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Abstract

In this thesis a model of technological, marketing and complementary competencies in
relation to firms’ innovative performance is developed and validated drawing from
competence based theory of competitive advantage with regard to new product
development and innovation activity. Research is based on a cross-industry survey and
tested on a sample of 65 product lines belonging to 50 established Slovenian
manufacturing firms, both large and middle-sized. Segmentation of firms is carried out
using the variables of innovative performance by means of the clustering method and
identifies three firm segments — technology-leaders, technology-followers with strong
competencies and technology-followers with weak competencies. The model is tested by
applying the partial least squares structural modelling tool SmartPLS. A positive link
between the constructs is confirmed; however, competencies differ according to the
innovative strategy pursued by the firms, namely incremental innovation, radical
innovation and trend-setting. I further confirm that innovative performance has a positive
effect on a firm’s business performance and show that environmental effects —
technological and marketing turbulence — have a limited influence on the relationship. The
implications of the findings are valuable to firms aligning their competencies with their

strategy, as well as to policy makers in technology-following countries.

Key words: Technological, marketing and complementary competencies; innovative
performance; incremental innovation; radical innovation; technological and marketing
turbulence; clustering; structural equation modelling — PLS; technology leaders;

technology followers; innovation policy.
Povzetek

V disertaciji je predstavljen razvoj modela tehnoloskih, trzenjskih in komplementarnih
kompetenc v povezavi z inovacijsko uspeSnostjo. Model temelji na teoriji kompetenc, ki
opredeljuje kompetence kot osrednji dejavnik pri ustvarjanju konkuren¢ne prednosti, z
vidika razvoja novih proizvodov in inovacijske aktivnosti. Studija je osnovana na anketi, v
kateri je sodelovalo 50 uveljavljenih srednjih in velikih proizvodnih slovenskih podjetij s
65 razlicnimi proizvodnimi linijjami. Ustrezno z modelom je bil razvit vprasalnik. S
pomoc¢jo metode razvrscanja v skupine na osnovi inovacijske uspe$nosti podjetij so

opredeljeni trije razlicni segmenti — tehnoloski vodje, tehnoloski sledilci s konkuren¢nimi
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kompetencami in tehnoloski sledilci s Sibkimi kompetencami. Strukturni model je testiran
z metodo delnih najmanjS$ih kvadratov in orodjem SmartPLS. Med kompetencami in
inovacijsko uspeSnostjo obstaja pozitivha povezava, vendar so velikosti teh povezav
odvisne od inovacijske strategije — strategija inkrementalnih inovacij, radikalnih inovacij,
postavljanje trendov. Nadalje je potrjena pozitivni vpliv inovacijske uspesSnosti na
poslovno uspeSnost podjetja. Okoljski vpliv — tehnoloski in trZzni — imajo le omejen vpliv
na to povezavo. Ugotovitve so pomembne tako z vidika podjetij, ki zelijo svoje
kompetence uskladiti s strategijo, kakor tudi z vidika inovacijske politike v drzavah

tehnolo$kih sledilkah.

Klju¢ne besede: Tehnoloske, trzenjske in komplementarne kompetence; teorija kompetenc;
inovacijska uspesnost; inkrementalne inovacije; radikalne inovacije; tehnoloski in trzni
vplivi; metoda razvr§€anje v skupine; strukturno modeliranje — PLS; tehnoloski vodje;

tehnoloski sledilci; inovacijska politika.
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1 Introduction

In a dynamic environment companies constantly strive for ways to differentiate themselves
from their competitors and in so doing aim to benefit from the thus-created competitive
advantage. Innovation activity is recognized for creating such opportunities especially as
companies are unanimously reaching for universally high standards of products and
services, entering alliances, participating in industry consolidation and building broadly

matching global brands, as well as distribution capabilities.

The link between innovation and growth on a national level has been extensively
researched in the literature from both theoretical and empirical perspectives. The theory of
endogenous growth explores technological progress by focusing on human capital,
innovation motives in the form of patents that enable monopolistic gains, and the
significance of the spillover effect (Barro & Sala-i-Martin, 1997; Lucas, 1988; Romer,
1986). Authors Tong and Xu (2006) demonstrate with an extended model of endogenous
growth adjusted for transition economies that in order for these countries to catch up with
the developed economies it is important to undertake and undergo both technological and
institutional changes. The central role of R&D investments confirms a large number of
macroeconomic studies that are based on the models of endogenous growth (Griffith et al.,
2004; Bassanini & Scarpetta, 2001; Guellec & van Pottelsberghe de la Potterie, 2001). It is
on these theoretical grounds that the Lisbon strategy for promoting economic development

in the European Union is also based (Kok, 2004).

Newer studies on economic growth analyze total factor productivity (TFP). As two of the
biggest constituents of TFP are considered to be technology growth and efficiency, this can
explain 60% of the difference in national income (Klenow & Rodriguez-Clare, 1997)
Similar results were obtained by Easterly and Levine (2001) who showed that TFP
accounts for around half of the growth of the real GDP per capita and 90% of variations

among countries.

Grossman and Helpman (1994) further explain two approaches to growth, the first being
growth by imitating - which is typical for the developing countries- and the second being
growth by innovating, characteristic of the developed economies. Barro and Sala-i-Martin
(1997) state that capital accumulation and technology transfer can be a successful approach

to accelerated growth in less developed economies since the process of imitating requires
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less substantial investments. On the other hand, developed countries can maintain their
advantage only by means of perpetual innovating processes. A large body of research
carried out on the level of firms confirms the positive effect of innovation on productivity
(Wakelin, 2001; Mairesse & Sassenou, 1991 Griliches & Mairesse, 1983) and the market
value of firms (Nagaoka, 2006; Bosworth & Rogers, 2002; Blundell et al., 1999; Hall,
1999; Bosworth & Mahdian, 1999).

Technological innovation may appear to be the only means by which firms compete,
however, national action plans for driving innovation list a variety of policies. The EU’s
report entitled ‘Creating an Innovative Europe’ proposes a strategy focusing on the
creation of innovation-friendly markets, strengthening R&D resources, and increasing
structural mobility as well as fostering a culture which celebrates innovation. In order to
create an innovation-friendly market in which to launch new products and services, certain
actions are recommended, regarding harmonized regulation, an ambitious use of standards,
the driving of demand through public procurement and a competitive intellectual property

rights regime (Aho et al., 20006).

In general, innovative companies should be more successful than their non-innovative
counterparts (Griffith et al., 2004; Tether, 2002). According to this line of thinking, the
main reason for lower long-term growth in Europe, compared with the USA, is considered
to be the lower R&D expenditure of governments and companies (Gassmann & von
Zedtwitz, 1999; Sapir, 2003; von Zedtwitz, 2004). The gap between the US and Europe in

this field has even increased in recent decades (Sapir, 2003).

The analysis of data from polls on innovation and R&D activities in 2992 Slovenian firms
from manufacturing and service sectors in the year 2002 finds that innovative companies
constitute only 21% of the total number. There is a positive bias for large companies,
companies that are partially owned by foreigners, and for export-oriented companies
(Stanovnik & Kos, 2005). Innovation and R&D expenditures have been stagnating for
several years now and are lower than in developed European countries. The majority of
Slovenian manufacturers (66%) employ medium-low or low technology according to
OECD classification. The comparative gap with some European countries (Austria,
Finland) is particularly large in classes of companies that use medium-high and medium-
low technology. The share of external expenditure accounted for by R&D in innovation

expenditure is less than 10%. There is weak cooperation with other companies in the



formation of technological knowledge formation and in drawing knowledge from the

academic environment (Prasnikar, 2006).

The strategic management literature and theories of competitive advantage present a more
extensive perspective on means of competition and do not merely focus on technological
innovation. When companies compete in a dynamic environment, the product-centred
perspective on strategy might explain a firm's current competitive advantage. However,
this perspective does not facilitate a strategy making process that creates competitive
advantage in the future (Fowler et al., 2000). The source of a firm's competitive advantage
rather rests on its capabilities and competencies (Song et al., 2005; Lynskey, 1999;
Prahalad & Hamel, 1990). Since the 1980s, three approaches to competitive strategy that
firms should pursue have emerged, namely: the resource-based view (Barney, 1991;
Wernerfelt, 1984), the competence-based perspective (Prahalad & Hamel, 1990) and the
dynamic capabilities approach (Teece et al., 1997).

Capabilities are defined as continuous patterns of activities that utilize a firm's resources to
generate products for the market, and are largely industry specific. They are intangible
assets that nonetheless determine the application of other tangible and intangible resources.
(Sanchez, 2004; Hafeez et al., 2002). Competencies, on the other hand, refer to the ability
to utilize resources that spread across multiple functions, products and markets in a
sustainable and synchronized manner. Their main constituents are capabilities and a
portfolio of capabilities respectively. Competencies, namely a network of capabilities and
other firm resources, differ from company to company, yet represent a broader, more
general perspective on strategy and are not industry related. If a company strives to
accomplish strategic goals, it needs to develop the competencies dynamically so as to be
able to adjust to changes, both in the external environment and within the firm.
Sustainability is established through the retention of organizational focus. Accordingly,
competencies have strategic potential for seizing opportunities and neutralizing threats

posed by competitors (Sanchez, 2004).

Within the context of the current economic downturn especially, innovation, competencies
and competitive advantage may seem to be less relevant, or not very high on the agenda of
firms' management. However, these concepts comprise a firm’s core. Jeffrey Immelt, CEO
of GE, which is the world's largest industrial firm, summarized his thoughts on innovation

in the current unfavourable economic climate in the following way: “Companies and



countries that really play offence vis-a-vis technology and innovation are going to come
out ahead” (The Economist, 2008). Therefore, innovation and competence building should
constantly remain high among the priorities, yet an understanding of these concepts is

needed in order to be able to reap maximum benefits.
1.1 Subject and objective

A number of empirical studies (Hagedoorn & Cloodt, 2007; Song et al., 2005; Wang et al.,
2004) have tried to differentiate the various sources of superior firm performance in terms
of different elements of core competencies, and thus provide an insight into the underlying
determinants of innovation and, consequently, innovative performance. Moreover, a few
empirical studies can be found that examine the major constituents of core competencies
and their differentiated influences on overall firm performance (Wang et al., 2004). Such
research is needed to achieve an in-depth understanding of how and why core
competencies contribute to firm performance in contingent contexts; what is more, in order
to adapt quickly and effectively to the increasingly changing nature of both internal and
external business environments, without focusing solely on the technological aspect of

innovation activities.

This is the main focal point of my research from the viewpoint of Slovene manufacturing
firms. I also investigate how companies’ competitive positions are reflections of their
competencies and innovative performance, with the working assumption that Slovenia

takes the role of a technology follower.

The purpose of my work is to validate an operational model of innovative performance
based on three groups of competencies contributing to new product development —
technological, marketing and complementary — and also to examine the relationships with

respect to business performance.
1.2 Methodology

The operational model is constructed drawing from a synthesis of the literature in the field
of theories of competitive advantage and innovation. Due to the novelty and specifics of
the developed model, it cannot be tested using existing datasets. Therefore, one of my
goals herein was to devise a survey that can be used for multi-industry studies of firm

competencies. The nature of competencies makes it possible to compare companies from



different industries (multi-industry analysis) since they are neither industry specific nor

bound to particular products and companies (Sanchez, 2004).

To test the hypotheses and operational model I employ a set of different statistical tools,
beginning with a descriptive analysis and describing the sample with aggregate data for
different firm characteristics. I continue by identifying different firm segments using the
clustering method and looking for differences among segments with respect to their
competencies and innovative performance. In clustering I follow a two step methodology;
this technique proposes improving the segmentation initially obtained via hierarchical
clustering methods by additionally applying non-hierarchical methods in order to optimize

the classification of the observation set.

The second part of my empirical analysis is dedicated to structural models, where I
establish the relationships between competencies, innovative performance and business
performance. I use the Partial Least Squares technique for structural equation modelling
(SEM) (Chin & Newsted, 1999; Chin, 1998), more specifically the SmartPLS tool. SEM is
a collection of statistical techniques that allows us to examine the set of relationships
obtaining between one or more independent and dependent variables. The PLS approach to
structural modelling poses minimal demands on measurement scales, sample size and
residual distributions. The method has the capacity for both theory testing and theory

development.
1.3 Structure

The thesis is essentially divided into two main parts, the first presenting theoretical

backgrounds and the second pertaining to the empirical analysis.

I begin by presenting the main mechanisms and findings of the theory of endogenous
growth from the perspective of the role innovation plays in driving economic growth.
Continuing with the strategic importance of innovation, I address innovation in terms of
firm competitiveness and discuss the main relevant concepts. Next, I present the
differences in how innovation is regarded in high technology industries compared to low-
and medium-technology industries. After I lay out the specifics of service innovation, I
discuss innovative performance as a measure of innovation, while special emphasis is
given to incremental and radical innovation and also to the effects of environmental

turbulence with regard to innovation activities.



Innovations have a special role in economic policy, which I refer to in the chapter on the
Lisbon strategy. Here I present various findings on national innovation activity and
dedicate most attention to Slovenia. Establishing Slovenia as a technology follower
country, I further explore this concept to shed light on what differentiates these countries

from technology leaders.

After presenting the three theories of competitive advantage, I discuss in detail how firm
competencies mitigate the creation of competitive advantage. Moreover, I specifically deal
with competencies to which innovation and successful new product development can be
attributed. In order to best illustrate the field, I list relevant previous empirical studies.
Technological, marketing and complementary competencies are all addressed separately

and in more detail, both with their definitions and prevailing measures.

The empirical part starts with an elaboration of the operational model and research
question, consisting of further development into 13 hypotheses. The chapter on
methodology is complemented by a subchapter on survey design. Subsequently, the
variables and data set that were used are presented. This is followed by a descriptive

analysis of data and firm segmentation based on innovative performance.

