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Abstract This paper investigates factors affecting firm performance. Using data from
Business Environment and Enterprise Performance Surveys (BEEPS 2013–2014),
findings indicate that the following have a positive effect on firm performance: (i)
innovative activities; (ii) knowledge spillovers; (iii) foreign ownership; and (iv) the
proportion of skilled workers in the workforce. The paper therefore argues that
innovation activities are endogenously related to firm performance, and that the
performance of firms is influenced by knowledge spillovers and innovation activities,
among other firm characteristics. The paper contributes to the literature by identifying
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spillovers and innovation activities as causal variables of firm performance—a novel
approach to investigating knowledge spillovers and innovation activities.

Keywords Knowledge spillovers . Innovation . Performance . Balkans . Business
Environment and Enterprise Performance Surveys (BEEPS)

Introduction

Firm-performance is usually measured by indicators such as: profit, revenue, growth,
productivity, efficiency, stock price, new markets, and export. There have been theo-
retical developments about this since the 1990s (Bhaskaran 2006; Leeuwen 2008;
Verhees and Meulenberg 2004). Wolff and Pett (2006) suggested that performance
indicators are consequential, related to growth and profit. Murphy et al. (1996) and
Sohn et al. (2007) noted that firm-performance is a multidimensional concept, the
indicators of which can be departmental, related to production, finance or marketing.
Castany et al. (2005); Van Biesebroeck (2005); Pagés (2010); Geroski (1998) and
Tybout (2000) concluded that firms which have better access to technology, managerial
skills, finance, learning, flexible non-hierarchical structure perform better than the
others. More recently, it has become progressively accepted that innovations and
knowledge spillovers have an essential impact on firm-performance (Abazi-Alili
et al. 2014; Fritsch and Franke 2004). We are interested in the impact of knowledge
spillovers and innovation activities on firm-performance.

Knowledge is one of the most relevant source of competitive advantage of firms
(Bascavusoglu-Moreau and Li 2013; Fernades et al. 2013; Rexhepi 2015) and plays an
important role in increasing of the firm-performance. Knowledge can be from a
different nature, like operational systems, local abilities, know-how and many others,
that are necessary for solving the day-to-day problems in the firm (Alegrem et al. 2011).
But only gaining a competitive advantage isn’t the end goal of the firms; they need to
be sure that they have gained a sustainable competitive advantage (Mata et al. 1995;
Rexhepi and Ibraimi 2011; Suklev and Rexhepi 2013). This can be achieved through
continuous process of gaining knowledge. Knowledge inside the firm needs to be
managed through knowledge management (KM), which represents a substantial source
of sustainable competitive advantage (Alegrem et al. 2011). KM contributes the firms
to improve the efficiency of their business processes, productivity and quality (Donate
and Sánchez de Pablo 2015), and their innovation performance (Alegrem et al. 2011).
The use of knowledge management depends from the leadership of the firm.
Researchers point that knowledge-oriented leadership’s strong impact on KM,
positively affects the innovation performance of the firms (Donate and Sánchez
de Pablo 2015).

Firms nowadays have left the idea, that the generation of new knowledge is mostly
considered as an internal process (Arora et al. 2001). The level of creating a new
knowledge is not related only with the extent to which private firms and public
institutions are able to generate new knowledge, but also from the level of gaining
new knowledge from other firms (Acs et al. 2012; Fung 2003, 2005). But, as we can
gain knowledge from others, other firms can gain knowledge from us, without having
to pay in a normal market transaction (Acs et al. 1994; Bascavusoglu-Moreau and Li
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2013; Bernstein and Nadiri 1988; de Clercq et al. 2008). The role of information
spillovers via social networks, which are becoming more and more used, can be also
very important in knowledge spillovers (Miguel and Kremer 2004). This process of
gaining new knowledge from other firms beside ours is called knowledge spillover. It is
created when firms combine its own knowledge with the others’ knowledge (Yang and
Steensma 2014). Knowledge spillovers, can be defined also as the external benefits
from Bthe creation of knowledge that accrue to parties other than the creator, occur at
multiple levels of analysis, be it within or across organizations and networks^ (Agarwal
et al. 2010, p. 271). Spillovers can arise in multiple ways. They can be intentional on
the part of the innovator, such as the publication of scientific papers, or can be disclosed
in a patent as a quid pro quo for the granting of monopoly rights, or they can occur
despite any desire of the inventor via the sales of the new product (Jaffe 1998).
However, in order to recognize, access, adopt and benefit from these external sources
of knowledge, via either market internalized transactions or by externalities, firms need
to have a certain level of absorptive capacity. (Bascavusoglu-Moreau and Li 2013). The
level of knowledge spillover or the level of knowledge that a firm can get, depends
from the actual level of knowledge that it possess. The idea of knowledge spillover
started from 1890, when Alfred Marshall developed this theory, which later was
extended by Kenneth Arrow and Paul Romer (as cited in Benjamin 1961). In the
beginning, the researches were oriented toward knowledge spillovers of firms in the
same industry in a city, which helped knowledge to ‘travel’ among firms and facilitates
innovation and growth (Benjamin 1961). Some others point that knowledge external-
ities are so important and forceful and there is no reason for a political boundary to limit
the spatial extent of the spillovers (Blazseka and Escribano 2009).

Today, firms perform under a greater pressure than before. They are under pressure
of competitive firms, that offer the same or similar product or service, or they are under
the pressure of the customers who expect and require more and more from the product
they consume or service that they use. In order to face with the new conditions and
situations, firms are forced to continuously search for new ways of acting; they should
continuously bring to the market innovations, namely to offer new products and
services, or enhancing the existing ones (Lipit 2006; Ramadani et al. 2013a, b;
Ratten 2016). Ferreira (2010), Huse et al. (2005) and McAdam and Keogh (2004)
found out that the firms that innovate obtain higher competitive advantage. Ferreira
et al. (2016, p. 3) noted that Beffective implementation of innovation has come in for
increasing recognition as a synonym for the construction of sustainable competitive
advantage and therefore strengthening organisational performance levels^.

