), as well as of non-R&D innovation expenditures such
as licensing, trial production, tooling-up, employee training, marketing research and investment in fixed as-
sets (Brouwer & Kleinknecht, 1997; Hervas-Oliver et al., 2011). As for venture capital, Dessi & Yin (2012) re-
port substantial impact on innovation at the industry level, although evidence for individual firms is lacking.
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Linkages and related recombination of knowledge that exists beyond firms’ organizational boundaries play
a fundamental role for the innovation process (Savino et al., 2017). Finally, intellectual assets contribute to
both innovation and economic growth (Bismuth & Tojo, 2008). In short, extant literature unambiguously ac-
knowledges that all inputs and enablers considered by the EIS are significant for innovation. Given that
these inputs and enablers are far below the EU average throughout Southeast Europe (Table 1), extant lit-
erature implicitly predicts lower innovation performance in the region as compared to the EU, medium-high
and high-tech industries included.

Table 1: Innovation inputs and enablers in Southeast Europe, % of the EU average

Innovation input/enabler Bulgaria | Croatia Mac:lcionia Romania Serbia Turkey
Human resources 52% 57% 38% 12% 61% 41%
Attractive research systems 26% 44% 81% 29% 39% 36%
RO 43% 41% 51% 65% 69% 69%
Finance and support 12% 39% 13% 42% 40% 45%
Firm investments (in R&D) 41% 91% 62% 8% 86% 89%
Linkages 35% 66% 17% 39% 68% 47%
Intellectual assets 83% 35% 14% 26% 9% 22%

Source: EIS, 2020

However, the EIS innovators sub-index partly contradicts this theoretical prediction. This bottom-up sub-
index aggregates shares of enterprises with product or process innovations, marketing or organisational in-
novations, and enterprises innovating in-house. According to the innovators sub-index, Turkey was
innovation leader in 2019 (above 125% of the EU average), Croatia and Serbia strong innovators (between
95% and 125%) while Bulgaria, North Macedonia and Romania were still modest innovators. Unfortunately,
this sub-index remains inconclusive since it considers only small and medium sized enterprises and does
not differentiate among industries.

Ranking of innovation at the national level is a subject of several measurement frameworks, notably
Global Innovation Index, Bloomberg Innovation Index, and International Innovation Index, all of which con-
sider some or all Southeast-European countries. The 2020 Global Innovation Index (Cornel University et al.,
2020) ranks innovation performance of 131 countries based on 7 pillars: institutions, human capital and re-
search, infrastructure, market sophistication, business sophistication, knowledge and technology outputs,
and creative outputs. Rather than against a benchmark, it assesses innovation performance against ex-
pectations for the respective level of development. In 2019, innovation performance of Bulgaria, North Mace-
donia, and Serbia was above expectations, of Croatia and Romania in line with expectations, and of Turkey
below expectations. This is an interesting but — in our context — too coarse-grained a piece of information.

The annual Bloomberg Innovation Index (Bloomberg, 2020) ranks 60 most innovative countries in the world.
It is based on R&D intensity, manufacturing value-added, productivity, high-tech density, tertiary efficiency,
researcher concentration, and patent activity. For this paper potentially interesting sub-index for high-tech
density is calculated as the percentage of high-tech companies in the population of all publicly listed do-
mestic companies. This unfortunately does not provide any information about innovation performance of
firms in high-tech industries, whether publicly or privately owned.

The International Innovation Index (Andrew et al., 2009) ranks 110 countries according to 2 sub-indices, in-
novation input and innovation performance. The sub-index for innovation performance is composed of 3
scores: for R&D results, public impact of innovation, and business performance. The latter includes only
high-tech exports, labour productivity, and market capitalisation of listed companies, all of which are of lim-
ited help when it comes to the benchmarking of innovation performance at the industry level.

A keywords-based search in ProQuest for academic literature on comparative innovation performance
in Southeast Europe identifies only 8 articles and conference papers published in English since 2000, of
which 6 have been excluded from further considerations since they cover individual countries only. Re-
maining 2 items do not pertain to high-tech industries (Table 2).
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Table 2: Academic literature on innovation performance in Southeast Europe

Item Scope Method and main findings
Kaynak et | Ranking of overall =  Technique for Order Performance by Similarity to
al., 2017 innovation performance of Ideal Solution (TOPSIS)
EU candidates Iceland, = Iceland always ranked first; ranks of other EU
North Macedonia, Serbia, candidates depend on data source used.
and Turkey

= If EIS data are used, the ranking is Iceland, Serbia,
Turkey, North Macedonia, which is consistent with
the EIS ranking.