The chapter on the structural model opens with an overview of the method in use. Firstly,
four models of innovative performance are tested. The baseline model of innovative
performance is modified in further chapters allowing for interaction between technological
and marketing competencies, and extended for business performance and tested for

sampling bias. Finally, I introduce to the model environmental effects to the model.

I close my thesis with a conclusion discussing the main findings and address main

contributions to theory and practice.
2 Innovation and theory of endogenous growth

In his comprehensive and rather unconventional analysis of economic development dating
to the first half of the 20th century, Schumpeter refers to innovations as new combinations
that are economically more viable than the old way of doing things (Schumpeter, 1983, p.
66). Discontinuous emergence of the new combinations is what in turn drives economic

development.



Technological progress can, among other factors affecting long-term growth rates of
countries, thus help explain why countries differ dramatically in standards of living. Barro
and Sala-i-Martin (1995, p. 4) argue that even small differences in long-term growth rates,
when accumulated over a longer period, have much greater consequences for standards of
living than the short-term business fluctuations which typically occupy the majority of the

attention of macroeconomists.

A new body of research on economic growth arose in the mid-1980's as it was observed
that determinants of long-run economic growth are of key importance, surpassing the
theories prevailing at that time regarding the mechanics of business cycles or the
countercyclical effects of monetary and fiscal policies. Recognition of this represented a
starting point for breaking the boundaries of the neoclassical growth model that is
characterized by long-term per capita rate being contingent on the rate of exogenous
technological progress (Barro & Salla-i-Martin, 1995, p. 12-13). Thus, establishing the
determinants of long-term growth within the model brought about endogenous growth

models.

Initial research in this field was performed by Romer (1986), Lucas (1988) and Rebelo
(1991). In these models it was possible for growth to continue indefinitely since the returns
to investment in capital goods, including human capital, do not necessarily diminish with

the development of the economies in question.

Researchers have thus included technological development- which is a result of deliberate
R&D activity, and makes gains of ex-post monopoly power possible- in the models. It is
the prospect of monopoly profits that motivates R&D investments. If inventive activity and
technological advances are continuous, then the long-term growth rate can be positive. The
creation of new goods and methods of production can be facilitated by governmental
actions, among them taxation, changes in the legal system and the protection of intellectual
property rights, infrastructure services, as well as regulations regarding international trade,

financial markets and the like. The role of government should therefore not be overlooked.

Newer research further incorporated the diffusion of technology. Unlike the above
mentioned technological discovery that is taking place in the leading-edge economies,

diffusion of technology makes it possible for follower economies to take part in these



advances by means of the cheaper strategy of imitation. Consequently, the diffusion

models predict convergence similar to the predictions of the neoclassical growth model.

The manner in which the two models differ technically is presented in what follows. The
Solow growth model as a neoclassical growth model demonstrates how saving, population
growth and technological progress affect the level of an economy’s output and its growth

over time. It is built on a basic production function:
Y =F(K,L) (1)

Equation 1 states that output Y depends on the capital stock K and the labour force L. It is
an assumption of the model that the production function witnesses constant returns to
scale, which enables the analysis of the quantities entering the model relative to the size of

the labour force:

Y (2)

T= F(%,lj or expressed as y = f(k)

In the Solow model consumption and investment are the two sources of demand for goods.
Output per worker y is thus divided between consumption per worker ¢ and investment per

worker i:
y=c+i (3)

The present model is simplified in such a way that it omits government purchases and net
exports, assuming a closed economy. A further assumption of the model is that each year
people save a fraction s of their income and consume a fraction (1-s). The consumption

function can be expressed as follows:
c=(1-s)-y 4)

where saving rate s assumes values between 0 and 1 and is given. By joining the above

equations we obtain:
y=(-s)-y-i (3)

i=s-y (6)



i=s-f(k) (7)

Investment thus equals saving. Expanding the model for depreciation, that is the constant
fraction o of the stock capital that wears out every year, can be performed by including the
equation expressing the impact of investment i1 and depreciation 6k on the annual change in

capital stock Ak (Mankiew, 2003, p. 180-185; Barro & Sala-i-Martin, 1997; Solow, 1956):
Ak=i-0-k (8)
Ak=s-f(k)-5-k )

The level of capital stock in the long-run equilibrium of the economy at which investment
and depreciation balance is the steady-state level of capital. Growth in the number of
workers decreases capital per worker by what is accounted for in the model by the

population growth rate n (Mankiew, 2003, p. 201):
Ak=s-f(k)—(0+n)-k (10)

Finally, technological progress enters the model in virtue of its effect on the efficiency of
labour, which in turn reflects a given society’s knowledge about production methods.
Labour-augmenting technological progress is denoted by rate g (Mankiew, 2003, p. 208-
209):

Ne=s-f(k)—(S+n+g)-k (11)

The Solow model posits that once the steady state is reached, the rate of growth of output
per worker depends only on the rate of technological progress. It is only technological

progress that can explain persistently rising living standards.

Endogenous models, on the other hand, show that incorporating technological progress as a
source of growth in the model means improving the production function. An improved
production function will result in increased output for the same input value. A production

function that includes the effect of technological change can be written as:

Y=A4-F(K,L) (12)



In the equation above, A represents the measure of the current level of technology or the
so-called total factor productivity (TFP). Any increase in output Y is not only a
consequence of an increase in other production factors — capital K and labour L — but also

due to increases in TFP.
Changes in technology are accounted for by the following equation of economic growth:

AY AK AL A4 (13)
—=0—+(l-a)—+—
Y K L A4

. . . AY
As previously mentioned, there are three sources of growth in output v namely:
contribution of capital a?, a representing capital's share; contribution of labour

(1—0{)%, and growth in TFP % Unlike growth in output, capital and labour, TFP

cannot, as such, be measured directly:

A AY AK AL
e e § Y e
A Y K L

(14)

Thus, it represents the change in output that can not be ascribed to changes in inputs. It is
computed as a residual and, following Robert Solow (1957), referred to as the Solow
residual. Changes in TFP are most often due to increases in knowledge concerning
production methods. This explains why any change in TFP or the Solow residual is used as
a measure of technological progress. However, TFP can account for any source that
changes the relation between the measured inputs and the measure output. Such sources
may include a higher quality of education that consequently increases workers’
productivity. This also means that the government can affect TFP and growth of output by
taking measures that affect factors related to productivity. In the case of education this
could be anything from its regulation to changes in state funding. An analysis of sources
of growth between 1950 and 1999 in the USA, reveals that increases in capital, labour and
TFP have contributed almost equally to economic growth of 3.6% per year, said

contributions being 1.2%, 1.3% and 1.1% respectively (Mankiew, 2003, p. 233).

A similar analysis of the economic growth in the “Tigers” of East Asia — Hong Kong,

Singapore, South Korea and Taiwan — during the period from 1966 to 1990 revealed that
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exceptional average annual growth of roughly 7% is somewhat different. The ability of
these economies to imitate foreign technologies and improve their own production
functions within a short period of time was recognized as a key source of their rapid
growth. Therefore, after accounting in the model of economic growth for increases in
labour, capital and human capital, only a small portion of the growth was left unexplained.
The average growth in TFP was small and similar to that of the USA and, as such, not

central to the growth of the “Tigers” in the second half of the 20th century (Young, 1995).

However, it is important to note that innovations do not automatically translate into
increased TFP and growth. One may only infer that the more widespread diffusion and
adoption of innovation is, the greater the impact on growth and efficiency will be, leading

to greater incentives for further innovative activity (Robertson et al., 2008).
3 Innovation and firm competitiveness

Drucker (2007, p. 27-32) defines innovation as a firm’s core process and suggests that the
best, and possibly the only, way a business can prosper in an environment of rapid change
is to innovate and, in so doing, convert change into opportunities. Although distinctive
features of a product or service can constitute competitive differentiation advantages for a
firm in the marketplace, they can also erode, either due to competitors’ actions or changes
in customers’ preferences. Therefore, firms need to continuously look for new ways to

achieve these differentiation advantages (Varadarajan, 2008).

Not all innovations result in success; however, those that do can be a crucial source of
competitive advantage. As proposed by Porter (1980) firms employ differentiation
strategies in order to achieve a competitive advantage by creating a product or service that
is perceived as unique. A firm’s ability to satisfy customers’ needs in this way also implies
that a firm can charge a price premium for its products above the industry norm. Product
differentiation can be achieved in several ways, including product innovation, technical
superiority, product quality and reliability, comprehensive customer service, and unique

competitive capabilities (Thompson et al., 2005).
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Innovation can refer to anything new or novel in either how the company operates or the

products it produces. Francis and Bessant (2005, p. 180) classify the four basic types of

innovation, of which the first two are prevalent:

e change in terms of changes in what a firm offers via its products/services:
product/service innovation,

e innovation in the ways a firm creates and delivers those offerings: process innovation,

e change in the context in which a product/service is applied: market position innovation
and

e change in the underlying industry or business models surrounding the product/service:

paradigm innovation.

Luchs (1990) draws the conclusion - based on research in the management field - that
those firms able to use innovation to differentiate their products and services from
competition in such a way that they are perceived as being of high relative quality, are, on
average, twice as profitable as their counterparts when measured in terms of return on
investment. However, some innovation initiatives can be dysfunctional and also lead to

catastrophic losses.

In a study of Japanese firms, Deshpandé and Farley (2004) demonstrated how corporate
culture, customer-orientation and innovativeness are linked to organizational performance
measured as relative profitability, size, market share and growth rate. Their findings are
based on research spanning a decade and including 12 countries. Innovativeness and
customer—oriented marketing appear to have the most positive link with firm performance
in all national settings, be it an industrial country or a transition economy. Baldwin and
Johnson (1996, p. 800-802) showed, via a sample of 820 Canadian firms, that more
innovative firms also have more favourable performance measures, including market share
gain and return on investment. This same study also revealed that more innovative firms
place a greater emphasis on strategies in key areas - such as management, human
resources, marketing, finance, government programs and services, and production

efficiencies — than do less innovative firms.

While there is a common consensus regarding the importance of innovation, there is much
more disparity with respect to defining which activities actually constitute the innovation

process. One of the open questions remains whether R&D is either a necessary or a
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sufficient condition for innovation. A clear notion is crucial for the understanding of
innovation and its impact on a firm’s success. Many studies use innovativeness as a
synonym for R&D activity. However, a firm can innovate even without engaging in R&D
(Nelson, 1993). Napolitano (1991) studied innovative activity in a much broader sense, not
limiting his research to R&D activity alone. In an analysis of 8220 innovative Italian firms,
R&D scored only 2.1 out of a possible 6 in terms of its importance as a source of
innovation. Other sources of innovation that were rated higher included: purchase of
equipment (4.0), design (3.1), employee proposals (2.3), customer requests (2.3) and staff
training (2.2). Differences were observed also between industries. Indeed, the importance
of these various factors varies considerably by industry. Firms in advanced, science-based
industries depend mostly on internal sources of innovation, among them R&D, design, and
employee proposals. Mass-production industries are more reliant on staff training and both
upstream and downstream activities. Furthermore, firms in the traditional industries (food,

textiles, paper, and metal) draw primarily from the purchase of equipment.

A study by Archibugi et al. (1991) similarly suggests that R&D is not very often the source
of scientific and technological knowledge (S&T knowledge) that in turn generates
innovative activity. For producers of traditional consumer and intermediate goods these
sources are design and tooling-up and the purchase of capital goods. Specialized suppliers
of intermediate goods report these sources to be equipment, design and tooling-up, R&D,
and the acquisition of S&T information sources (professional organizations, technical
centres, customers, trade fairs, and exhibitions) and patents and know-how. For mass-
production assemblers, design and tooling-up, R&D and acquisition of patents and know-
how are the key sources of S&T knowledge. In R&D-based firms, R&D and acquisition of
patents and know-how make the most significant contribution to the accumulation of S&T

knowledge.

In order to understand innovation, it is equally important to recognize that the scientific
and technological activities of a firm require a supporting structure. A firm must finance its
activities, deploy physical and human resources, market its products and services, and
successfully coordinate all of these activities. It is as important to be aware of the
supporting role of these policies as it is to investigate the breadth of the scientific and

technological activities in a firm (Baldwin & Johnson, 1996).
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As the complexity of technologies and new business practices is increasing simultaneously
with the ongoing globalization of markets, many firms are forced to rely on R&D as a
source of strategy for long-term growth and sustainability (Mikkola, 2001, p. 433). R&D
has two primary roles in achieving superior innovation. Firstly, through new product and
process development. Secondly, through effectiveness of R&D management that depends
on ability of the R&D department to cooperate smoothly with both marketing and
manufacturing departments (Prajogo et al., 2008, p. 620).

The results of a study based on a sample of 74 biotechnology companies in Canada showed
that R&D intensity, which was self-reported by the sample firms as the percentage of total
revenues going allotted to R&D activity, correlates with patent measures, whereas
innovation measures in terms of new product introductions is linked to business

performance (Hall & Bagchi-Sen, 2002, p. 238).

3.1 Innovation in high technology versus low- and medium-technology

industries

The widely adopted classification of manufacturing industries, which divides them into
high-, medium- and low-tech, as also used by the OECD, has recently received much
criticism. The classification is based on R&D intensity measured as R&D expenditure, the
threshold being at 5% of revenues. Researchers namely oppose equating high R&D
intensity with high innovativeness. R&D is, in reality, only one possible way of attaining
innovativeness. Additionally, the sectoral approach does not adequately take into account
differences at the firm level (Kirner et al. 2008; Hirsch-Kreinsen et al., 2006; von
Tunzelmann & Acha, 2005). In the OECD working paper Hatzichronoglou (1996, p. 4)
states that “Firms which are technology-intensive innovate more, win new markets, use
available resources more productively and generally offer higher remuneration to the
people that they employ. High technology industries are those expanding most strongly in
international trade and their dynamism helps to improve performance in other sectors

(spillover).”