Much research has taken place in the West where performance has long been an
important component of capitalism, and knowledge spillovers and innovation has been
means to attain performance; however, less is known about the impact of knowledge
spillovers and innovation on firm performance in the Balkans countries. Our objective is
to apply a new approach on investigating knowledge spillovers and innovation activi-
ties, i.e., identifying them as determinants that affect firm performance. The data used for
the empirical analysis of this study are recently released for transition economies
(including the Balkans countries) by Business Environment and Enterprise
Performance Surveys (BEEPS) for 2013–2014. Instrumental variables (IV) estimator
is employed as appropriate method for controlling the endogeneity on the relationship
between firm performance with knowledge spillovers and innovation activities.
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Our findings reveal that the proportion of investments in R&D, knowledge spill-
overs, age, direct export, and skilled workers have a positive effect on firm perfor-
mance—even in the Balkans countries, where neither innovation nor emphasis on
performance have a long history. This contributes to the theory by showing that: (i)
knowledge spillovers and innovation activities are endogenously related to firm-
performance; and (ii) the firm-performance is influenced by knowledge spillovers
and innovation activities and other firm characteristics.

The structure of the paper is as follows: In the second section is summarized the
relevant literature review related to the transition economies and the Balkans context,
knowledge spillovers, innovation and firm-performance, with main focus on the
determinants of knowledge spillovers and innovation activity. Section three elaborates
the methodology, sample and data used for the empirical analysis, i.e. BEEPS data for
2013–2014. Findings of the results are provided in section four. Discussion and
conclusion sections end the paper.

Literature review

The context

Entrepreneurship in transition economies has become an important subject for research.
Since the reforms of the 1980s, a very rich literature has emerged about entrepreneur-
ship in transition countries across Asia where economies changed paths (Dana 2002).
Among early studies of transition in China are Beamish (1993); Chau (1995); Chow
and Tsang (1995); Dana (1999c); Dandridge and Flynn (1988); Fan et al. (1996);
Lombardo (1995); Overholt (1993); Peng (2000); Shirk (1993); Siu and Kirby (1995);
Wei (2001); and Williams and Li (1993); Brown and Zasloff (1999) pioneered research
about transition in Cambodia. Dana (1995) focused on Laos. Dana (1994a, b) and Tan
and Lim (1993) reported on Vietnam. Dana (1997a) focused on entrepreneurship in
Kazakhstan, and Dana (2000a) on the Kyrgyz Republic. Dana (2002) also reported
about entrepreneurship in Tajikistan, Turkmenistan and Uzbekistan. Comparative
studies being uncommon, Lasch and Dana (2011) contrasted the context for entrepre-
neurship in the Kyrgyz Republic with that in Uzbekistan. Dana (2002) studied entre-
preneurship in Myanmar.

Much has also been written about the entrepreneurship in the former Soviet Union
and its satellite Warsaw Pact countries, where transition was even more pronounced
because it involved political as well as economic change; in Europe, economies
changed hands (Dana 2010). Early works include research about Bulgaria (Dana
1999b), the Czech and Slovak Republic (Rondinelli 1991), the Czech Republic
(Sachs 1993), Estonia (Liuhto 1996), Hungary (Hisrich and Fulop 1995; Hisrich and
Vecsenyi 1990; Noar 1985), Latvia (Peng 2000), Moldova (Dana 1997b), Poland
(Arendarski et al. 1994; Sachs 1993; Zapalska 1997), Russia (Ahmed et al. 2001;
Bruton 1998; Hisrich and Gratchev 1993), Slovakia (Dana 2000b; Ivy 1996), and the
Ukraine (Ahmed et al. 1998).

Yet, there is not an abundance of literature about the unique scenario of transition in
Balkan countries outside the Soviet sphere. The Journal of Small Business
Management published one study about small business the Perseritje model of
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Albania (Dana 1996). Bosnia in transition was the focus on Dana (1999a). Franicevic
(1999) and Martin and Grbac (1998) wrote about Croatia. Macedonia was the focus of
Dana (1998), but there was little to complement this until the recent contributions of
Ramadani (2013); Ramadani et al. (2013a, b); Ramadani and Schneider (2013); and
Dana and Ramadani (2015). Our objective is to further contribute to this lacuna.

Knowledge spillovers and firm-performance

The role of knowledge spillovers is strongly related with the improvement of teh firm-
performance (Acs et al. 2012; Coe and Helpman 1995; Hashi and Stojcic 2012; Jaffe
et al. 1993). Knowledge spillovers are an important source of economic growth of firms
(Saito and Gopinath 2011). Knowledge spillover tend to be interesting also on inno-
vation and collaboration in science and technology parks (Sanchez et al. 2011) and on
productivity spillovers, including those across country borders (Coe and Helpman
1995; de Clercq et al. 2008; Kneller and Pisu 2007) and trade (Rod et al. 2004). The
existence of knowledge is equated with its automatic spillover, yielding endogenous
growth (Acs et al. 2012). Knowledge spillover is related with endogenous growth
theory according to which the economic growth depends from endogenous forces
rather the external forces. A country’s economic growth stems from the endogenous
development of knowledge through spillover effects across economic actors (Romer
1986). Endogenous forces that create this growth are related with human capital,
innovation and knowledge. This theory focuses also on positive externalities and
spillovers’ effect of these forces. This means, knowledge that is created in one
particular country, firm or region increasingly after entering new markets, contributes
to the productivity growth of other geographic areas, and also it reduces duplication of
the research efforts (Bascavusoglu-Moreau and Li 2013). The spillover effect helps the
growth of the economy in an indirect way—through the firms’ operation in a particular
economy. They help every firm in the economy but particularly micro, small and
entrants, which do not have the needed resources to innovate (Hashi and Stojcic
2012), whereas in mature firms, external knowledge spillovers may be less important
(Acs et al. 1994). De Clercq et al. (2008) identifies four steps how spillovers occur
across country borders, specifically with respect to the case of inward FDIs:

1. Market access spillovers occur through commercial links between foreign multi-
national enterprises (MNEs) and local suppliers,

2. A demonstration or imitation effect prompts domestic firms to copy foreign MNEs’
organizational practices, in a formal or informal way,

3. When local employees gain important skills while working for a foreign MNE, a
training effect will transfers those skills to other organizations.