Toth et al., | Drivers of innovation per- = Regression analysis

2018 formance of food industry | w |nnovation  performance is  explained by
in Bulgaria, Croatia, networking scope, networking intensity, and
Cyprus, Estonia, Germany, market openness and obstacles.

Hungary, Lithuania,
Norway, Portugal,
Romania, Slovakia, and
Spain

= Food industries in Bulgaria and Romania are least
innovative (modest innovators); the performance
in Croatia is moderate.

In sum, innovation literature implicitly predicts lower innovation performance in Southeast Europe as com-
pared to the EU average; however, conclusive metrics with this regard are lacking. Common rankings fol-
low the top-down approach and focus on the capacity of national innovation systems. They provide useful
information about the environment within which Southeast-European high-tech industries innovate, yet they
say hardly anything about how well they perform in this regard. The EIS goes beyond this and provides a
bottom-up sub-index on innovation activity, yet this index considers only small and medium sized enter-
prises and does not differentiate among industries. Academic publications on comparative innovation per-
formance in Southeast Europe are hardly existent; besides, they provide only fragmented snapshots
regarding points of time, industries and countries included.

3. Method and Data

Given that this paper aims at exploring innovation performance of high and medium-high technology in-
dustries in Southeast Europe in comparison to the EU average, we first define industries and countries to
consider. For industries, we apply the Eurostat classification of technological intensity (Eurostat, n.d.) based

on NACE Rev. 2 (Eurostat, 2008) at 2-digit level (Table 3).

Table 3: High and medium-high technology industries

Technology level NACE | Industry

Medium-high- C20 | Manufacture of chemicals and chemical products

technology

High technology c21 Manufac_ture of basic pharmaceutical products and
preparations

High technology C26 | Manufacture of computer, electronic and optical products

oy C27 | Manufacture of electrical equipment

technology

Medium-high- co8 Manufacture of machinery and equipment not elsewhere

technology classified

oy C29 | Manufacture of motor vehicles, trailers, and semi-trailers

technology

Medium-high- C30 | Manufacture of other transport equipment

technology

Source: Eurostat, n.d.



Management: Journal of Sustainable Business and Management Solutions in Emerging Economies  2022/27(3)

Since conflicting views exist as to which countries Southeast Europe encompasses, we commence from the
view implied by the Lisbon Strategy, in which Greece is considered a part of Southern and Slovenia part of
Central Europe. However, we include only the countries covered by the EIS, i.e. Bulgaria, Croatia, North
Macedonia, Romania, Serbia, and Turkey (although in fact only East Thrace is a geographical part of Eu-
rope). All industry-level data from Montenegro are confidential, so Montenegro has been excluded from fur-
ther considerations.

Innovative enterprises are defined in the sense of the EIS, as enterprises that have introduced an outcome
of innovation or have any kind of innovation activities, including abandoned, suspended, or ongoing ones.
Innovation activity within an industry is defined as the ratio of innovative enterprises to the total population
of enterprises. Finally, innovation performance is the ratio of innovation activity of an industry in the respec-
tive country to innovation activity of this industry in the whole EU.

For example, in NACE industry C27 (manufacture of electrical equipment), there were 10.529 enterprises in
the EU in 2016, of which 6.957 were innovative (66%). In the same year, 58% of C27 enterprises in Bulgaria
were innovative, so innovation performance of C27 in Bulgaria for 2016 is 0,58/0,66=0,8787 or roughly 88%
of the EU average.

Innovation performance is determined by drawing on publicly available data from the Community Innova-
tion Survey database (CIS, n.d.). The CIS is an extensive survey of enterprises regarding their innovation ac-
tivities and outcomes; it is carried out every even calendar year by all EU members and several non-EU
states. It provides statistics broken down by country, industry, type of innovators, and enterprise sizes. We
extract relevant CIS data since 2010 (Table 4), because most Southeast-European countries started carry-
ing out CIS surveys that year. Processing of survey microdata takes more than two years (EIS, 2020), so CIS
data for 2018 were not available at the time of this writing. Whereas the shares of innovative enterprises for
each industry in Southeast-European countries have been obtained directly from the CIS, the shares for the
whole EU have been self-compiled.