This view has led to a tendency to understate and underestimate the importance of
technological innovation outside R&D intensive fields. On a sample of 1663 German
firms, using firm-level data, Kirner et al. (2008) showed that the high-, medium- and low-

tech sectors are each comprised of a considerable mix of high-, medium- and low-tech
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firms. Only about half of the firms from all three sectors matched that classification when
measured by R&D intensity at firm level. This finding clearly implies that due to high
intra-sectoral heterogeneity the effects of R&D intensity on innovation performance need
to be analyzed at the firm level. Thus, generalized statements about sectors with regard to
the link between R&D intensity and innovativeness are limited by intra-sectoral

heterogeneity.

Low- and medium-tech industries are often viewed as old-fashioned since, compared to
high-tech industries, their markets are often relatively mature, slow-growing, and subject to
both over-capacity and high levels of price competition. Nevertheless, this does not
automatically mean that their products and processes cannot be highly complex and capital
intensive (Robertson et al., 2008). Furthermore, when compared in terms of output, capital
invested or employment, low- and medium-tech industries are predominant in the
economies of both highly developed and developing countries. They account for more than
90% of output in the EU, USA and Japan (Robertson & Patel, 2007; Hirsch-Kreinsen et al.,
2006; Sandven et al., 2005; von Tunzelmann & Acha, 2005). As Sandven et al. (2005)
note, their contribution to aggregate growth is likely to outweigh that of high technology
sectors. Indeed, if low- and medium-tech industries were in fact non-innovative, with
attendant decreasing productivity levels, it would consequently result in decreasing levels

of national GDP.

What is also of crucial importance to point out is that none of the sectors can be looked at
in isolation as their interaction is what drives both growth and development. That is to say,
outputs of high-tech sectors are only of value when used together with outputs of other,
less technology-intensive, industries. Conversely, low- and medium-tech firms are often
major customers of high-tech innovators. Although firms from low- and medium-tech
sectors invest less in R&D measured as a percentage of revenues, and are also less
innovative, they are nevertheless actively engaged in developing new products and, in

particular, new production processes (Robertson & Patel, 2007; Kirner et al., 2008).

Firms in low-tech industries also appear to have the ability to continuously innovate
process designs, which results in their value-added processes being of higher quality
compared to medium- or high-tech companies. It appears to be the case that they compete

in terms of the quality of their production processes, which consequently enables them to
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differentiate themselves from their global competitors via the excellence of their product

quality and reasonable process costs (Kirner et al., 2008).
3.2 Specifics of service innovation

Service innovation appears to be in accordance with the previously above mentioned
Schumpetrian definition of innovation as service innovations do create new possibilities
for further added value, and also stretch beyond the mere technological product and
process innovation. Moreover, studies also confirm that services can be, and indeed are,
innovative (Coombs & Miles, 2000). Nonetheless, the vast majority of research on

innovation chooses to focus on the manufacturing sector.

In order to shed some light on what the specifics limiting the research of service innovation
may be, it is best to explore some of the established concepts in relation to service
innovation." One of them is the so called “ad hoc innovation”. According to Gallouj and
Weinstein (1997, p. 549) it describes an “interactive (social) construction to a particular
problem posed by a given client”, and is a concept with which mostly deal consultancy
services. Although ad hoc innovation does not admit of direct reproduction, it can be
reproduced indirectly through codification and formalization (Sundbo & Gallouj, 2000).
“External relationship innovation” is defined as the particular relationships a firm
establishes with its partners (customers, suppliers, public authorities or competitors)
(Djellal & Gallouj, 2001) and can be characterized as a subset of organizational
innovation. The issue that arises with organizational innovation is that due to it being
highly firm specific, it is difficult to formulate as an aggregate level admitting of
comparative analysis (Storey & Easingwood, 1998; Boyt & Harvey, 1997;
OECD/Eurostat, 1997, p. 43). Steps have also been taken to theoretically standardize
services (Tether et al., 2001), yet despite progress definitions are still not all-encompassing

and therefore not generally applicable.

! For a more detailed overview of issues arising in service innovation see Drejer (2004).
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However, the importance of the service sector in national economies should not be
overlooked.” It remains an open question as to the extent to which parallels can be drawn
between manufacturing and services when defining and studying innovation. Coombs and
Miles (2000) list three different approaches:

e an assimilation approach which treats services as being similar to manufacturing,

e a demarcation approach claiming that service innovation is distinctively different from

innovation in manufacturing, requiring new theories and instruments, and
e a synthesis approach suggesting that service innovation brings to light elements of

innovation hitherto ignored, which are relevant for both manufacturing and services.

Given the large body of research on innovation in manufacturing, the assimilation
approach provides the most background knowledge on which to build. Studies following
this approach make use of subordinate surveys which apply to services definitions as well
as questionnaires that were originally developed for manufacturing activities. It is argued
that the technology-focused perception of innovation is too narrow to enable a thorough
understanding of the dynamics in either services or manufacturing (Drejer, 2004, p. 554).
Nevertheless, several parallels have been established. Sirilli and Evangelista (1998)
observe more similarities than differences between services and manufacturing with
respect to a range of basic dimensions of innovation processes, namely; the propensity to
innovate, sources of information, objectives of innovation, and obstacles. Hughes and
Wood (1999) further conclude from a sample of 576 small- and medium-sized
manufacturing and service firms that differences within each of the two sectors are in fact

greater than those between them.

% In terms of employment in the non-financial business sector, services were the largest sector in the 27 EU
member states in 2005, accounting for 60%, ahead of industry at 29% and construction at 11%. In member
states Latvia, Malta, Estonia, Romania, Luxemburg, Slovenia and Cyprus the weight of value added as the
percentage of total value added of the non-financial business economy exceeded that of employment, which
indicates relatively high labour productivity in services. Between 2000 and 2004 employment in the services
sector in EU-25 grew by 12%, while the growth rates of the non-financial business economy as a whole and

that of the employment rate in industry were 6% and -5% respectively (Alajddsko, 2008, p. 1-4).
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3.3 Innovative performance

Innovative performance — unlike innovation performance, which is considered a separate
indicator and measure of the economic success of innovation - refers to new-product
development in a broader sense (Hagedoorn & Cloodt, 2007; Marsili & Salter, 2006;
Ahuja & Katila, 2001; Lanjouw & Schankerman, 1999; Freeman & Soete, 1997).3

Product innovation is recognized as a key condition of business success (Chapman &
Hyland, 2004). A successful new product development process contributes to the financial
success of the product, and consequently to the overall business success of a firm via two
paths (Brown & Eisenhardt, 1995). A productive process lowers costs and hence makes
lower and more competitive prices possible. A faster process further ensures strategic
flexibility and shorter lead times. Product effectiveness, on the other hand, is demonstrated
through various product characteristics, among them low cost, unique benefits and fit-with-
firm competencies. Products endowed with these characteristics are also more appealing to

consumers (Zirger & Maidique, 1990).

Indicators of innovative performance to be found in literature include; R&D inputs- usually
R&D expenditure, including past R&D expenditure-, patent counts, new-product
announcement and aggregated constructs of these indicators. Different sectors are
characterised by different levels of both innovation inputs and innovation outputs (Tidd et

al., 1996), which makes cross-industry comparisons problematic.*

R&D intensity alone does not necessarily reflect innovative intensity for several reasons.
Firms tend to broaden their base of R&D expenditure with the purpose of eventually taking
advantage of possible tax cuts when such innovation policies are in place. At the same
time, R&D represents only a fraction of innovation, a fact which holds especially for
companies with less formalized R&D functions. Consequently, total R&D expenditure is

difficult to define (Bougrain & Haudeville, 2002). Authors Cassiman, Veugelers (2006)

3 A separate measure is also innovativeness which is defined as the capacity to introduce some new process,
product or idea in a given organization (Hult et al., 2004).
* Attempts have been made to account for this variation by applying the variable of “technological

opportunity”, which is itself difficult to measure and model (Klevorick et al., 1995).
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and He, Wong (2004) measure innovative performance as a share of sales, which consists
of improved products and new generation products. A separate stream of research employs
design as a measure of innovation and design awards as indicators (Hertenstein et al.,

2005; Gemser & Leenders, 2001).

Patent counts and new product announcements are also biased measures as differences in
the propensity of firms to patent or publish will inevitably affect such measurements
(Frumau, 1992). One additional factor that negatively affects the propensity of firms to
obtain patents is the considerable cost of registering a patent and the complexity of the
procedure. Indeed, not only is it time-consuming but firms also need to disclose many
technical details. The speed of technological progress in some industries renders patents
obsolete, especially for smaller firms with fewer resources. A significant number of firms
also find the protection offered by patents to be insufficient, the exception being the

pharmaceutical industry (Mazzoleni & Nelson, 1998; Mansfield, 1984, p. 145).

A noteworthy finding emerged from the Booz & Company management consultancy
firm’s 2008 compilation of its fourth annual ranking of the world’s leading firms according
to their investment in R&D (Jaruzelski & Dehoff, 2008). Their report, titled ‘Global
Innovation 1000’, showed no evidence that there has been a link thus far between a firm’s

investment in R&D and improved financial performance.
3.3.1 Incremental and radical innovation

Product/service innovation can refer to any change in features or design as such, these
changes being either incremental or radical. Radical innovations are innovations that are
new to either the firm, market, or industry. It is “a product, process, or service with either
unprecedented performance features or familiar features that offer significant
improvements in performance or cost that transform existing markets or create new ones”
(Leifer et al., 2001). These innovations are typically characterized by the incorporation of a
substantially different and new technology, providing higher customer benefits compared
to products already available. Incremental innovations refer to adaptations, refinements,
enhancements or line extension by adding new features and thus offering additional
benefits. If incremental innovations incorporate changes in the underlying technology,
these tend to be small and place only limited strains on a firm’s existing competencies

(Garcia & Calantone, 2002). For companies to remain competitive in the short term,

19



incremental innovation can be a good source of competitiveness. However, long-term
growth is linked more closely to radical innovation (Morone, 1993, p. 220). In order to
spread resources strategically, companies should actively pursue both strategies-

incremental and radical innovation- simultaneously.

Relative to radical innovations, incremental innovations are more market-driven and based
on market analysis; therefore, they are more likely to be successfully commercialized and
less likely to suffer from insufficient demand, an advantage not shared by radical
innovation. The lower profit potential of incremental innovation is, on the other hand,
offset by the high probability of technical completion (Varadarajan, 2008; Ali et al., 1993).
Kanter (2006) observes that successful innovators can be viewed as an innovation pyramid
consisting of a few substantial risks at the top, a larger number of promising midrange
ideas in test stage and a broad base of ideas at an early stage of development. Even though
incremental innovations as competitive differentiation advantages of a firm are at risk of
being neutralized by competitors’ actions and may yield only marginal gains, their

cumulative effect can still be expected to be significant.

Varadarjan (2008, p. 2) lists the following roles of incremental innovation in the

competitive strategy of a firm:

e extending the time horizon of the revenue stream from radical innovations,

e entering new markets in product categories in which the firm currently has a presence
(new types of markets — e.g. entering the business-to-business (B2B) market from the
business-to-consumer (B2C) market; new market segments; new geographic markets),

e entering new product-markets in product categories in which the firm currently does
not currently have a presence (new product-markets that are presently fragmented
industries; new product markets that emerge or become attractive as a consequence of
changes in the legal and regulatory environment; related new product-markets with
entrenched competitors),

e achieving and defending product category leadership by product differentiations that
enable a firm to pursue a multi-brand strategy through differentiated product
positioning and target marketing (pre-empting shelf space by pre-empting potential
entry points of competitors; responding to price sensitivity and variety-seeking,

behaviour driven brand switching; protecting flagship brands with flanker brands),
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e cnabling the firm to command a higher price relative to the product being superceded
by the incremental innovation, or a price premium relative to competitors’ offerings, in
order to achieve higher margins, and

e adapting to the structural constraints of the industry ecosystem.

When incremental innovations are used for line extension, such a product proliferation
strategy can increase the overall demand for a firm’s products, affect supply by increasing
costs and deter competitors from entering, thus allowing the incumbent firm to increase
prices (Bayus & Putsis, 1999). Those incremental innovations that appear in the form of
additional new features in a firm’s existing product (range) provide positive differentiation
by giving a product perceived advantages over the competition. In the eyes of consumers,
brands with a greater number of features rank higher in their choice set (Brown &

Carpenter, 2000).

Koen and Kohli (1998) developed a survey on a sample of large companies with the aim of
evaluating the source of ideas for new products which had been commercialized for at least
5 years. They analyzed 3 types of products; radical products, platform products and
incremental products. A radical product is one which provides the customer with
completely new benefits. A platform product provides a large number of improvements
and involves a significant change, while an incremental product involves only minor
changes in the offering. Ideas for new radical products come from the cooperation of the
engineer/scientist and the customer. This is neither technology push nor marketing pull.
Customer needs for radical products are tacit and the customers have difficulty expressing
their needs beyond the obvious. Similarly, the engineer/scientist does not understand how
the new technologies can fulfil the future needs of the market place. This data suggests that
the technologist and customer must liaise on a solution so both parties understand how new

technology can be used to fulfil unexpressed customer needs.

In contrast to a radical innovation product there is no direct customer involvement in
platform and incremental products. For platform products the engineer/scientist still plays
the most important role, though the division president and sales manager are also involved.
This data suggest that ideas for new platform products come from the technologist and the
customer knowledge residing within the company. The division president and the senior
sales manager typically have in-depth knowledge of their customers’ expressed needs and

wants and can accurately describe them to the technologist.

21



The engineering scientist no longer plays a key role in idea development in incremental
product development where the ideas come instead from various different sources.
Although the legitimacy of generalizations is limited by the sample size of the data set, the
findings suggest that new incremental product direction is clear to the innovator since both

the customer needs and the technologies are well understood.