4. Foreign entrants may increase local competition by, for example, infusing new
technologies into the local market and acting as competitive catalysts

Furthermore, according to endogenous growth theory, technological innovation is
important to the Bsustained^ growth of an economy (Lucas 1988; Romer 1986).

Many authors have managed to confirm the value‐relevance of R&D activities and
their influence on firm performance (Di Vito et al. 2010; Gentry and Shen 2013; Fung
2003; Lee and Habte-Giorgis 2004; Mudambi and Swift 2014). R&D play a crucial
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role in creating competitive advantage and knowledge spillover, and that is why having
a right strategy regarding R&D activities represents a very important issue for the firms
(Hill and Jones 2009; Lejarraga and Martinez-Ros 2008; Rexhepi 2015). In the cases,
when innovation produced by a particular firm influences and increases the productiv-
ity of other firm, then we say that this firm generates an R&D spillover (Blazseka and
Escribano 2009). Research suggest that each firm is converging to its own capacity of
productivity growth rate, which is related with the firm’s R&D efforts and its capacity
to gain from intra-industry spillovers (Fung 2005). If we assume that technology
followers and leaders invest equally in R&D activities, then followers will be able to
catch up with the leaders thanks to knowledge spillovers that they will receive from the
latter (Fung 2005). R&D capacity of a firm influences its capacity to gain knowledge
spillovers and absorptive capacity (Aghion and Jaravel 2015).

De Clercq et al. (2008) argue that the proportion of export-oriented new ventures
represents in the same time an outcome and a source of knowledge spillovers.
Knowledge of multinational firms spills over to domestic firms of the host country
which means that, exports represent a source of knowledge spillovers (Kneller and Pisu
2007), as well as inward FDIs (de Clercq et al. 2008). Knowledge spillover, as was
pointed earlier, influence the firm productivity as well. A study reports that exporting
firms’ productivity are for 8.3, respectively 11.4 % higher than non-exporting firms,
measured by total factor productivity (TFP) or labor productivity, respectively.
(Bascavusoglu-Moreau and Li 2013). With respect to exports diversification,
manufactured trade generates more spillover effects than primary commodity trade
and so more positive externalities (Herzer and Nowak-Lehmann 2006). Hashi and
Stojcic (2012) had proved that stronger participation in international markets leads
to higher quality of exported products, which is proxied by the relative export unit
value.

Productivity growth of a firm depends from knowledge and skills of workers
(Benjamin 1961). Knowledge spillover sees human capital as main component of
productivity growth (Benjamin 1961). The importance of human skills in achieving a
knowledge spillover effect is very high (Munteanu 2015). Acs et al. (2009) point that
the ability to transform new knowledge into economic opportunities involves a set of
skills, aptitudes, insights and circumstances that is neither uniformly nor widely
distributed in the population. Employment of skilled workers is a key channel through
which knowledge is transmitted. Results show that firms’ productivity from spillovers
increases with its skills’ intensity (Saito and Gopinath 2011). Another research point
that U.S. manufacturing plants’ productivity increases by 0.6–0.7 % as the share of
college graduates in a region increases by one percent (Moretti 2004). In order to use
this value or its materialization it is required an appropriate strategy that will transform
individual capabilities into value (Rexhepi 2014).

Knowledge spillovers can be of domestic or international origin. International
knowledge spillovers enable firms to access the knowledge accumulated by others
and to catch up with them by using their knowledge. In this context, the presence in
foreign markets and technology transfer channels, such as foreign direct investment or
licensing of foreign technology, may be of crucial importance (Hashi and Stojcic 2012).
Foreign direct investments (FDI) are considered as a channel of knowledge spillovers,
both from investing firms to indigenous firms and from indigenous firms to investing
firms (Branstetter 2006). The presence of FDI has a positive impact on domestic firms
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(Chang and Xu 2008; Globerman et al. 2000). The stronger presence of multinationals
and FDIs produces learning externalities (Hashi and Stojcic 2012). With the use of
knowledge production function, the rate of return only from firms’ own R&D capacity
has been estimated to be around 12–20 %, whereas external knowledge ranges between
15 and 35 % (Bascavusoglu-Moreau and Li 2013). Even though some studies do not
show a strong positive influence of FDIs (Aitken and Harrison 1999; Haddad and
Harrison 1993; Konings 2001), still majority of studies prove a strong effects of the
existence of FDI on knowledge spillovers (Chang and Xu 2008; Globerman et al. 2000).

Innovation depends on the exchange of ideas among individuals, which by econo-
mists is called as knowledge spillovers (Carlino 2001). Growth theory explained that
innovation is fundamental, it is endogenous to the economic environment and it is
assumed that there are positive externalities from knowledge that will be delivered
through innovation (Aghion and Jaravel 2015). Successful innovation is depended from
the development and integration of new knowledge in the innovation process, espe-
cially the external one (Cassiman and Veugelers 2001). Innovation is a process of
transforming the new ideas, new knowledge into new products and services (Rexhepi
et al. 2013a, b). It is an efficient use of the scarce resource knowledge (Czarnitzki and
Kraft 2007). The more innovation the more new knowledge will be created and
consequently more knowledge spillover. While assessing spillovers, it is important to
distinguish between incoming spillovers, which affect the rate of innovation of the firm,
and appropriability, which affects the ability of the firm to appropriate the returns from
innovation (Cassiman and Veugelers 2001).