Table 4: Extracted CIS data

CIS 2010 CIS 2012 CIS 2014 CIS 2016
Table inn_cis7_type inn_cis8_type inn_cis9_type inn_cis10_type
Size class All enterprises All enterprises All enterprises All enterprises
Fields INNO, TOTAL INNO, TOTAL INNO, TOTAL INN, TOTAL

Description | = INNO, INN: Share of enterprises that have either introduced an innovation or have
any kind of innovation activity including abandoned, suspended, or ongoing

innovation activities.
= TOTAL: Total number of enterprises

Eventually, an asymmetric data set of 140 data points has been created. Each data point has 4 attributes:
country, industry, year, and innovation performance. In this set, 28 data points are missing: North Macedo-
nia did not participate in CIS 2010 and 2012 (14 data points); Turkey did not participate in 2010 at all (7 data
points) and in 2012 only with some industries (4 data points); and CIS data from Romania for NACE indus-
try C21 (pharmaceuticals) are confidential since 2012 (3 data points). All available data points have been
arranged country-wise as unbalanced contingency panels, plotted, and analysed.

4. Findings
4.1. Bulgaria

Overall, the trend in Bulgaria is clear and encouraging; innovation activity in high and medium-high tech in-
dustries has been increasing in comparison to the EU average since 2010. In 2016, the performance of each
industry was at or above 75% of the EU average. Medium-high tech industries C29 (manufacture of motor
vehicles) and C30 (manufacture of other transport equipment) perform particularly well and have reached
the EU level. Manufacture of computers and electronics (C26), a high-tech industry, seems also to be catch-
ing up, although slower (from 62% in 2010 to 77% in 2016). Chemicals (C20) and pharmaceuticals (C21;
high-tech) are of some concern as they persist at roughly 75% of the EU average.
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140% e
NACE

120% 2010, 2012 2014, 2016
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80% c21 71%| 72%| 74%| 75%

600/ J c26 62% 60% 68% 77%
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Cc27 75%, 75%| 74%, 88%

40% 0, 0, 0, 0,
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20% C29 70%| 69%| 86%, 95%
0% C30 71%| 69%| 85%| 100%
2010 2012 2014 2016 n/a: not available
Medium-High Tech e===(C2] e=——C26 c: confidential

Figure 1: Innovation performance in Bulgaria

4.2, Croatia

In Croatia, the pharmaceutical industry (C21) has taken a straight upward trend since 2010 to surpass the
EU average and reach 125% thereof in 2016. All other industries have shown a zigzag pattern to some de-
gree, manufacture of motor vehicles (C29) even extremely so (from 128% down to 51% and then back to
108%). In 2016, manufacturing of electrical equipment (C27) was also more innovative than the EU average
(108%). In contrast, manufacturing of other transport equipment (C30) is staying far behind, at around 50%
of the EU average. C26 (computers and electronics) had a severe setback from 2010 to 2012 but has been
slowly recovering since.

0,

140% - YEAR
120% 2010 2012 2014 2016
100% c20 73% 90% 92% 86%
80% \,C:‘—-———— c21 61% 89% 94% 125%
- / C26 98% 83% 85% 87%
? c27 93% 81% 93% 108%
40% c28 89% 71% 75% 76%
20% c29 107% 128% 51% 109%
0% c30 36% 59% 44% 55%
2010 2012 2014 2016 olie mresdlibie
Medium-High Tech =====(C2]1 e=——C26 c: confidential

Figure 2: Innovation performance in Croatia

4.3. North Macedonia

North Macedonia participated only in two CIS so far, therefore the changes in performance from 2014 to 2016
should be taken with a considerable grain of proverbial salt. Besides, these changes are mirrored: some in-
dustries (C20, C28 and C30) improved in comparison to the EU as strongly as the others (C21, C26, C27
and C29) lost ground. In any case, in 2016, manufacture of machinery and equipment (C28) and manufac-
ture of motor vehicles (C29) were innovating above, and pharmaceuticals (C21) roughly at the EU level. De-
spite a big jump from 6% of the EU average in 2014 to 45% in 2016, the chemical industry (C20) is still far
behind. Of particular concern seems to be the performance drop of C26 (computers and electronics) from
95% in 2014 to 52% in 2016.
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4.4. Romania