With respect to types of cooperation in R&D activities, Todtling et al. (2009) confirm
through their work on a sample of Austrian firms that more advanced innovations require a
higher degree of internal R&D and patenting. These innovations are further supported by
cooperation with universities and research organizations. As is clear from their very name,
they rely more on scientific inputs than less advanced innovations. The introduction of
incremental innovations also requires some amount of R&D-activity, but, relatively, less,
as in such cases cooperation with service firms that supply practical knowledge is of much
greater importance. The authors also find that less binding forms of knowledge interaction,

such as information exchange, have no influence on innovative activity.
3.3.2 Technological and market turbulence

Greenly and Oktemgil (1997) suggest that as a moderating effect, the external business
environment may severely influence managerial choice. Increasing environmental
turbulence shortens the life span of many resources (Grant, 2001, p. 13), hence managers
are expected to formulate strategies in accordance with the relevant information about the
environment. It is argued that successful new product development depends strongly on the
characteristics of the competitive environment in which the industrial firm operates
(Langerak et al., 1997); more specifically, technological and market turbulence (Calantone

et al., 2003).

How managers perceive the environment will also be reflected in their actions and the
innovative strategy they choose to pursue. It is important that firms recognize
environmental changes and adapt accordingly (Leonard-Barton, 1992). Technological and
market turbulence are those two moderating effects that influence new product

development strategy planning (Calantone et al., 2003).

Technological turbulence refers to the perception of whether a firm is able to predict
accurately and understand thoroughly specific aspects of the technological environment.

Technological and complementary competencies are key to addressing changes and
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achieving superior performance in environments with high technological turbulence (Wang
et al., 2004). Wheelwright and Clark (1992) place special emphasis on the state of industry
maturity, claiming that in relatively young industries every developmental effort appears to
be aimed at broadening the firm’s market coverage, whereas the incremental changes are

targeted primarily at correcting deficiencies in the underlying platform products.

Market turbulence, on the other hand, reflects rapidly changing buyer preferences, wide-
ranging needs and wants, competition intensity and an ongoing emphasis on offering new
products (Hult et al., 2004). Firms operating in high market turbulence therefore tend
constantly to produce innovations in order to respond to both the changes in demand and
the presence of strong competition. They need to develop superior marketing competencies

together with strong complementary competencies.
3.4 Lisbon strategy and innovative activity in the European Union

In 2002, the EU Member States set in motion a new strategy based on economic reforms,
the purpose of which was to enhance the competitiveness of the region. The so-called
Lisbon Strategy attempts to achieve, through various measures, the following objectives
(Kok, 2004):

e a greater amount of R&D and innovation,

e amore dynamic business environment,

e increased investment in people, and

e the greening-up of the economy.

One of the initial overall objectives with respect to R&D and innovation was to raise the
overall research investment in the EU from 1.9% of GDP to 3% by 2010. Upon the
realization that the interim results of the strategy were rather modest, the Lisbon strategy
was simplified in 2005. The microeconomic guidelines adopted are largely - either directly
or indirectly- related to R&D and innovation as competition, investment and innovation are
expected to contribute to job creation and long-run growth. Consequently, national and
regional programmes for the period 2007-2013 are increasingly targeted at investments in

knowledge and enhancing the innovation capacity (Commission of the EC, 2005).

According to data for the year 2006, the EU is spending about 1.85% of GDP on R&D
(Commission of the EC, 2007). The share of R&D expenditure ranges across Member
States from below 0.5 % to nearly 4 % of GDP. Compared to data for 2000, the level of
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R&D spending has slightly decreased. The challenge that remains is to develop economic

framework conditions, instruments and incentives conducive to companies investing more

in R&D. Economic framework conditions encompass smoothly functioning financial and

product markets and also the efficient enforcement of intellectual property rights. In order

to support innovative activity, the proposed innovation strategy is set rather broadly along

these lines, addressing:

e intellectual property rights,

e standardisation,

e the use of public procurement to stimulate innovation,

e joint technology initiatives,

e boosting innovation in lead markets,

e encouraging cooperation between higher education, research and business,

e encouraging innovation in regions, innovation in services and non-technological
innovation, and

e improving businesses' access to risk capital.

For the purpose of measuring the innovation indicators and providing assessments of
national innovation performance for the Member States, two main instruments are in place;
namely the Community Innovation Survey (CIS), and the European Innovation
Scoreboards (EIS), the second being heavily reliant on data obtained by Eurostat and CIS
(OECD, 2006).

The most recent CIS survey for which the data is readily available is that of 2005, the
fourth such survey carried out in consecutive years. The observation period was from 2002
to 2004. The questionnaire used is based on the 1997 Oslo Manual and focuses on:

e product, process, ongoing and abandoned innovation,

e innovation activity and expenditure,

e intramural research and experimental development (R&D),

o effects of innovation,

e public funding of innovation,

e innovation co-operation,

e sources of information for innovation,

e hampered innovation activity,

e patents and other protection methods, and
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e organizational and marketing innovations in the enterprise.

Questions referring to activities and effects are evaluated by respondents according to their
importance.” Included in the target population are all firms with more than 10 employees
from the following sectors: industry, wholesale trade, transport, storage and
communication, financial intermediation, computer and related activities, architectural and

engineering activities and technical testing and analysis.

The results of the fourth CIS (Eurostat, 2007) show that in the EU-27 42% of firms
reported some form of innovation activity. The highest proportion of companies
manifesting innovation activity was observed in Germany (65% of total firms), Austria
(53%), Denmark, Ireland and Luxembourg (52% each), Belgium (51%) and Sweden
(50%). Conversely, the lowest rates were reported in Bulgaria (16%), Latvia (18%),
Romania (20%), Hungary and Malta (both 21%). The share of enterprises with innovation
activity for Slovenia was 27%. Slovenia fared a lot better with regard to innovation co-
operation. While 26% of all innovative firms took part in innovation cooperation, Slovenia
placed second at 47%, behind Lithuania (56%) and ahead of Finland (44%). The lowest
levels were reported in Italy (13%) and Germany (16%).

Unlike CIS, EIS calculates a Summary Innovation Index of innovation performance, based
on 26 indicators. Indices are composed for European countries as well as Japan and the
USA. EIS was first used in 2000 as a direct consequence of the adoption of the Lisbon
strategy.

Based on the innovation performance results of the EIS 2007, the countries have been

divided into the following groups (European Innovation Scoreboard, 2008, p. 7):

e innovation leaders: Denmark, Finland, Germany, Israel, Japan, Sweden, Switzerland,
the UK and the US,

e innovation followers: Austria, Belgium, Canada, France, Iceland, Ireland, Luxembourg

and the Netherlands,

LEINT3

> The scale used is a four-point scale (categories “high”, “medium”, “low”, “none/not used”).
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e moderate innovators: Australia, Cyprus, Czech Republic, Estonia, Italy, Norway,
Slovenia and Spain, and
e catching-up countries: Bulgaria, Croatia, Greece, Hungary, Latvia, Lithuania, Malta,

Poland, Portugal, Romania and Slovakia. °

Sweden is the most innovative country of those deemed innovation leaders, which can be
attributed largely to strong innovation inputs despite its lower efficiency relative to certain
other countries when transformation of these inputs into innovation outputs is in question.
The above groups, however, seem to have been relatively stable over the last five years.
There have been changes in the relative ranking of countries within groups but this does
not appear to extend to changes between groups. At this point, only Luxembourg is on the

verge of entering the group of innovation leaders.
3.4.1 Community Innovation Survey — Slovenia

As previously mentioned, the results of the fourth CIS for Slovenia show that only 27% of
Slovenian firms from selected industrial and service sectors engaged in innovation
activities during the period 2002-2004 (Celikel-Esser et al., 2007). Products new to firms
made up 14% of the total turnover, while this number falls to 7 % for products entirely new
to the market. Half of the enterprises attributed perceived “improved quality in goods and
services” to innovation and its direct results. 32% of the innovative firms “entered in a new
market or increased their market share” during the observed period. A comparable share
(38%) of firms “increased the range of good and services” (38%). Almost a third (31%) of
innovators reported that innovations led to an “increased capacity of innovation or service
production” as well as “improved flexibility of production or service provision”. As a
result of innovation, almost 28% of the enterprises in question were able to “reduce labour
cost per unit of output”, 19% reduced their environmental impact and 17% succeeded in
cutting materials and energy per unit of output. Indicators on intellectual property rights

and registered trademarks are not available (Figure 1).

% Turkey is performing below the level of other countries.

26



Figure 1: Ranking of Slovenia among EU-27 according to selected CIS innovation measures
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Source: Celikel-Esser et al., 2007.

Firm size appears to have a strong effect on innovation activity in Slovenia as large firms
innovate significantly more (70 % of all large firms) than medium-sized (41 %) and small
(19 %) firms. This finding is consistent with the data on firms having introduced new
products to the market. Large firms lead with 20%, followed by medium sized firms (12%)
and small firms (4%). The majority of large innovators (66%) engage in innovation
cooperation, while figures for medium sized firms and small firms are 52% and 38%
respectively. Smaller disparities due to size can be observed for the share of enterprises
that increased the capacity of production and service provision (35% for large enterprises
and roughly 31% for small and medium sized firms). Manufacturing witnesses more than

double the amount of innovation (35 % of firms) than the service sector (16 %).
3.4.2 Technology leaders and followers

Innovation and corresponding competencies demonstrate some specific characteristics
when a distinction is made between firms that are technology leaders and those that are
technology followers. Forbes and Wield (2000) state that basic research and applicative

research enable technologically advanced companies — technology leaders — to create new

27



knowledge and to promote new technologies. Followers, on the other hand, develop
indigenous technology learning capacity or, in other words, the abilities to use existing
technological solutions in a more efficient manner. It is therefore characteristic of
technologically advanced companies to introduce new products, which are new for the
market, by using new technologies and by transforming existing technological solutions
into new ideas. Being a technology leader demands substantial investments that contain
large elements of risk due to the high likelihood of failure. Holding a leading position in
innovation also requires the establishing and maintaining of close relations with key
sources of relevant, new knowledge as well as with the needs and responses of customers
(Porter, 1980, p.128). Followers tend to rely more on incremental than on radical
innovation, the former being based on basic and applicative research as well as on
industrial design that provides these firms with an opportunity to supply market niches and
achieve high value added. By imitating leaders, followers have the opportunity to learn
from the experience of technological leaders. However, they need to commit firmly to
activities such as competitor analysis and intelligence, reverse engineering,’ cost cutting
and learning in manufacturing. As presented in the chapter on the Lisbon strategy, the
Slovenian economy ranks as a moderate innovator according to the EIS study, which

could, in a broader context, be described as a group of technology followers.

With respect to National Innovation Systems (NIS)* authors Nelson and Rosenberg (1993)
state that there appears to be a strong belief that the technological capabilities of a nation’s

firms are a key source of their competitive process and of national dimension.” The latter

7 Reverse engineering refers to testing and dissembling of competitors’ products to gain an understanding of
how they function and what benefits they offer to the customers (Tidd et al., 1997, p. 121).

¥ Metcalfe (1995) describes NIS as “that set of distinct institutions which jointly and individually contribute
to the development and diffusion of new technologies and which provides the framework within which
governments form and implement policies to influence the innovation process. As such it is a system of
interconnected institutions to create, store and transfer the knowledge, skills and artefacts which define new
technologies”.

? For a comparative overview of existing methodologies on measuring technological capabilities at the
country level, see (Archibugi & Coco, 2005). The country rankings are based on aggregate measures which
cover areas such as generation of technology and innovation (most often measured by patents), infrastructure

and technology diffusion, human capital and competitiveness.
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implies they can be built by national action. Even though these beliefs encourage public
intervention so as to promote technical advancement, it also implies that differences among
nations call for customised approaches to industrial development. Case studies of NIS
(Nelson, 1993) point at their five main features:

e education and training,

e science and technology capabilities,

e governance/business balance,

industrial structure and

interactions among the different parts of the innovative systems.

In education and training the main differences arise from the number of students enrolled
in different levels of education and the scientific disciplines students choose to pursue.
Science and technology capabilities or, in other words, the level of resources devoted by
each country to formal R&D and other innovation-related activities (among them design,
engineering, tooling-up) is a basic characteristic of NSI. The vast majority of the world’s
R&D activities are carried out in industrially advanced countries. Even among the OECD
countries, significant differences in R&D intensity are witnessed. Formal R&D activities
can be found at the core of NSI only in a small number of countries, among them the USA,

Japan, Germany, Switzerland and Sweden.

Since firms act as the principal agents of technological innovation, innovative activities on
a national level are to a great extent under the influence of national industrial structure.
Large firms are more likely to commit to long term investment plans and basic research
programmes. The level of competition companies face in their domestic market is also a

decisive factor in determining their R&D investment choices.

Case studies recognize the level of coordination among different players as the most
important driver of technological change via NSI. In some countries this means interaction
between government and national champions or between government and industry in
general. One example of small firms developing a common competitive strategy can be
found in the activities of Italian industrial districts (Malerba, 1993). Oftentimes these
interactions result in an improved diffusion of innovation and the multiplication of its
effects. On the other hand, failure to do so can impede the economic effectiveness of the

resources invested in science and technology.
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While some of the key characteristics of NSI can be transferred among countries, others
cannot. The manner in which a country should approach the construction of its
technological competence is highly path-dependent. There is not just one single model of
an innovative system that can lead to industrial development. Even heavy investments in
industrial R&D and technology have, historically, not been proven to be a necessary factor.
Nevertheless, the potential of innovation systems should not be neglected. New and more
effective forms of technological expertise have given rise to world leaders. A new
innovation system provides a nation with an advantage over competitors and can become
the driving force of subsequent economic superiority. Technology follower nations can
choose from various methods regarding how to organize their innovative system; however,
there is much less freedom for those competing for the leading position. The organization
of industries in a national economy tends to be technology specific, while the impact of
innovation is to a large extent influenced by the overall national economic activity (Nelson,
1993, p. 518). Nevertheless, countries should refrain from supporting national champions

alone and rather create policies for improving wider infrastructures on a national level

(Reich, 1991, p. 135)

Archibugi and Pietrobelli (2003, p. 880) provide advice to developing countries on how to
maximise the benefits of the globalization of technology. The importing of foreign
technology has, as such, a negligible learning impact unless it is accompanied by local
policies to promote learning, human capital and technological capabilities. Public policies
should thus focus primarily on motivating foreign firms to move from: (a) exporting their
products to (b) producing locally, and transferring a technological component.
Additionally, it is often more advantageous for a developing country to set up inter-firm
strategic technological agreements than simply play host to the production facilities of

[3

foreign firms. Public policies should, therefore, also aim to ‘“upgrade’’ FDI to strategic
technological partnering. Collaborations among public and business organizations can also
be of considerable benefit to developing nations. Therefore, policies at both the national
and intergovernmental levels should consider these collaborations as a channel of choice

for transferring and acquiring technological competencies.
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4 Theories of competitive advantage

Industrial organization economics emphasize industry attractiveness as the primary basis
on which superior profitability is founded. The steps this requires of strategic management
range from seeking favourable industry environments, and locating attractive segments and
strategic groups within industries, to moderating competitive pressures by influencing
industry structure and competitors' behaviour. However, empirical research fails to support
the link between industry structure and profitability (Grant, 2001). What studies do imply
is that differences in profitability within industries are of greater significance than
differences between industries (Schmalensee, 1988). In other words, competitive
advantage takes precedence over external environments when accounting for inter-firm
profit differentials between firms. In this respect, three views have emerged which attempt
to explain the sources of a firm’s competitive advantage, namely: the resource-based

theory, dynamic capabilities theory and competence-based theory.