Today, there is a deficiency of studies that have analyzed the effect of size in
knowledge spillover (Acs and Audretsch 1991; Rosenbusch et al. 2011). Some super-
ficial studies have shown no relationship between firm size and knowledge spillover.
Results also show that differences between how large firms and SMEs enact KM might
be negligible in the case of high-tech SMEs (Alegrem et al. 2011).

Innovation and firm-performance

UK Department of Trade and Industry (2003) defines innovation as a process of
successful exploitation of new ideas which involves investments in new products,
processes or services and in new ways of doing business. Lionnet (2003) defines
innovation as a dynamic technical, economic and social process -involving the inter-
action of people coming from different horizons, with different perspectives and
different motivations—by which a novel idea is brought to the stage where it eventually
produces money. Ramadani and Gërguri (2011) define innovations as a process of
creating a new product or service, new technologic process, new organization, or
enhancement of existing product or service, existing technologic process and existing
organization. Based on the last definition, innovations can be classified as follow:
product innovations—development or enhancement of a specific product; services
innovations—offering new or enhancing of existing services; process innovations—
finding of new ways of organizing and combining inputs in the process of production
of specific products or services; and organisational innovations—creating new ways of
organizing business resources.

Based on Leeuwen (2008), the most common measures used in the literature for
analysing the process of innovation are as follows: i) a measure of the inputs into the
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process of innovation, for example, R&D expenditure, ii) an intermediate output, such
as the number of inventions which have been patented, and iii) a direct measure of
innovative output, new product or new process. These proxy measures for the innova-
tion process have their limitations. Not all R&D expenditures end in innovation output
since this measure reflects only the resources committed to producing innovative
output, but not the innovative process. The number of patents does not indicate whether
this output has a positive economic value or whether it has successfully been intro-
duced in the market. Whereas the new product and/or process is acknowledged as a
proxy that directly quantifies the effect of innovation and its success in the market.

R&D activities are expected to be a major factor leading to a new product and
process and, therefore, R&D intensity has been used by the majority of studies
(Crepon et al. 1998; Damijan et al. 2008; Falk 2008; Hashi and Stojcic 2012).
Becheikh et al. (2006) conclude that 80 % of the studies find that R&D investment
has a positive and significant effect on innovation activities. Acs and Audretsch
(1991) find that firms increase the number of innovations with increased R&D
expenditures, but at a decreasing rate.

Export intensity of the firm may stimulate innovation for some reasons: (i) exporting
firms can benefit more from the knowledge abroad (learning-by-exporting) for their
innovation activities than non-exporting firms; (ii) they are exposed to more intense
foreign competition which requires continuous upgrading of their products and pro-
cesses; and (iii) they will gain more profit by introducing the innovative product to
foreign markets. The empirical evidence reports a positive relationship between export
intensity and the incentive to innovate (Alvarez and Robertson 2004; Damijan et al.
2008; Lööf and Heshmati 2006).

There is evidence in the empirical literature that skilled labour force facilitates and
induces innovation activities of firms (Kanter 1983). Studies investigating the relation-
ship between human capital factors and innovation conclude that the ability of firms to
innovate depends on the employees’ level of education (Gupta and Singhal 1993;
Kanter 1983). Acs and Audretsch (1991) noted a positive and statistically significant
impact of skilled labour force on innovation output. Similar results were found by
Fernandes et al. (2011) and Roura (2009).

Foreign direct investments (FDIs) are also an important factor that can foster
innovations (Kurtishi-Kastrati et al. 2016). According to Cheung and Lin (2004, p.
28–29), the impact of FDIs on innovations of the domestic firms can be summarised as
follow: i) local firms can learn about the designs of the new products and technology,
through reverse engineering for example, and then improve upon them to come up with
new innovations; ii) FDIs can cause spillovers to local firms through labour market
turnover whereby skilled workers who once worked for the FDI firms move to local
firms; iii), FDI can generate a Bdemonstration effect^, respectively the mere presence of
foreign products in domestic markets can stimulate local firms’ creative thinking and
thus help generate blueprints for new products and processes.

Different studies found the positive effects of innovation on firm-performance
(Bowen et al. 2010; Damanpour et al. 2009; Fernades et al. 2013; Ratten 2014; Sok
and O’Cass 2011; Subramanian and Nilakanta 1996). Price et al. (2013, p. 1) noted
Bthat firms that engage in developing innovative products and services are positioned to
compete more successfully through the development of new products and processes,
before competitors in first-mover advantage, increasing market share, return on
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investment (ROI), and overall firm success^. Rosenbusch et al. (2011), applying meta-
analyses techniques to aggregate prior empirical research on the innovation–perfor-
mance relationship (42 empirical studies on 21,270 firms), have found that innovation
has a positive effect on the firm-performance. Their research was focused on small and
medium sized enterprises (SMEs) and were identified several factors that impact the
innovation-performance relationship:

& Fostering an innovation orientation has more positive effects on firm-performance
than creating innovation process outcomes, such as patents, innovative products or
services. They highlighted that entrepreneurs focusing only on creating innovative
products and services miss essential value’s dimensions that innovation can offer to
firms (such as higher brand equity, obtaining better collaboration partners, and
attracting highly skilled employees).

& Comparing the performance effects of devoting more resources to innovation
process inputs, for example R&D spending, with innovation process outcomes, it
is found that innovation process outcomes lead to a greater increase of firm-
performance. This finding emphasizes the significance for entrepreneurs to manage
the innovation process thoroughly.