The trend in Romania is as clear as alarming: innovation activity in all high and medium-high tech industries
has been gradually decreasing since 2010 to fall - in most cases by far — below a third of the EU average in
2016. C26 (computers and electronics) is by far the worst performing high-tech industry in Southeast Eu-
rope, reaching only 15% of the EU average in 2016. Note that data on C21 (pharmaceuticals) are confiden-
tial since 2012 and hence not available. In that year, however, C21 was the best performing Romanian

2010

NACE YEAR
\ 2010 2012 2014 2016
S c20 n/a n/a 6% 45%
\ c21 n/a n/al 121%, 94%
\\ Cc26 n/a n/al 95% 52%
Cc27 n/a n/al 112%, 84%
c28 n/a n/al| 67% 110%
Cc29 n/a n/al 132% 116%
C30 n/a n/a| 56%| 83%
2012 2014 2016 n/a: not available
Medium-High Tech e==(C2] em—C26 c: confidential

Figure 3: Innovation performance in North Macedonia

industry regarding innovation activity (74% of EU average).
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80%
60%
40%
20%
0%

4.5. Serbia

The changes of innovation performance in Serbian high and medium-high tech industries are, on the one
hand, mirrored as in the case of North Macedonia, while, on the other, they show a zigzag pattern as in
Croatia. Pharmaceuticals (C21) and manufacturing of motor vehicles (C29) have been oscillating around, but
basically keeping up with, the EU average. Steep deterioration of innovation activity within the computers
and electronics industry (C26) is alarming. In fact, this is the second worst performing high-tech industry in

2010

NACE YEAR
2010, 2012, 2014 2016
C20 61%| 36%, 30% 27%
c21 74% (c c €
C26 41%| 28%| 23% 15%
c27 55%| 38%| 30% 18%
\ Cc28 48%| 49%| 18% 14%
————— C29 64%| 61%, 26% 13%
C30 61%| 50%| 37% 22%
2012 2014 2016 n/a: not available
Medium-High Tech e===(C2] e=—C26 c: confidential

Southeast Europe.

Figure 4: Innovation performance in Romania
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Figure 5: Innovation performance in Serbia
4.6. Turkey

In 2016, Turkish high-tech industries C21 (pharmaceuticals) and C26 (computers and electronics) were in-
novating only 7 respectively 4 percentage points below the EU, while innovation activity in all medium-high
tech industries was between 5 and 23 percentage points above the EU level. The status was hence clearly
favourable in 2016, yet the trends are neither stable nor well recognisable given that Turkey did not partici-
pate in 2010 CIS at all and in 2012 only with 3 industries (C20, C21, and C26).

140%

YEAR

120% NACE 2010 2012 2014| 2016
100% Cc20 n/a. 94% 87%| 105%
_— e el c21 n/a, 85% 80% 93%
xin Cc26 n/al 92% 89%| 96%
c27 n/al n/a 111%| 108%

40% c28 n/al n/a 100%| 116%
20% Cc29 n/a n/a 114%| 116%
0% Cc30 n/a n/a  90%| 123%
2010 2012 2014 2016 S
Medium-High Tech em===(2] e=—C26 c: confidential

Figure 6: Innovation performance in Turkey

Discussion and Conclusion

This paper presents a differentiated picture of innovation performance in Southeast-European high and medium-high tech
industries, which may be of particular interest to executives and policymakers. The pharmaceutical industry (C21) in Croa-
tia is the only high-tech innovation leader in the region; the strength of Southeast Europe are rather its medium-high tech
industries. All medium-high tech industries (C20, C27-C30) are strong innovators in Turkey; manufacture of machinery
(C28) is also a strong innovator in North Macedonia and Serbia, and manufacture of motor vehicles (C29) in the whole re-
gion except for Romania. Concomitantly, there are several problem children that require attention, for example all high and
medium-high tech industries in Romania, computers and electronics (C26) in Serbia, and chemicals (C20) in North Mace-
donia.