In the following chapters I present these three theories of competitive advantage. The
emphasis is on the competence based theory, which I link to new product development
activities with the aim of showing in what way firms can build competitive advantage via

R&D and innovative activities. A comparative summary is provided in Appendix A.
4.1 Resource-based theory

The resource-based theory of competitive advantage was developed due to increased
interest in the role of a firm's resources as the foundation of firm strategy. At the same
time, it reflects dissatisfaction with the static, equilibrium-based framework of industrial
organization economics. Its contribution is twofold and includes both the corporate
strategy level and the business strategy level. At the corporate strategy level the attention
was focused on the role of a firm resources in determining the industrial and geographical
boundaries of the firm’s activities (Grant, 2001; Teece, 1980). Simultaneously, at the
business strategy level there arose, among others, analysis of competitive imitation
(Rumelt, 1984; DeFillippi, 1990), the appropriability of returns of innovation (Teece,
1988), the role of imperfect information in creating profitability differences between
competing firms (Barney, 1986), and the means by which the process of resource

accumulation can sustain competitive advantage (Dierickx & Cool, 1989).
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Penrose (1959) studied how a firm’s internal management processes affected its behaviour

with respect to why and how firms grow. She viewed firms as a collection of productive

resources and suggested three roles of management that limited a firm’s growth:

e management failing to recognize opportunities in market demand that could be
provided for by the available resource,

e the extent of management’s ability to combine existing resources with new ones
required for entering new geographic or product markets and

e the willingness of management to take relevant risks arising from the desire to serve

new market demands.

Wernerfelt (1984) introduced the concept of resource position barriers, a theoretical tool
which refers to barriers inflicted by higher costs related to new resource adoption. The first
movers in creating and using a given resource, be it made up of tangible or intangible
assets, enjoy lower costs compared to those acquiring an existing resource. The underlying
explanation for this is the advantage created by having experience with the resource. Thus,
resources that are subject to the experience curve are regarded as attractive since they can
lead to considerable profit. Wernerfelt also highlighted mergers and acquisitions as a way

for firms to acquire bundles of attractive resources in highly imperfect resource markets.

Barney (1986, 1991) connects the concept of firm resources with that of sources of
sustained competitive advantage. He used a very broad definition of firm resources,
namely as all assets, capabilities, organizational processes, firm attributes, information,
knowledge, etc. under a firm’s control that facilitate strategies aimed at improving the
firm’s efficiency and effectiveness, resulting in the earning of economic profits. He
classified resources further, subdividing them into three categories: physical capital
resources, human capital resources and organizational capital resources. A sustained
competitive advantage is achieved when a firm employs resources within a value creating
strategy that cannot be adopted by current or potential competitors. Therefore, only
heterogeneous and imperfectly mobile resources can take on this role. Barney went on to
propose four additional requirements for these resources:

e they must be valuable either in virtue of being used for exploiting opportunities or as a

way to neutralize threats,
o the resource must be rare and not possessed by a large number of existing or potential

competitors,
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e they must be imperfectly imitable, and

e there must not be substitutes of equal qualities.

Few resources are productive on their own. What it takes for resources to be a part of a
productive activity is the cooperation and coordination of resource teams. The capacity of a
team of resources to perform some task or activity is termed a capability. Resources are
considered to be the source of a firm’s capabilities, which are, in turn, the main source of
competitive advantage. The resource based approach to strategy is concerned not only with
the deployment of current resources, but also with the ongoing development of the firm’s

resource base.

How sustainable the competitive advantage will be depends on the durability,
transparency, transferability, and replicabiltiy of resources and capabilities. Capabilities as
such are possibly more durable than individual resources. The reason for this is that
capabilities can be maintained intact despite individual resources being replaced along the
way. The complexity of capabilities is particularly relevant to the sustainability of
competitive advantage. Simply put, the larger the number of diverse resources that together
constitute a capability, the higher its degree of complexity. Imperfect transferability makes
it difficult for other firms to acquire the desired resources or capabilities and imitate
success. Highly complex organizational routines affect the transferability of capabilities in

the same way (Grant, 2001).

The premise from which this view stems is that when formulating a strategy, firms begin
by carrying out a revision of their mission statement regarding their identity and purpose.
This helps them answer questions pertaining to what the firm’s business is and which
markets they serve, who the customers are and what customer needs they aim to satisfy. In
a volatile environment with constantly changing customer preferences, an externally
focused orientation is not a stable basis for long-term strategy. In this respect, a firm’s own

resources and capabilities provide a more solid ground for defining the firm’s identity.

This view is often criticized on the grounds that different combinations of capabilities
might generate the same value and therefore do not represent competitive advantage

(Priem & Butler, 2001).
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4.2 Dynamic capabilities theory

The dynamic capabilities theory is, at its core, an extension of the resource based view and
the role of resources. It developed from a growing awareness of the importance of a firm's
relative abilities to: use current resources, create new resources, and devise new ways of

using current new resources (Sanchez, 2002, p. 150).

Nelson and Winter (1982) looked at how firms innovated and induced changes in
economic activity. They presented organizational routines as those repetitive activities that
a firm develops in its use of specific resources. In order to explain the role and position of
routines in an organization, an analogy can be made with skills and what these are and
mean to an individual. New skills are developed by improving existing skills and the same
holds for routines. Teece et al. (1997) introduced the notion of dynamic capabilities as a
firm’s ability to “integrate, build and reconfigure” internal and external routines. They
drew attention to path dependencies, which constrain a firm’s ability to make short-term
adjustments to existing routines, to develop new ones, and to imitate those of competitors.
Path dependencies are created by organizational and managerial processes as well as a

firm’s current resource position.

Amit and Schoemaker (1993, p. 36) combined the concepts of resources and dynamic
capabilities. With the term “strategic assets” they refer to “the set of difficult to trade and
imitate, scarce, appropriable, and specialized resources and capabilities that bestow a
firm’s competitive advantage”. Certain strategic assets will be subject to market failures
and will this way become the “prime determinants of organizational rents” in an industry.
Organizational rents in fact refer to economic rents that can be captured by the
organization rather than the owner of the resources and capabilities it confers and uses. The
set of these so called strategic industry factors, however, keeps changing and cannot be
predicted. The resulting uncertainty leads to complexity and social conflict in managerial
processes in dealing with challenges of the future. Therefore, the authors introduced

cognitive and social dimensions of the managerial decision-making process.
4.3 Competence-based theory

A consequence of the incorporation the concepts of resources and dynamic capabilities, the
competence perspective on strategy emerged in the early 1990s. According to Sanchez

(2002, p. 152), it expands on the complex interplay of resources, capabilities,
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organizational processes, managerial cognitions and social interactions within and between
firms. Hamel and Heene (1994) put forward several arguments as to why a more
integrative theory of strategic management based on the concept of organization
competence would be of interest. They saw in it a potential to obtain new insights into how
creating and sustaining competitive advantage depends on a firm’s capabilities in
managing knowledge resources. An elaborated concept of competencies could provide
tools to help firms become more effective at combining resources and capabilities in
building and leveraging organizational competencies. Furthermore, such a concept could
aid in improving understanding of how firms think and act systematically with respect to
creating strategic and operational flexibility. This includes management processes shaping
the firm’s vision of the future and such better understanding would also help identify, as
well as create, new competencies. In the next chapter the competence-based view is
presented in more detail, with firm competencies and their role in creating competitive

advantage being elaborated on in the following section.
5 Firm competencies and competitive advantage

Despite the growing volume of research and attempts to develop a unified definition of the
underlying theoretical concepts of the competence based theory, their use and application
in research is still somewhat confusing. This can be seen especially in the use of the terms
capabilities and competencies, since many authors fail to make the distinction (Hamel,
1994; Andrews, 1971; Ansoff, 1965). Chiesa and Manzini (1997) observed three reasons
for various definitions appearing in the literature:

e similar concepts described with different terminology,

e similar terms describe different levels of activities within organizations, and

e many researchers take on a static view of competencies that does not take into account

their creation and leveraging.

I will first present the existing and prevailing definition of competence. Different uses of
capabilities and competencies will be further addressed in the section regarding

measurement.

Hamel defines competence as a “bundle of constituent skills and technologies, rather than a
single discrete skill or technology” (Hamel, 1994, p. 11). The implications of this

definition are twofold; firstly, a competence is basically the integration of a variety of
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individual skills and, consequently, what distinguishes the core competencies of firms is
the uniqueness of such integration. To regard a coherent cluster of assets, knowledge and
skill as a competence, it must add value to end products, it has to apply to a range of
different markets and be difficult to develop and imitate (Prahalad & Hamel, 1990, p. 84).
Competencies enable a firm to deliver a fundamental customer benefit that is reflected in

characteristics such as reliability or user-friendliness, among others.

The term “core competencies” is used to describe central, strategic capabilities. A core
competence does not correspond to an asset in the accounting sense. It is rather an
accumulation of learning encompassing both tacit and explicit knowledge. An attempt to
list every single competency of potential importance to success in a particular business
would yield a very long list. Since it is impossible for senior management to focus on all,
the inevitable and reasonable goal is to choose those that are key to competitive success; in

other words, core-competencies.

The first step toward producing a unified definition of competencies was made by Sanchez
et. al (1996, p. 7-11). The objective of the authors was “to develop a vocabulary that is
conceptually adequate, internally consistent and capable of serving as a language for
discussing competence-based competition”. Assets were defined as “anything tangible or
intangible the firm can use in its processes for creating, producing and offering its products
(goods or services) to a market”. Capabilities were described as: “Repeatable patterns of
action in the use of assets to create, produce and/or offer products to a market. They are an
important special category of assets that determine the uses of tangible assets and other
kinds of intangible assets. They arise from the coordinated activities of groups of people
who pool their individual skills in using assets.” With these definitions a hierarchy of
interrelated concepts is established with assets at the top of the pyramid, followed by

capabilities and skills, both individual and team.

Lastly, “competence is the ability to sustain the coordinated deployment of assets in ways
that help a firm achieve its goals.” In order for a firm’s activity in using resources and
capabilities to be recognized as a competence, it must fulfil the three conditions of
“organization (implicit in the notion of co-ordination), intention (implicit in the notion of
deployment) and the potential for goal attainment.” Here I would like to point out that with

these definitions of “competence” and “capability” it is not implied that these terms are to
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be used interchangeably as suggested by Hamel (1994, p. 12) in his definition of core

competence.

Competence maintenance advocates that merely maintaining a firm’s current competencies
requires the continuous adaptation of current resources and capabilities to changing
environmental conditions. Competence building refers to any process by which a firm
achieves qualitative changes in existing assets and capabilities, thus creating new strategic
options for future actions relevant to the firm’s pursuit of its goals. Competence
leveraging, on the other hand, stands for applying a firm’s existing competencies to current
or new market opportunities. Leveraging does not require qualitative changes in the firm’s

assets or capabilities but may call for quantitative changes (Sanchez et al. 1996, p. 11).

Capabilities, unlike competencies, are focused and manifest themselves within the
activities and processes of a function. Hitt et al. (2005) define a capability as the capacity
of a set of resources to integratively perform a task or an activity. A capability thus
represents a firm’s ability to deploy resources that have been deliberately integrated to
achieve a desired end state. Competencies are usually a platform of multiple lines of
businesses and/or products within a corporation. They are the most important building
blocks of cross-functional business processes. This is described as collectiveness of
competencies, and it should be noted that it is this characteristic that provides companies
with opportunities to produce new products or enter new markets. The three elements of
collectiveness are across-function, across-product and across-business. The across-function
element describes the extent to which a capability is an indispensable element of one or
more cross-functional processes, while across-product and across-business elements are
measures of the extent to which capabilities are shared by various products and business

units respectively (Hafeez et al., 2002, p. 31).

Figure 2 shows the architecture of core competencies as proposed by Hafeez et al. (2002,
p- 30-31). The resources are inputs to capabilities. Those capabilities that are more crucial
to a firm realizing its business objectives are key capabilities. Only those key capabilities
that are both relatively unique and common to various business functions, products and
business units are likely to form competencies of a company. This last mentioned research
also distinguishes competencies and capabilities. Usually, competencies are not based on a
single activity but are represented, or constituted, by a network of capabilities (Sanchez et

al., 1996). The authors provide two companies, 3M and Canon, as examples, attributing a

37



firm’s competence in R&D to the coordination of several capabilities such as research,
product development and experimentation. The product development capability of Canon,
a world leader in imagining products, is a result of its expertise in fine optics, precision
mechanics, and microelectronics. As a rule of thumb for the aggregation level of
competencies, Hamel suggests that there are between five and fifteen core competencies
for any individual business. A larger number of identified competencies could already
include individual skills, whereas a smaller number would describe so-called meta-
competencies. An example of a meta competence of a firm could be marketing, their core
competence being customer relationship management, containing within it the constituent
skill loyalty-building activities. The critical task is to assess capabilities relative to those of
competitors’. Core competencies are those competencies that help a company achieve a
sustainable competitive advantage. These are competencies that are, by nature,

strategically flexible and dynamic.