& Innovation has a greater impact in younger firms than in more established firms.
This result indicates that new firms possess unique capabilities to create and
appropriate value through innovations and advocates that the liability of newness
of younger firms can be an asset for new firms.

& Innovation has stronger positive impact in the firm-performance in cultures char-
acterized by collectivism (for example, in some Asian countries), in comparison
with cultures characterized by individualism (for example, United States).

Regarding the innovation-performance relationship of firms, Tiwari and Buse (2007)
developed a model, known as BCF model (better, cheaper and faster) which means that
innovations make firms to produce better products and services (B-better), with lower
costs (C-cheaper) and faster (F-faster). Those companies that succeed to produce
products with better quality, with lower costs and place them on the market faster than
the others increase the possibility to build better competitive position in the market, to
increase its profitability and to strengthen its stability. So, all this enables firms to
enhance their overall performance. Eurostat’s (2008) research on innovations has
concluded that the most important benefits rising from innovations are: better quality,
more choice and higher turnover. The findings reveal that 38 % of the innovative firms
considered Bimproved quality in goods and services^ a highly important effect, follow-
ed by Bincreased range of goods and services^ and ‘Bentered new markets or increase
market share^ scored 34 % and 29 % respectively. In addition, up to 25 % of the
innovative firms classified as highly important benefits concern the internal organisa-
tion of the firm, whereas Bimproved flexibility of production/service provision^ may
lead to better development of the firm’s performance. The same benefit can be seen
from the Bincreased capacity of production/service provision^. Bearing in mind that if
more is produced, more can be sold, firms can replace old by new and through highly
productive machinery. The following benefits: met regulation requirements, reduced
labour costs per unit output, reduced environmental impacts or improved health and
safety, reduced materials and energy per unit output, were chosen as highly important
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by under 20 % of the innovative firms. The main reason why these benefits are not as
important because they are forced by regulatory requirements or they are considered
more or less positive collateral benefits of innovation.

Innovation Union Scoreboard (IUS) and Knowledge-Intensity of the Economy
(KIE) in the Balkan countries

The comparative analysis of research and innovation performance in Europe are
delivered through the Innovation Union Scoreboards which helps countries and regions
to recognize the areas they need to address. The Innovation Union Scoreboard within
the measurement framework apprehends in total 25 different indicators which are
differentiated between three main types of indicators and 8 innovation dimensions.
The Enablers through the three innovation dimensions: Human resources; Open,
excellent and attractive research systems as well as Finance and support, are the main
drivers of innovation performance external to the firm. Firm activities seize innovation
efforts at the level of the firm through the innovation dimensions Firm investments,
Linkages and entrepreneurship and Intellectual assets; and finally Outputs through two
innovation dimensions: Innovators and Economic effects captures the effects of firms’
innovation activities (Hollanders et al. 2015).

According to the main findings of the Innovation Union Scorecard 2015 on their
average innovation performance across 25 indicators (Table 1), the countries can be
divided into four groups: a) Innovation leaders—these countries show innovation
performance well above that of the EU average; b) Innovation followers—these
countries show innovation performance above or close to that of the EU average; c)
Moderate innovators—these countries show innovation performance below that of the
EU average; and d) Modest innovators—these countries show innovation performance
well below that of the EU average.

In Table 1 are presented only the data that are related to the Balkans countries. From
the data in this table, it can be seen that Slovenia is performing very well, where in four
dimensions, Slovenia is performing above the EU average (human resources; firm
investments; linkages and entrepreneurship; and intellectual assets). Comparing to the
previous reports, Slovenia is showing an improved performance in most dimension.
Strong declined performance is shown only in non-R&D innovation expenditures
(−12 %). Slovenia is the only country from the Balkans that belongs in innovation
followers. Croatia, Greece and Serbia are moderate innovators, which mean that they
show innovation performance below that of the EU average. Croatia shows good
performance in non R&D innovation expenditures (139), new doctorate graduates
(128) and international scientific co-publication (125). Greece is performing well in
international scientific co-publication (171), while Serbia in non-R&D innovation
expenditures (412). Bulgaria, Romania, Macedonia and Turkey belong to modest
innovators with innovation performance well below that of the EU average. None
Balkan countries belongs to innovation leaders group—countries with innovation
performance well above that of the EU average. Albania, Bosnia and Herzegovina,
Kosovo and Montenegro are not covered in this Innovation Union Scoreboard 2015
and for this reason they are not discussed in this section.

According to Research and innovation performance in the EU report (2014), the
knowledge-intensity of the economy indicator Bfocuses on the economy’s sectoral
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composition and specialization and shows the evolution of the weight of knowledge-
intensive sectors and products^ (p. 21). It is a composite indicator that includes R&D,
skills, sectoral specialization, international specialization and internationalization sub-
indicators. This indicator in the Balkan countries (those included in this report) is as
follow: Bulgaria 33.5; Greece 31.6; Romania 27.5; Slovenia 50.3; and Turkey 19.5.
The EU value of knowledge-intensity of the economy indicator is 51.2. Slovenia, again,
is in the best position in comparison with other Balkan countries, while Turkey in the
worst position. Other countries aren’t included in this report.

Methodology

Sample and data

World Bank/EBRD’s Business Environment Enterprise Performance Surveys (BEEPS)
firm-level data conducted in 2013–2014 are employed for the empirical analysis of this
paper. Out of the overall BEEPS dataset we make use of the data on eleven Balkan
countries. Since there are European Union member countries, we are able to provide
comparative analysis on undertaking innovation activities between countries that
recently joint EU (list of four EU countries (alphabetic order): Bulgaria, Croatia,
Romania and Slovenia) and those in South-eastern Europe (list of seven South- East
European countries—SEE (alphabetic order): Albania, Bosnia and Herzegovina,
Kosovo, Macedonia FYR, Montenegro, Serbia and Turkey).1 The major advantage to
be emphasized for this dataset is that it provides large number of observations compa-
rable for Balkan countries for 2013–2014 having the final sample consisted of 4,596, as
presented in Table 2.