Consequently, the paper makes two major contributions. To the best of our knowledge, this is the first academic paper to
benchmark innovation performance of high and medium-high tech industries throughout Southeast Europe. These in-
dustries are of particular interest given their importance for international competitiveness of the countries in the region
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(Schwab, 2019) and therefore for their economic integration with the EU. In addition, the paper reveals the shortcomings
of the method employed by the EIS to assess innovation performance. The EIS assigns whole countries to categories
modest/moderate/strong innovators and innovation leaders based on the summary innovation index which is calculated
as the arithmetic mean of bottom-up (i.e. firm-level) and top-down (country-level) indicators. Consequently, the summary
innovation index does not (and simply cannot) differentiate between the environment within which Southeast-European
firms innovate (top-down indicators) and their performance in this regard (bottom-up indicators). The EIS innovators sub-
index fails to overcome this shortcoming because it considers only innovation activity of small and medium-sized enter-
prises and does not differentiate among industries. In contrast, our findings clearly point out that the innovativeness of
industries, rather than of whole countries, should be assessed. This is plausible given that national industries lay at inter-
section of national (OECD, 1997) and sectorial innovation systems (Malerba, 2002).

For example, the EIS categorizes Turkey as a moderate innovator since the country's summary innovation index reaches
roughly 62% of the EU average. The country scores this low despite the innovators sub-index of 151% of the EU average,
which means that small and medium-sized enterprises in all Turkish industries are in fact innovation leaders at aggregated
level. This discrepancy results from the fact that inputs and enablers of innovation in Turkey are mostly far below the EU
average (EIS, 2020; see also Table 1 above). Put bluntly, the EIS overall assessment "punishes" Turkey because its firms
innovate under adverse conditions — although at least small and medium-sized firms nevertheless overperform the EU. Our
findings provide a different and differentiated picture here: pharmaceuticals industry (C21) in Turkey is a moderate inno-
vator (93% of the average EU innovation performance), while all other high and medium-high tech industries are strong
innovators (between 96% and 123% of the EU average). In fact, manufacturing of other transport equipment (C30) is even
close to an innovation leader (123,3%).

Whereas the major contribution of this paper is clearly practical, it nevertheless raises a few theoretical questions, which
in turn translate into promising research opportunities. Several patterns of innovation performance presented in Figures
1-6 deserve being explained, for example zigzag trends in Croatia and Serbia, bisection of innovation performance in
North Macedonia, or the collapse of innovation activity in Romania. Dealing with the specifics of each industry and/or
country goes beyond the scope of this paper but should be in the focus of subsequent research so as to provide both the-
oretical insights and a fundament for targeted policy intervention.

Most importantly, it is puzzling that innovation activity in many industries in the region lays above the EU average although
all innovation inputs and enablers at the national level are below it (Table 1). There are at least four approaches that — in-
dividually or jointly — may provide a potential explanation here. First, it is possible that these industries outperform the EU
average not despite but because of comparatively low inputs and enablers, as resource scarcity may trigger innovation ac-
tivity in adverse contexts (Cunha et al., 2014). In line with this, exactly the prevalence of necessity-driven, job-substitution
entrepreneurship (Bosma et al., 2020) may equally encourage innovation activity.

Second, national policies may play either a promoting (Bloom et al., 2019; Schot & Steinmueller, 2018), moderating (Gar-
cia-Perez-de-Lema et al., 2017) or detrimental role (Barra & Zotti, 2018) regarding innovation activity of firms.

Third, the EIS framework may be subject to endogenous flaws. Out of 82 commonly used innovation indicators (Dziallas
& Blind, 2019), the EIS includes only 27. Besides, the EIS uses unweighted averages of single indicators to calculate com-
posite indices, which is possibly not appropriate given that the impact of inputs and enablers on innovation may be curvi-
linear (Shi et al., 2020) or moderated (Rajalo & Vadi, 2017; Szucs 2018).

Finally, innovation is a multidimensional phenomenon (OECD & Eurostat, 2018); at the firm level, its two dimensions are
innovation as a process or activity, and innovation as an outcome (Crossan & Apaydin, 2010). In this paper, only the for-
mer dimension is observed. However, as Savino et al. (2017) note, innovation activity is a necessary yet not sufficient pre-
requisite for innovation outcome to occur. Consequently, Southeast-European high and medium-high tech industries that
innovate more than the EU average may - like proverbial hamsters — fail to transfer innovation activity into marketable new
products and services, and ultimately economic gains.

In addition to exclusive focus on innovation as a process, a limitation of this paper is data availability. Our data panels are
insightful but partly incomplete and short; besides, most recent data are from 2016. It is simply that Southeast-European
countries started executing CIS surveys relatively recently, that CIS data are made available with a lag of over 2 years, and
that some figures (C21 in Romania, all industry data from Montenegro) are deemed confidential. Longitudinal and/or two-
dimensional explorations of innovation performance in the region are hence warranted and yet to come.
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