Figure 2: The architecture of core competencies

FIRM FIRM
RESOURCES CAPABILITIES
Physical capital R&D
Design /
SR Mhecid Moo cowerewces b SOUE ) CoveTe
Cultural capital Marketing =\
Management POv N A
Uniqueness and value
| low high >

Strateaic flexibility and linkage

Source: Hafeez et al., 2002.

Changing an organization’s core competencies is a more time-consuming process than the
change of products they themselves make possible. They are created through the
“collective learning” of a firm, which comes from the coordination of diverse production
skills, integration of different technologies and use of resources and capabilities (Rumelt,

1994 (p. xv-xvi)).
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There are four so-called cornerstones of competence theory embodied in these concepts;
more specifically, the dynamic, systemic, cognitive and holistic natures of firm
competencies (Sanchez, 2004, p. 519). Dynamic nature refers to the ability of a
competence to respond to the dynamic nature of both a firm's external environment and its
own internal processes. Inhering in it is sustainability, or the ability to defy changes in
market preferences and available technologies as well as to maintain internal
organizational dynamics.'” A firm’s systemic nature of firms refers to the need to
coordinate firm-specific assets- those under direct control of the firm- and firm-addressable
assets,' which lie beyond the boundaries of the firm. Materials and components suppliers,
distributors, consultants, financial institutions and customers are examples of firm
addressable assets. The third cornerstone — cognitive nature — asserts that competence must
include an ability to manage the cognitive processes of a firm in terms of directing
organizational assets to specific value-creating activities in an efficient and effective
manner. Lastly, holistic nature addresses the multiplicity of individual and institutional
interests that interact and are served within any given firm. Therefore, managers must be in

a position to define satisfactory organizational goals for all resource providers.

My research adheres to the prevailing definitions described above, with the exception of
the distinction drawn between capabilities and competencies, with respect to which I will
adopt the definition of Sanchez et al. (1996). To summarize, capabilities will refer to
organizational routines and processes, while core competencies are understood as the
combination of resources and capabilities that serve as a source of competitive advantage.
Capability being developed and combined with other resources therefore becomes a

competence. If a competence becomes a building block of the competitive advantage of a

1% Loss of internal organizational dynamic results in organizational entropy and can be witnessed as a gradual
loss of organizational focus. The loss of focus can be observed as “a narrowing and increasing rigidity in the
patterns of activity the organization can or does perform, a progressive lowering of organizational
expectation for performance or success, and alike.” (Sanchez, 2004, p. 521) Therefore, it is the manager's
task to keep providing inputs of energy and attention in order to maintain or even improve the organization's
value-creation processes.

! Those assets that a firm does not own or tightly control but that it can arrange to access and use from time

to time (Sanchez et al., 1996).
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firm, it is regarded as a core competence. This definition, as recently used by Prajogo et al.
(2008), not only provides a more rigorous understanding of the concepts but at the same

time offers more precise systematic tools for the purposes of analysis.
5.1 Competencies as a source of competitive advantage

The view of competitive advantage as a function of inherent industry attractiveness and the
market positioning of individual firms is most known for the contributions made by Porter
and his concept of “industry forces” (1980, 1985). It is a traditional view that helps identify
which firm-competencies management should concentrate on. Empirical studies show that
industry factors are not the key determinant of the profitability of an individual firm. The
direct industry effect has been estimated as being between 16% and 19% of the total
variations in profit between business units (Rumelt 1991, Schmalensee 1985). There are
two ways in which competencies, by acting as a catalyst in the process of asset
accumulation and thus improving it, contribute to the competitive advantage of a firm
(Figure 3) (Verdin & Williamson, 1991). One is the deployment of an appropriate set of
core competencies across business units within the firm. This, in effect, reduces costs and
increases the speed with which new, non-tradable and industry specific assets can be
accumulated. Through core competencies a firm may, in this fashion, quickly achieve a
desirable position within a new market. On the other hand, core competencies may also
allow a firm to maintain or extend its competitive advantage by making it possible for the
firm to augment its non-tradable, industry-specific assets more quickly than its
competitors. Strategic flexibility is especially essential in markets that are witnessing, or
are subject to, significant change for it enables the firm to adapt to changing circumstances.
It depends jointly on the firm’s resource flexibilities and the co-ordination flexibilities of
the firm’s managers in coming up with new configurations and uses for both current and

new resources (Sanchez, 1995).
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Figure 3: A “production function” for competitive advantage
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h stocks h

Source: Verdin & Williamson, 1991.

Five main groups of assets addressed within this view are:'?

e input assets — e.g. input assets, loyalty of suppliers, financial capacity,

e process assets — e.g. proprietary technology, functional experience, organizational
systems,

e channel assets — e.g. channel access, distributor loyalty, pipeline stock,

e customer assets — e.g. customer loyalty, brand recognition, installed base, and

e market knowledge assets — accumulated information as well as the systems and
processes to access new information on the goals and behaviour of competitors, the
reactions of customers, suppliers and competitors to different phases of the business

cycle.

It is this portfolio of assets on which Porter’s various cost and differentiation drivers

depend."

2 A more complete list of assets can be found in Verdin and Williamson, (1991).

5 Examples of cost drivers are economies of scale, learning and spillovers, linkages, interrelationships,
integration, timing, discretionary policies, location an institutional factors. Differentiation factors are
discretionary policies with emphasis placed on quality and service, linkages, timing, location,

interrelationships, learning and spillovers, integration, scale, and institutional factors.
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The role of a catalyst in the process of asset accumulation is valuable due to the four
following factors, all of which present an obstacle to cheap and rapid asset acquisition:
time compression diseconomies, asset mass efficiencies, asset interconnectedness and
causal ambiguity (Dierickx & Cool, 1989). Time compression diseconomies appear in
connection with the extra cost of accumulating required assets under time pressure. Asset
mass efficiencies describe costly accumulations of assets of which the existing stock is
small. An example would be the small customer base of a mobile phone operator when
there is a lack of network economies. We talk about asset interconnectedness when a lack
of complementary assets impedes accumulation of an asset. The last of the above four
factors, causal ambiguity, is evident when there is uncertainty regarding which specific
factors or processes are required to obtain or accumulate a required asset. The question is

not only which asset the firm should accumulate but also how to go about accumulating it.

Core competencies will be even more valuable when they are used as a catalyst for the
accumulation of assets that are otherwise slow and costly to build. The correlation can be
described thus; the more unique the customer benefits the asset in question can deliver to a
market, the more valuable a firm’s competence to build that asset (Verdin & Williamson,

1991).

Competence based competition is, at its core, a contest for the acquisition of skills and the
development of competencies- a contest which manifests itself externally as a competition

in product markets (Rumelt, 1994( p. xvi)).
5.1.1 Breakdown of firm specific capabilities

Researchers and managers trying to apply the concept of competencies to concrete
practice(s) on the firm level are faced with a multitude of methodologies from which to
choose as there is no single commonly-approved approach. However, all methodologies

are drawn from the architecture of core competencies as previously presented in Figure 2.

At a firm level, Hafeez et al. (2002) propose a stepwise methodology leading to the
identification of a firm’ score competencies. The three stages are:

e identification of key capabilities,

e determination of competence and

e determination of core competence.
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The identification of key capabilities starts by internally benchmarking key business
functions of interest. Looking at a firm as a whole, these can range from general
management, financial management, marketing, selling and market research, to product
R&D, engineering, production, distribution and others. Any analysis should include both
financial and non-financial measures. In quantitative terms, key capabilities are recognized
as those that help generate high profit margins and are clear market winners in terms of
securing market share. Key capabilities that are still developing, for instance through a
firm’s R&D, and do not yet contribute to financial results can be overlooked if only
financial measures are applied. However, in this way potentially valuable dynamic
competencies may be neglected. A balanced scorecard is a useful tool for the adequate
capture of both financial and non-financial measures. At the next stage, the collectiveness
of capabilities is assessed: that is, their integration in the company-wide business activities.
The selected key integrated capabilities are further evaluated with respect tp their
uniqueness, i.e. their rareness, inimitability and non-substitutability. Once competencies
are identified and obtained they are further analyzed for their strategic flexibility, the result
of all of which is the specification of core competencies. Strategic flexibility denotes how
rapidly a competence can be redeployed or reorganized for the future development of the

business.

In what follows I present two methodologies for analyzing firm-specific capabilities that
underlie the core competencies of the firms in question and assessing which capabilities

should be enhanced since they are vital to the pursuit of the strategy.

Chiesa et al. (1999) developed a four-step methodology for evaluating the relevance of
firm-specific technological capabilities'® for competitive advantage achieved through
R&D. The aim is to provide an answer to the question of how to go about selecting the set
of capabilities in which to invest the firm's resources. The authors focus on technological
capabilities alone. The methodology was applied to the company Philips, manufacturer of
consumer electronic products, and involved a four-step process that begins with the

mapping of the technological competencies. This stage includes the mapping of future

4 Authors use term technological competencies, however, with respect to the definition I use, they are

referring to capabilities.
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products and the embedded technological competencies in each scenario. Also estimated is
the value of future products in terms of potential turnover, value added or margin. The
final step is to assess the importance of the technological capabilities in determining the
product value. The stage that follows is evaluation of the relevance of the technological
capabilities. The relative contribution of each product to the total turnover is estimated.
Furthermore, each capability’s relative contribution to the value of the product is
evaluated, and weight is assigned according to their assessed relevance. The third stage
deals with the evaluation of the probability of success of the technological capabilities.
Therefore, commercial risk is evaluated as the dispersion of a technological capability
within different scenarios. Technological risk, on the other hand, is estimated as a function
of the resource adequacy, the level of progress of the technology and the difficulty of the
objectives. Finally, the success probability is evaluated. The last stage deals with the
selection of the core technological capabilities. Initially, the relevance and success
probability of each technological capability are jointly considered, Leading to the
construction of a relevance/success probability matrix and the definition of the available
budget, with R&D investment taken into account. Further considerations are the firm’s
attitude towards risk as well as such interdependencies as may obtain between
competencies. Core technological capabilities are then identified as the best-performing
capabilities with high relevance and high success probability within the constructed matrix.
The process concludes with the carrying out of an overall portfolio analysis of core
technological capabilities is conducted with the aim of checking whether it fits with the

firm’s strategy.

A comprehensive methodology for identifying technological and market capabilities and
their complementarities related to the R&D function at a firm level is also presented in
Prasnikar et al. (2008) and applied to the case of Gorenje, a Slovenian producer of
household appliances Gorenje. The methodology starts with the identification of all
significant technological and marketing capabilities, first at the individual strategic unit
level and then at the firm level. A group of experts from the firm take part in this process.
These capabilities are further evaluated, both internally and externally, in terms of the
following dimensions: capability relevance, probability of technological success (for
technological capabilities) or probability of attaining customer loyalty (for marketing
capabilities), and competitive position. Internal analysis examines a capability’s relative

importance while external analysis examines the capability’s competitive position relative
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to the both the leading competitor within the industry, and general industry trends. Lastly,
the methodology examines the interrelationships between the two sets of capabilities. The
result of this analysis is the identification of key core marketing and technological
capabilities that must be simultaneously developed and fostered within the company’s

overall marketing and technological strategy.
5.2 Competencies as drivers of innovation in the R&D function

Innovations along the firm’s value chain are firm specific as they are based on the firm's
unique way of combining resources and capabilities (Porter, 1985). Only those key
capabilities that are relatively unique and common to various business functions, products
and business units are likely to form and constitute the competencies of a company
(Sanchez, 2004). These are industry-specific and can be identified via the use of internal

and external knowledge of relevant experts (managers) (Hafeez et al, 2007).

Based on primary sources of innovation, Pavitt (1990) noted the following five distinct
categories of industry; science-based (e.g. pharmaceutical), supplier-dominated (e.g.
agriculture), specialized suppliers (e.g. machinery), scale-intensive (e.g. automotive) and
information intensive (e.g. finance). Hay and Morris (1991) further showed that within any
given sector there is significant variance in the innovative performance of firms. This
finding implies that firm-specific competencies are as important as technological and
commercial opportunity. Tidd et al. (1996) identified significant differences in the
technological and commercial opportunities of different sectors as well as in the innovative

efficiency of firms within the same sector."

In general, the three broad types of core competencies are: market-access competencies,
integrity-related competencies and functionality-related competencies. Market-access
competencies refer to the management of brand development, sales and marketing,
distribution and logistics, and technical support, which are all those skills that help to
ensure a firm’s close relationship with its customers. The second type encompasses

competencies such as quality, cycle time management, just-in-time inventory management

> Commercial opportunity was measured as R&D spending, commercial opportunity as new products

introduced and innovative efficiency as R&D spending per new product.
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and other competencies that enhance a company’s flexibility and reliability relative to their
competitors. Functionality-related competencies are skills which enable the company to
invest its services or products with unique functionality; that is, skills which contribute to

radical innovation/improvements (Hamel, 1994, p. 16).

Firms' new product portfolios strike a balance between new products based on incremental
innovation and fundamental innovation (Schewe, 1996; Ali et al, 1993). The
developments of new-generation products (based on radical innovations) and of products
shaping new industry trends make use of substantially different and novel technologies. In
the case of incremental modifications of products, “market pull” provides information on
customers’ preferences, while “technology push” prevails with completely new
technologies that serve to address customers’ latent needs (Tidd & Bodley, 2002). Since
consumers buy products based on the benefits said products confer, it is still necessary for
“technology push” to observe customer needs. Therefore, customer and market analysis are

also crucial for technologically more novel innovations (Bacon et al., 1994).