The BEEPS questionnaire consists of questions which allow us to specify the
variables of our interest by following the theory. Furthermore, the 2013–2014 round
consists of special module on innovation. Table 3 gives the description of the variables
employed in the model.

We now provide the descriptive statistics of the data for 2013–2014. Two separate
tables, Tables 4 and 5 are generated to show the descriptive statistics for different types
of the variables: (i) continuous and (ii) dichotomous, respectively.

Dependent variable The dependent variable in the first model is dummy variable of
firms undertaking innovation activities. The available variable in the dataset is based on
two questions: ‘In the last 3 years, has this establishment introduced new products or
services?’ and ‘In the last 3 years, has this establishment introduced new production/
supply methods?. Innov_act is equal to one if the answer to either question is ‘yes’ and
zero otherwise. According to the survey data, 33.3 % of firm respondents have
undertaken innovation activities. The dependent variable in the second model is
productivity. It is measured as sales to number of employee’s ratio. For the empirical
analysis we take the logarithmic values. According to the survey data, the average of
lnProd is 12.19, with a minimum of −3.4 and a maximum of 23.95.

1 For Greece there were no data on BEEPS dataset.
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Regression analysis

In order to explain the extent of innovation activity in EU and non-EU transition
countries, we empirically investigate the relationship between firm’s innovation and
labour productivity. A major problems that arises in the literature investigating the
relationship between innovation activities and firm performance is endogeneity (Peters
2008). Considering the endogeneity problem, innovation activities and firm perfor-
mance are determined simultaneously, i.e. innovation activities are endogenous. This
implies that endogeneity should be taken into account when investigating the relation-
ship between innovation activities and firm performance. Endogeneity appears in
equations where there is correlation between an independent variable and the distur-
bance term.2 When there is endogeneity among the variables, Baltagi et al. (2003a)
show that there is substantial bias in OLS and the random effect estimators and both
yield misleading inference.

One solution to the problem is the use of instrumental variables (IV), which is
consistent and has a large-sample normal distribution (Baum 2006). Satisfactory
instruments with meaningful economic rationale are not always easy to find, especially
not valid ones that satisfy the two key properties—that it must be uncorrelated with the
error term but correlated with the independent variable. The simple IV estimator
assumes the presence of independent and identically distributed (i.i.d.) errors.

We apply instrumental variables (IV) estimator, as one of the solutions of the
problem (Green 2012). The empirical estimations of the innovation-performance rela-
tionship are generated in two steps. The first model presents the probability of firms to
innovate (probit model) which reveals the importance of individual factors on firms’
innovation activity with special emphasis on knowledge spillovers. The second esti-
mations present a semi-logarithmic specification of the productivity model, which
incorporates the predicted values of the first regression in conjunction with other firm
characteristics.

2 The violation of the zero-conditional-mean-assumption (E[u| x] = 0) can also arise for two other causes than
endogeneity: omission of relevant variables and measurement error in regressors.

Table 2 List of countries
Country Frequency Percent

Albania 360 7.83

Turkey 1,342 29.20

Romania 540 11.75

Serbia 360 7.83

Bosnia and Herzegovina 360 7.83

Macedonia, FYR 360 7.83

Kosovo 202 4.40

Slovenia 270 5.87

Bulgaria 293 6.38

Croatia 360 7.83

Montenegro 149 3.24

Total 4,596 100.00
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The general model we will refer to can be written as follows:

INNOVit ¼ ф0 þ ф1Inv RnDit þ ф2Innov logisitcit þ ф3Know spillit

þ ф4Direct exportit þ ф5Innov mng mrktit

þ ф6internetCONNit þ ф7E mailCOMit þ ф8EU members

þ ф9ageit þ ф10agesqit þ εit ð1Þ

lnProdit ¼ θ0 þ θ1prINNOVit þ θ2Know spillit þ θ3DOMownerit

þ θ4FRGNownerit þ θ5Skilled workersit þ θ6Competitorsit

þ θ7Tech FRGN comit þ θ8EU members þ μit ð2Þ

The impact of individual factors, such as invested in R&D, knowledge spillovers,
direct exports, changes on logistic, changes on management and marketing organiza-
tion, on the probability to innovate of a firm ‘i’ in period ‘t’ are examined. The
dependent variable of the first model (Innov_activity) present product and/or process
innovation.

In order to ensure that the results are robust, we employ a dummy variable
for whether the firms have invested in R&D or not (the specification reported
in Table 6) and estimate the specification on 2,482 number of observations. The
regression coefficients and corresponding p-values of the probit model regres-
sion of the probability to innovate together with the empirical results of
productivity model are presented in Table 7.

Following the methodological approach applied in the literature, in the next
step, the predicted values of the above innovation regressions are inserted as
innovation activities variable into the labour productivity model. Table 6 dis-
plays the regression coefficients and corresponding p-values of the productivity
model. The inserted model, apart from the determinants of productivity, allows

Table 4 Descriptive statistics of continuous variables

Variables Obs. Mean Std. dev. Min Max

Age (years since establishment 4541 18.01 12.52 1 154

Competitors 2410 12.4 18.12 0 100

Size (number of employees) 2801 103.3 334.6 2 9500

Direct exports (% of establishment’s sales exported directly) 4539 11.35 25.59 0 100

Domestic ownership 4587 92.46 24.42 0 100

Foreign ownership 4573 5.95 22.03

Skilled workers (% employees with a university degree) 4430 16.66 22.07 0 100

Productivity (natural logarithm—sales per employee) 3741 12.19 2.20 −3.40 23.95
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for investment in R&D, direct export, and other source of knowledge input
such as knowledge spillovers and skilled workers on labour productivity.

Before going to the interpretation of the coefficient, the diagnostics of the
regressions are provided. The obtained results indicate that we have insufficient
evidence to reject null hypothesis that the model has correct functional form at
5 % level of significance. The diagnostic tests suggest that there is insufficient
evidence to accept the null hypothesis that the residuals have normal distribu-
tion. Furthermore, there is insufficient evidence to reject null hypothesis of
homoscedasticity in the model. Considering the instrumental variable regression,
the validity test of the instruments employed, F-test, shows that they are jointly
significantly different from zero. The statistics of 77.63 indicates the strength of
the instruments.

Findings

Investments in R&D variable, in the regression analysis, appears to have positive and
significant relationship with innovation activities. The coefficient of the innovation on
logistics (new logistical or business support processes introduced over last 3 years) is
significant and positively related to the decision to innovative. The regression results
show positive significant impact of direct export on innovation activities.

After generating the probit model for innovation activities we calculated the mar-
ginal effects coefficients. We found significant coefficients for investments in R&D,
innovation in logistic, knowledge spillover, innovation in management and marketing,
direct export, internet connection, EU members, age and age square, which can be
interpreted as follows:

& The coefficient of the investment in R&D is positive and statistically significant.
This indicates that those firms that invest in R&D are 38 % more likely to undertake
innovation activities compared to those that do not invest.

& The relationship between innovation activities and age is found to be statisti-
cally significant and non-linear, in particular innovation activities initially fall

Table 5 Descriptive statistics of dichotomous variables

Variable Obs. Yes No

Innovation activities 4596 33.3 % 66.7 %

Knowledge spillover 2577 21.6 % 78.4 %

Invest in R&D 4559 14.4 % 85.6 %

Technology licensed from a foreign-owned company 4537 20.8 % 79.1 %

New logistical or business support processes introduced over last 3 years 4535 12.9 % 87.0 %

New management practices/ marketing methods introduced over last 3 years 4596 33.8 % 44.1 %

Internet connection 4578 80.4 % 19.6 %

EU members 4596 31.8 % 68.2 %

E-mail communication 4587 87.8 % 12.2 %
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with age and reaches a minimum at the age of 6 (the turning point is calculated
using the approach of Wooldridge (2002)).3 Amongst those aged 6 or more the
effect of age is positive.

& Firms that have gone through some innovation logistics are 1.16 % more likely to
undertake innovation activities that those that do not and this finding is statistically
significant. Furthermore, firms with innovations in marketing and management are
0.27 % more likely to undertake innovation activities that those that do not and this
finding is statistically significant.

& Innovation activities are significantly and positively associated with knowledge
spillovers. In other words, firm that spend on acquisition of new knowledge .25 %
higher probability to undertake innovation activities.

& Firms that export directly are .004 % more likely to undertake innovation activities.
& The variable indicating the EU membership is significant indicating that Balkan

countries that are EUmembers are 0.42 more likely to undertake innovation activities.

The interpreted coefficients are statistically significant at 1 % level of significance,
offering evidence that the Ho hypothesis, (θit=0) can be rejected for these cases.
According to chi2 statistics the explanatory variables are jointly significant (since
Prob>chi2=0.000) at 1 % level of significance, therefore the null hypothesis that all
regressors are jointly insignificant may be rejected.

Productivity model regression is estimated using instrumental variable techniques
(instruments used for innovation activities are (i) innovation in management and
marketing, (ii) time given to employees for innovation, (iii) changes on innovation

3 In the estimated equation with B>0 and B2<0, the turning point is always achieved at the coefficient on x
over twice the absolute value of the coefficient on X2. X* = |B1/(2B2)|.

Table 6 Determinants of the probability to innovate (pooled data)

Independent variables DEPENDENT VARIABLE: Innovation Activities (Innov_act)
(=1 if new product and /or new process introduced; 0 otherwise)

Coefficients p-values dF/dx p-values

Inv_RnD 0.382*** (0.0719) 0.144 *** (0.026)

Innov_logisitc 1.162*** (0.0873) 0.384 *** (0.021)

Know_spill 0.250*** (0.0710) 0.095*** (0.026)

Innov_mng_mrkt 0.278*** (0.0576) 0.108*** (0.022)

Direct_export 0.00402*** (0.000973) 0.0015*** (0.000)

internetCONN 0.211** (0.0891) 0.083** (0.035)

E_mailCOM 0.0551 (0.114) 0.021 (0.044)

EU_members 0.418*** (0.0580) 0.160*** (0.021)

age −0.0110** (0.00451) −0.004** (0.001)

agesq 8.77e-05* (4.97e-05) 0.00003* (0.000)

Constant −0.511*** (0.138)

Observations 2,476

Standard errors in parentheses; ***p < 0.01, **p < 0.05, *p < 0.1
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logistic and (iv) invested in R&D). The results show positive and statistically signifi-
cant impact of instrumented variable, undertaken innovation activities, on firm perfor-
mance. This impact confirms our hypothesis that more innovative firms tend to perform
better. The EU membership dummy variable is positive and significant, showing that
EU member state firms perform better than the ones that operate in non-EU countries.
Summarizing these findings it is evident that the firms in Balkan Countries have
improved their performance during the transition period. Since improved performance

Table 7 The productivity models: (i) the predicted values of innovation activities incorporated and (ii) IV
regression results

Independent variables Dependent variable: labour productivity (lnProd)

Two-step maximum likelihood
estimation

IV regression

Coeff. p-values 1st stage Coeff. IV Coeff.

prINNOV 0.873** (0.366)

Innov_act (instrumented) 0.570**

Inv_RnD .3817*** (0.000) .1153***

Know_spill 0.273* (0.150) .0507** 0.280**

EU_members 0.853*** (0.137)