One stream of research has identified a combination of technological and marketing
competencies creates competitive advantage (Hafeez et al., 2002; Sanchez et al., 1996;
Hammel & Heene, 1994; Prahalad & Hamel, 1990). A firm with strong technological
competencies is capable of using scientific knowledge promptly to develop products and
processes that offer new benefits and create value for customers (McEvily et al., 2004). On
the other hand, a firm with strong marketing competencies is able to use its deep
understanding of customer needs to foster development of new products and organize
marketing activities that provide a unique value to consumers (Vorhies, 1998; Day, 1994).
In addition to each of the direct effects discussed above, technological and marketing
capabilities also operate in an integrated manner (Song et al., 2005; Wang et al., 2004;
Rothaermel, 2001; Fisher & Maltz, 1997). For a firm to be able to exploit its competencies
fully through innovation, investments must be made in complementary ‘“assets” or

knowledge of tools, methodologies and process that can facilitate this (Tidd, 2006, p. 12).

The knowledge represented by these competencies contributes to the speed and flexibility
of the development process and results in competitive products. As suggested by Swink
and Song (2007), both marketing and technological capabilities have a substantial impact
at each stage of new-product development, which is in turn associated with higher project

return on investment. Competencies not only influence product competitive advantage but
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also project lead times. The manner in which specific groups of competencies contribute to

different stages of new product development is summarised in Table 1 and addressed in

detail in separate chapters on the distinct competencies in question.

Table 1: Competencies employed at different stages of new product development

New product development stages

Business/market Technical . Product
. development Product testing A
analysis commercialization
stage
Technological Technical Engineering Influencing Production plans and
competencies feasibility of studies, - consumer tests  ramp-up
products establishing design and
product results
designs, interpretation
prototyping
% Marketing Evaluation of Facilitating Sample Marketing plans,
$  competencies market impacts of prodgct feature seleption, . pyod}lct promotion,
‘g product feature decisions testing, analysis  distribution
= options
o
© Complementary Aligning new Alignment of Translating Coordination of
competencies prpduct features technologigal testing results  production planning
with potential and marketing  in design and demand
customers’ needs,  knowledge modifications management
assessment of activities

needed investment
and risks

Sources: Adapted after Swink & Song (2007), Coates & McDermott (2002), Fowler et al. (2000).

Further support for the concept of competencies and their contribution to competitive

advantage can also be recognized in the ideas put forward by Amar Bhid¢ in his book ‘The

Venturesome Economy’ (2008, p. 272-286). Therein he posits that inventions and ideas

can easily travel across national borders while commercialization, diffusion and use of

inventions is of more value to companies and societies. He attributes the decisive

advantage of the USA over its rivals- including Japan, which began catching up in terms of

technology in the 1980’s- to sophisticated marketing, distribution, sales and customer-

service systems. In fact, this idea is also quite closely related to the nature of marketing and

complementary competencies, taking into account the importance of market insight

alongside technological superiority.

47



Studies also imply a significant link between product quality and product innovation. From
a theoretical point of view, any kind of improvement in product quality is, to a certain
degree, reflected in the development of new products and can be considered an innovation;
requiring, for example, a change of materials used or a change in the technological or
mechanical design of the product. Kano et al. (1984) claim this is especially true when the
elements of the product quality focus on the ‘delighting’ level beyond the basic and stated
levels of customer needs and expectations. As far as product innovation based on
exploiting new technologies is concerned, several aspects of product quality tend to be
improved. Prajogo et al. (2008, p. 629) emphasize that improved quality of the product

must be inherent (i.e. assumed) in innovation.
5.3 Previous empirical studies

There is a vast body of research on competencies and underlying capabilities. In this
chapter I present an overview of some of the most representative studies, which are also

summarized in Appendix B.

Hitt and Ireland (1985), showed by means of a sample of 185 Fortune 1000 industrial firms
that there is a link between corporate distinctive competencies and firm performance. On
the basis of a literature review they compiled a working set of 55 distinctive competencies.
Common to all 55 was the fact that they occur through the development of specific
activities associated with 7 business functions, namely: general administration,
production/operation, engineering and R&D, marketing, finance, personnel, and public and
governmental relations. They go on to posit that firms must develop synergies among their
business units and should not be viewed as a portfolio of unrelated business units. One way
of developing synergy is through the transfer of corporate-wide distinctive competencies
between the units. Distinctive competencies facilitate the implementation of a firm’s grand
strategy, be whether this focuses on stability (similar operating levels through incremental
performance improvements), internal growth through internal development, external
acquisitive growth (through acquisition, merger or joint venture) or retrenchment, which
refers to a reduction of the scope-level of product/market objectives. Respondents were
firms’ CEOs and senior executives, the former denoting the firm’s grand strategy while the
latter - knowledgeable about overall firm operations- provided the rest of the answers.
Each of the 55 activities was ranked on a seven-point scale according to their strategic

significance. The relative importance of each group of distinctive competence activities
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was obtained by aggregating individual results. Firm performance was measured by market
returns. Results show that firms pursuing a stability strategy focus on marketing by
improving distribution networks and by developing effective policies for product additions
and deletions in order to achieve sales levels that best make use of plant capacity. An
internal growth strategy is mostly dependent on financial control of operations and
negatively correlated to engineering and R&D. This negative relationship is connected to
poor R&D management. A strategy of acquisition is linked to production/operations
activities and retrenchment strategy to reductions in the objectives and/or scales of a given
operation. The authors also distinguished between 4 industries, namely consumer non-
durable goods, consumer durable goods, capital goods, and producer goods. Engineering
and R&D were negatively related to markets for consumer non-durable goods, which tend
to be highly competitive more often relying on competing based on price than quality. No
relationships were established for consumer durables. Capital goods, on the other hand, are
often custom manufactures produced at fixed contract prices. Thus, establishing and
maintaining firm efficiency by controlling production costs and meeting customer
requirements is crucial. Producer goods are sold on a business-to-business basis to be
integrated into final products. Manufacturing efficiency and quality control have greater

importance than marketing activities, such as differential pricing strategies and advertising.

In his 1996 study, Chang (1996) investigated the impact of technology and marketing
competencies'® on profitability and firm performance. Using data from the PIMS database
for 2744 firms from the USA, Canada, the UK and EU, he showed that technology and
market competencies contribute significantly to a firm's ROI, ROS, cash flow on
investment and market share. His analysis of the sample - 52% of which was made up of
market pioneer firms, the remainder (48%) being market followers and late entrants
(identified as such in the database) - revealed that market pioneers possess significantly
higher technology and marketing capabilities than market followers. The study of
competencies is, however, limited by the number of indicators available from the PIMS
database and the different scales in use. Technology competencies were thus measured

using product change frequency and new product development time as proxies of product

' Chang uses the term capability for the concept I define as competency.
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improvement and product quality as a proxy of manufacturing competence. Measures of
marketing competencies included assessment of product breadth, percentage sales from
new products, price, sales force expenses, advertising expenses, promotion expenses,
services, image and forward integration used to represent or denote distribution channels.
Specific measures were calculated as averages from the data over the period of the
previous four years. Technology and marketing competence were finally calculated by
standardizing the sum of the measures and subsequently used in OLS regression. Synergies
between technology and marketing competence were also investigated. An interaction term
was included in the model. Although there is no synergy effect on ROI, ROS and the ratio
between cash flow and investment, there is a positive effect on a firm’s market share.

Synergies appear to help the firm cope better with market conditions.

Based on a synthesis of the existing literature, Fowler et al. (2000) propose that market-
driven, technological and integration competencies are central to the creation competitive
advantage in dynamic environments. They suggest that in such environments new
opportunities should be exploited through the above mentioned three groups of
competencies instead of product-centred strategies. Technological competence is the
“ability of the firm to combine knowledge about the physical world in unique ways,
transforming this knowledge into designs and instructions for creating desired outcomes.”
Customer knowledge, customer access and competitor knowledge are referred to as the
three main elements of market-driven competencies. Following Grant’s definition (1996),
integration competencies enable the firm to combine the wide-ranging capabilities,
information, and perspectives necessary to develop successful products. Development of
technological and marketing competencies is very much influenced by a firm’s absorptive
capacity, which increases its ability to recognize and apply new external knowledge in
order to continue the firm’s competence development. The authors do not develop a
competence-measurement model but provide a list of potential measures of the proposed
constructs. As possible measures of market-driven competencies, the following are offered:
spending per customer, number and percent of repeat customers, referred customers,
customer complaints, response to customer requests, punctual delivery, number of
competitors serving the same customer and a profile of competitors’ market competencies.
For the purpose of measuring technological competencies they suggest: cycle time, unit
cost, yield, set-up time, common parts/common technologies, number of competitors able

to produce the same specific technology, and profile of competitors’ technological
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competencies. To capture integration competencies they put forward as potential measures:
product profitability, percent of sales from new products, variety of products, warranty
costs, cost of quality as percent of sales, actual introduction schedule versus plan, number
of competitors delivering similar products, and a profile of competitors’ integration

competencies.

An exploratory, within-case, longitudinal study of an emerging technology project
undertaken by the large US high-tech manufacturing company Coates and McDermott
(2002) reveals that technology, market and integration competencies are the three groups
of competencies that were newly created in support of the development of emerging
technology. The development process took the company into areas in which it had limited
knowledge concerning new technology and its potential applications. These new
competencies helped the firm develop attractive product market positions and gain the
advantages of a first-mover. Data were obtained through both structured and unstructured
interviews with the managers, engineers and scientists most actively involved in the
development. Comparisons of the responses led to the identification of critical capabilities
comprising new competencies. The structured elements included four questions, the first of
which addressed the capabilities necessary to develop and compete in the new technology
market. Further listed items were knowledge and skills used, together with the
development outcome(s) they facilitated. As competencies spread across business units,
respondents were asked to identify capabilities that would still be used even if the new
division were removed. Lastly, capabilities were compared to those of other firms.
Technology competencies stemming from the understanding of the new technology
involved design and manufacturing skills, equipment, know-how or processes. These
competencies enable manufacturing flexibility and contribute to the reliability of products
and their manufacturing processes. Market competencies include managing the perceptions
of current and potential customers, choosing the right customers and, subsequently,
building relationships with them. Integration competencies were identified as those

positively influencing problem solving and the combining of different knowledge areas.

On a stratified sample of 248 high-tech firms in China, Wang et al. (2004) demonstrate that
marketing, technological and integrative competencies have a significant influence on firm
performance. They define technological competencies as those that determine which
products or services can be provided technically at one time. Marketing competencies

determine which products or services demanded by targeted customers can be detected.
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Integrative competencies reflect the degree of fit between technological and marketing
competencies, as well as the efficiency with which products of customer value are
delivered. They argue that although much of the research on a firm’s core competencies
emphasizes the role of technological and marketing competencies, it is the integrative
competencies that enable the firm to deploy its unique resources and capabilities in such a
way as to respond successfully to various changing environmental conditions, thus
achieving sustainable performance. Measures were developed based on field research and
expert group consultations. Chief executive officer or company presidents took part in the
survey based on a structured questionnaire. A seven-point Likert-type scale was used with
a ranking system ranging from “absolutely disagree” to “totally agree”. Although all firms
included in the sample were high-tech firms, they came from different industries: computer
related products, electronics, electric equipment, telecommunications equipment, and
pharmaceuticals. Marketing competencies were based on the measures of the following
eight capabilities; access to information on customers, communication with customers,
customer involvement, responsiveness to customers, information on competitors,
benchmarking of products and services, marketing channels, and managing of customer
relationships. Eight technological competencies encompassed R&D investments,
technological skills, attracting and motivating experts, the prediction of technological
trends, the application of new-technology in problem solving and industry leadership. The
integrative competencies measured were as follows: the ability to communicate among and
between functions, leveraging of marketing and technology knowledge, the integration of
external and in-house resources, leveraging of competitors’ strategies, the use of new
technological findings, the integration of customers’ innovative ideas, the delivery superior
value by process integration, and coordination in the implementation of the corporate
strategy. Firm performance was measured by respondents estimating how satisfied they
were relative to major competitors in terms of return on investment, market share,
customer value and cost effectiveness. The authors validated the model using the Partial
Least Squares approach to structural equation modelling. Furthermore, technological and
market turbulence proved to be a strong moderator of the relationships between the
competencies and firm performance, though market turbulence had no observable effect on

the relationship between integrative competencies and firm performance.

Studying technological and network competencies, Ritter and Gemiinden (2004) found that

technological and network competence, contributors to strategic flexibility, both affect
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innovation success. Network competence enables a firm to establish and make use of
relationships with other organizations. The authors view this competence as an extension
of marketing competencies, arguing that it highlights the interaction by which firms
acquire information, exchange offerings and collaborate technologically. Network
competence was measured in terms of the intensity of networking in business activities and
by the extent to which employees participating in these networks possess special and social
qualifications. Their definition of technological competence refers only to a firm’s internal
understanding and the exploitation of the relevant state-of-the-art technology. It
encapsulates four grounds for technological collaboration and four statements regarding
technological expertise. Innovation success was divided into three product innovation
measures and three process innovation measures. Seven-point Likert-type scales were
used. The model was tested using structural equation modelling and LISREL software.
Business strategies which were analyzed only in the context of technology (defined as the
importance of R&D and new-product development and the desire to be the technological
leader in the market) were not directly related to innovation success but support
development of both groups of competencies. The sample was comprised of 308 German
firms from the industries of mechanical and electrical engineering. Industry-specific or

environmental characteristics were not included in the model.