DOMowner 0.0093** (0.004) .0008 0.0058

FRGNowner 0.0204*** (0.005) .0008 0.0135***

Skilled_workers 0.0098*** (0.002) .0016*** 0.0098***

Competitors 0.0059* (0.003)

Tech_FRGN_com −0.491*** (0.150)

Innov_mng_mrkt .0805***

Empl_H_Innov .0303

Innov_logisitc .3367***

Size −.0000825** −2.71e-05
age −.0022 0.000218

agesq .00002 2.86e-07

Direct_export .0015*** 0.0023

Instruments:

Innov_mng_mrkt √ √
Empl_H_Innov √ √
Innov_logisitc √ √
Inv_RnD √ √
Observations 1,173 2,061 2,061

R-squared 0.067 0.040 0.041

F-statistics 13.18 22.28 22.28

Sargan statistics 22.28 22.28

Cragg-Donald Wald F statistic 77.63 77.63

Standard errors in parentheses, and ***p < 0.01, **p < 0.05, *p < 0.1
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of firms in the transition period are due to factors such as innovation activities, R&D
investment, knowledge spillovers, EU membership, etc. one can highlight the need for
policies to assist these firms to improve their products and services and those that are
not EU members to foster their accession.

Concluding and discussion

This paper is focused on knowledge spillovers and innovation activities and their
impact on the firm-performance of the Balkans countries, namely Albania, Bulgaria,
Bosnia and Herzegovina, Croatia, Kosovo, Macedonia FYR, Montenegro, Romania,
Serbia, Slovenia, and Turkey. This study extends and critically reviews the empirical
literature with respect to the incentives of firms to undertake innovation activities and
knowledge spillovers and to investigate how these changes affect firm-performance.
Our findings (using BEEPS 2013–2014 in the Balkans countries) show that invest-
ments in R&D, knowledge spillovers, age, direct export, and skilled workers are
significant and positively related to firm innovation activities. We further examine the
impact of (the predicted values of) innovation activity model on performance and thus
conclude positive and significant relationship. Additional to the impact that arises from
the innovation model, we conclude that knowledge spillovers and skilled workers have
positive and statistically significant impact on performance. Summarizing these find-
ings it is evident that the firms in Balkan countries have improved their performance.

Thus, this paper makes important contributions to the literature in terms of finding
empirical evidence of the relationship of innovation activities, knowledge spillovers and
firm- performance in the Balkan countries. Firstly, it argued that innovation activities are
endogenously related to firm-performance, and secondly, firm- performance is influ-
enced by knowledge spillovers and innovation activities and other firm characteristics.

Out of these results we come to the recommendation that investments in R&D
should be supported by the government through mechanisms, such as innovation
vouchers, matched funding of R&D expenditure, tax credit for R&D spending, etc.
Other ways of fostering R&D may be through getting businesses to work more closely
with universities and research institutions and helping researchers, innovators and
businesses bring together specific knowledge, skills, technical resources. Since R&D
intensity is higher in EU member economies, they should be a leading example for
other non-EU Balkan countries. Whenever there is a lack of knowledge to bring
changes in the firm, our model suggest that spending on acquisition of new knowledge
will have positive effect on innovation activities and additionally on firm-performance.
Another recommendation is that policies for improving the education system should be
created to support new generations of skilled workers, ensuring a sufficient supply of
individuals with science and engineering skills by making education more relevant,
change the system from the traditional rote learning method to methods encouraging
independent thinking, etc. The positive and significant findings of the foreign owner-
ship variable on firm-performance, emphasize the importance of foreign direct invest-
ments. Based on these findings we suggest that Balkan countries should work on some
improvements on the institutional framework, specifically the ownership rights, and
investments in infrastructure, which will encourage foreign investments that will further
stimulate the innovativeness of firms and thus improve performance.
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Implications and future research suggestions

It is imperative for researchers, entrepreneurs and managers to harness the potential of
knowledge spillovers and innovations for firm-performance. This article has demon-
strated the role of knowledge spillovers and innovation activities for researchers,
entrepreneurs and managers in their business context and environment. This is helpful
to utilize the changes occurring over a time period to see the increased emphasis on
knowledge and innovation in the Balkans countries, considering that the knowledge-
based economy is becoming more vital day-by-day (Gërguri et al 2015). As more
entrepreneurs and mangers focus on the relationship between knowledge spillovers and
innovation activities and firm-performance, it is decisive that they inspire an atmo-
sphere that is favorable to knowledge and innovation.

This paper underlined the Balkans countries, which will be helpful to manage
institutional constraints with international market regulations (Dana and Ramadani
2015; Gërguri et al 2015). This article offers practical relevance to the pursuit of
knowledge spillovers and innovation by considering how they enhance firm-
performance and competitiveness. This article clarifies which knowledge, innovation
and performance variables are more valuable for the Balkans countries. A focus on
these settings enables firms to understand how knowledge spillovers and innovation
shape and facilitate the Balkan countries.

One of the recommendations for future research is to place more emphasis on the
investigation of innovation activates undertaken by firms during the transition period,
especially in the context of restructuring. One suggestion for future research is to apply
the CDM model, which investigates the stages of the innovation process. The CDM
requires CIS-type data. With the EU accession, the non EU Balkan countries might
become part of CIS and thus enable the investigation of innovation activities with CDM
model using CIS data. Another suggestion related to this topic is further research on
finding better ways of measuring innovation, R&D activity and intangible capital, such
as knowledge spillover. The Balkan countries will be more likely to encourage
innovation activities and knowledge spillovers if they are able to measure them more
effectively and document their role in the firm-performance. Generally, the suggestion
for further research requires gathering primary data. The publicly available data are
very scarce in the Balkans. The governments should aim at creating policies that would
encourage the institutions with access to data to provide more transparency and easier
access for researchers and other interested parties. This will promote further research,
especially at firm-level.
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