Lokshin et al. (2008) devised a structured questionnaire for the purpose of measuring
customer, technological and organizational competencies and their respective impacts on
innovative performance. Customer competence was measured by market research,
customer cooperation and customer sourcing. The indicators of technological competence
employed were monitoring, transfer, quality control and intellectual property.
Organizational competencies refer to organizational practices that have been identified by
previous research as fostering firm innovativeness. They were measured with reference to
two indicators; team structure (the ability to build and maintain team cohesiveness) and
slack time (as a way of promoting business creativity by giving the employees a certain
amount of autonomy). Likert scales were again used to evaluate competencies. Innovative
performance was given by the number of successful product innovations realized by a firm
in the previous two years and whether the firm had realized radical innovations during the
same period. Data was gathered for 27 German firms operating within the fast-moving
consumer goods industry. The authors confirmed the direct effect of organizational

competencies on innovative performance through the use of regression models.
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The synergetic effect of combining technological, customer and organizational
competencies on product innovation was also demonstrated; this effect is especially
significant for radical innovation. Moreover, higher levels of competencies are
characteristic of firms with higher innovation output. Radical innovations also require

higher levels of firm competencies than is the case for incremental innovations.
5.4 Technological competencies

Technological competencies incorporate practical and theoretical know-how, as well as the
methods, experience and equipment necessary for developing new products (Wang et al.,
2004). They encompass a portfolio of technological capabilities concerning the capacity of
the company to utilize scientific and technical knowledge for the research and development
of products and processes, which, in turn, leads to enhanced innovativeness and
performance (McEvily et al., 2004). According to Swink and Song (2007) technological
competencies influence all four stages of the new-product development process. At the
first stage of business/market analysis technological competencies help address the
technical feasibility of the products in question. The technical development stage
incorporates product- and process-engineering studies and continues with the establishing
of product designs and specifications, the prototyping of the product and the approving of
final designs. In all of these tasks technological competencies have a central position.
During the third stage of product testing technological competencies are of secondary
importance; nonetheless, they continue to influence the design of consumer tests and the
interpretation of results. At the final stage of product commercialization they are key

elements, both for production plans and production ramp-up.

To reflect the construct of technological competencies various qualitative indicators are in
use as there is still no common, accepted methodology. Studies rely on self-assessment
scales either by stating agreement with performance statements (Lokshin et al., 2008;
Belderbos et al., 2004; Fritsch & Lukas, 2001) or comparative evaluations relative to
competitors (Wang et al., 2004; Danneels, 2002; Torkkeli and Tuominen, 2002; Afuah,
2002; Walsh and Linton, 2002; Tyler, 2001; Kumiko, 1994). Measures of technological
competencies are incorporated in statements and cover the following:

e investments in R&D activities,

e the accumulation of stronger and more diverse technological skills,

e the provision of on-the-job training to improve the technical skills of employees,

54



e attracting and motivating talented experts,

e the ability to predict future technological trends accurately,

e skills in applying new technology to problem-solving,

¢ industry leadership in establishing and upgrading technology standards,

e technological leadership in the principal industry,

e the monitoring of product areas outside the company (e.g. what other companies in the
same industry are doing; what consultancy firms are currently recommending) to find

out whether the technology is up to date, and

the monitoring of the employees involved and the process’ outcome.

The number of new patents, copyrights, registered trademarks, or registered designs that
have been successfully applied for within a period is still often included as an indicator of
technological competencies although they are generally considered to be innovation

outputs and, therefore, measures of innovative performance.

Ivarsson and Jonsson (2003) analyzed the technological competence of transnational
companies in asset-seeking direct foreign investment. Using unique firm level data
pertaining to 231 majority-owned foreign affiliates located in West Sweden in the
manufacturing and wholesale industry, they showed that technological competencies act as
an important pull-factor for asset seeking direct foreign investment in a small developed

economy.
5.5 Marketing competencies

The role of marketing along a firm’s values chain is critical, especially due to the
relationship between a firm and its customers in the pre-development and post-delivery
stages. Within the Total Quality Management business management strategy, some authors
emphasize customer focus as being the starting point of the quality philosophy (Deming,
2000; Juran, 1989; Crosby, 1979). Marketing is namely expected to close the so called
quality gap between what customers want and what they receive. It also enters the process

at the very beginning and is the initial point of contact with the customer.

There is a stream of studies within the literature which argues that the understanding of
market needs is of paramount importance to innovation success (Slater & Narver, 1994;

Schewe, 1994; Flores, 1993). Furthermore, the relationship between customer orientation
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and organizational innovation has also been confirmed (Lukas & Ferrell, 2000; Appiah-

Adu & Singh, 1998).

A special role is also played by suppliers as they perform activities, and incur costs, when
creating and delivering the purchased inputs subsequently used in a firm’s end product(s).
Their involvement can range from simple consultation concerning design ideas to full
responsibility for the design of components or systems they, as suppliers, will provide. The
incentive for closer supplier collaboration is provided by the possibility of helping
suppliers reduce their costs or improve the quality and performance of the supplied
materials, all of which improves a firm’s competitiveness, contributing to a firm’s cost-
and product-differentiation capabilities (Prajogo et al., 2008, p. 621). Deming (2000)
makes a case for the theory that certain US firms make decisions regarding purchasing and
supplier selection based solely on price, which inevitably results in the frequent changing
of suppliers. What firms should be aiming for is building cooperative relationships with
suppliers by developing joint quality improvement programs and, therefore, entering long-
term contracts with those suppliers in order to allow them to make greater commitment to
improving the input-product quality. In return, firms can reduce their supplier base and
save on administrative costs as well as improve quality variability. Also recognized was
the significant contribution of suppliers with regard to innovation performance. Handfield
et al. (1999) observe in their study of supplier relations that although 45% of the firms in
their sample were not satisfied with their current supplier relations, they did recognize this
factor as being of continuing importance and consequently planned to commit to further
supplier-integration. A critical factor in success is how well the firm understands a
supplier’s capabilities, ranging from the supplier’s ability to meet cost, quality and ramp-
up goals, and how well they are able to assess the technology roadmap, to their level of
design expertise and the volatility of change in the particular technology. Bozdogan et al.
(1998) posit that firms should pro-actively integrate suppliers at an early stage in the

concept exploration and definition stages of product development.

Companies with highly developed marketing competencies are well aware of customer
needs and are capable of value creation with respect to all elements of a product or service
that are relevant to the customers (Day, 1994). Constituent marketing capabilities are
therefore an interwoven system based on knowledge and skills that allow the company to
generate customer value and also facilitate timely and effective responses to marketing

challenges (Song et al., 2005; Vorhies & Harker, 2000; Vorhies, 1998). At the
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business/market analysis stage marketing competencies provide an evaluation of the
market impacts of product-feature options (Kahurana & Rosenthal, 1997) as the aim is to
understand the competitive positioning of the future product. During the technical
development stage marketing competencies facilitate product feature decisions. Marketing
usually takes a leading role in product testing, which encompasses the selection of key
customers and sites, testing of markets and result analysis. Marketing plans, product
promotion and distribution are tasks that require marketing competencies for successful
product launches at the product commercialization stage (Swink & Song, 2007; Paul &

Peter, 1994).

Examples of measures of marketing competencies to be evaluated on scales expressing the
extent of agreement (Lokshin et al., 2008; Thomke & von Hippel, 2002; Tether, 2002):

e cooperation with customers regarding product innovation occurs on a regular basis,

e reliance on market research when developing a new product or product feature,

e customers as a source of ideas for new products and

e acquainting oneself with customers and their needs to find out what products they will

need in the future.

Statements about marketing competencies to be assessed relative to competitors refer to

(Song et al., 2005; Wang et al., 2004; Li & Cavusgil, 2000; Vorhies et al., 1999; Li &

Calantone, 1998; Tuominen et al., 1997; Day, 1994):

e obtaining real-time information about changes in customer needs,

e communicating with customers about their potential and current demands,

¢ the involvement of customers in the process of product testing and assessment,

o the degree of responsiveness to customers’ requirements,

e the acquisition of real-time information concerning competitors’ evolution of strengths
and weaknesses,

e Dbenchmarking of the product and service practices of major competitors,

¢ building and enhancing marketing channels and

e creating and managing close/durable customer relationship effectively over the long-

term.
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5.6 Complementary competencies

Some authors treat complementary capabilities and competencies as an interaction between
technological and marketing capabilities and competencies;'’ however, they are now
gaining increasing recognition as an independent group. Complementary competencies
reflect the degree of fit between the two groups. They should be treated as a distinct
network of capabilities and a failure to value them properly can lead to the inadequate
identification of key capabilities. In the literature they are also referred to as integrative,

integration or combinative competencies.

The role of complementary competencies, according to Wang et al. (2004) is to:

e integrate different technological specialties,

e combine different functional specialties,

e exploit synergies across business units,

e combine in-house resources with the external capabilities required, and

e integrate the dynamic competence building process to bring about superior

performance.

The alignment of new product features (technological aspect) with potential customer
needs (marketing aspect) is the role of complementary competencies at the first stage of
new-product development. They are also employed in the assessment of the investment
required and the evaluation of accompanying risks (Swink & Song, 2007). Similar
complementarity of technological and marketing knowledge is also crucial during the
second stage of technical development. At the same time, it has proven to be positively
related to the translation of testing results into product and process design modifications
(Song et al., 1998) during the product testing stage. The integration of both streams of
competencies contributes to an improved coordination of production planning and demand-

management activities during product commercialization.

'7 The interaction effect of technological and market capabilities on business performance was studied by

Song et al. (2005). The effect was significant only within a high-turbulence environment.
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Firm practices in new product development also point to the importance of joining
technological and market knowledge, a process which leads to higher product quality.
These elements lie at the centre of the quality function deployment practice- the origins of
which can be traced back to late 1960°s Japan- a practice in which consumer needs and
competitive evaluation present a basis for the identification of the technological
requirements of a product (Akao, 2004). Similarly, concurrent engineering promotes the
effective coordination of the activities of different departments and encourages cross-
functional teams throughout the process of new-product development (Prasad, 1996). It
was high-technology firms that first actively looked to advance -cross-functional
management processes, focusing primarily on integrating product development, product
strategy and the supply-chain (Goffin & New, 2001). A conspicuous trend which provides
broader support for this line of thinking can be observed in the fact that large, well-
established technology firms are relying less and less on traditional, big R&D laboratories
and are placing an increasing amount of emphasis on development and the ability to

respond quickly to needs emerging on the market (The Economist, 2007).

The competence of combining in-house and external resources or taking part in strategic
technological alliances draws from the aspect of competence-based competition that
regards firms as open systems (Sanchez & Heene, 1997). Through linking resources within
networks, cooperating firms may jointly realize the benefits of asset-mass efficiencies,
asset interconnectedness and reduced time compression ‘“diseconomies” that would
otherwise be unavailable to the firms as stand-alone organizations (Dierickx & Cool,
1989). A study by Gupta and Wilemon (1996) based on the experience and ideas of 120
R&D directors showed that both vertical and, increasingly, horizontal collaborations in
R&D activities can lead to a more efficient R&D function and, consequently, better
business results. The prerequisite is, however, a close link between technology and
strategy, which points to R&D being more business- than technology-driven. Chesbrough
(2003) coined the term open innovation to describe opening up in-house R&D to the
external environment. He states that in the past internal R&D was a valuable strategic
asset, often acting as a barrier to competitors entering many markets. The only firms that
were able to compete in terms of R&D within their industries were large corporations.
Potential competitors had to make heavy initial investments in their R&D facilities in order
even to be in a position to try to compete. Contemporary patterns of competition show that

these once-leading industrial enterprises are now encountering very strong competition
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from many start-ups. However, these newcomers conduct little or no basic research of their
own, but instead carry out R&D via strategic technological partnerships. Possible forms of
cooperation include either the more popular contractual partnerships or equity-based joint
ventures (Hagedoorn, 2002). Vertical partnerships involve the cooperation of partners from
along the value chain. A firm can thus collaborate with either suppliers or customers.
Horizontal partnerships are collaborative R&D projects carried out by close or more distant
competitors. A special and noteworthy kind of partnership is that set of collaborations
which involve cooperation with public research institutions and universities (Backes-

Gellner et al., 2005).

While the external environment can refer merely to the outside environment of the firm in
question on a national level, findings show that multinational firms that took a global
approach to research outperformed those that concentrated their research activities only on

their domestic market (Jaruzelski & Dehoff, 2008).

Examples from practice further demonstrate that the establishing and maintaining of a
competitive position derives from complementary capabilities as building blocks of
complementary competencies (Rothaermel, 2001; Eisenhardt & Martin, 2000; Grant, 1996;
Kogut & Zander, 1992). As a result of their usually tacit nature, they are difficult to
identify, observe and articulate. Numerous studies confirm that complementary capabilities
facilitate synergies between technological and marketing capabilities, consequently
generating new applications of the existing knowledge (Song et al., 2005; Peteraf, 1993;
Barney, 1991). Even though companies might have unique core technological and
marketing capabilities or systematically develop the portfolio of their capabilities, this does

not automatically translate into them outperforming their competitors.

The following are examples of measures in use that cover complementary competencies

(Wang et al., 2004; Kogut & Zander, 1992; Dosch et al., 1999):

e communication among functions in the process of product and service design,

e sharing and leveraging marketing and technology knowledge among functions/business
units,

e the integration of external resources with the in-house resources,

e sharing and leveraging information about competing strategies of major competitors,

e the coordination and integration of activities of functions/business units within

corporate strategy,
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e embedding newly achieved technological findings in new products and services,
e incorporating customers’ innovative ideas in final products and services,
e delivering superior value to customers via the integration of different processes, and

o the effective coordination of corporate strategy in the implementation process.

6 Model of competencies as antecedents of innovative performance and

subsequent effect on business performance

6.1 Operational model

On the basis of the conceptual framework pertaining to the influence of technological,
marketing and complementary competencies on innovative performance and business
performance, the following operational model can be constructed (Figure 4). The model

draws from the theoretical background presented in the first part of the dissertation.

The focus of my empirical research will be the three groups of competencies that I have
established through the review of relevant existing theory; more specifically, the theories
of endogenous growth and innovation as well as that of competence-based competitive
advantage and innovation management being the key firm leverages in new-product
development and R&D activity as such. My interest is in investigating technological,

marketing and complementary competencies as drivers of innovative performance.

Figure 4: Operational model of the influence of technological, marketing and complementary

competencies on innovative performance and business performance

Technological
competencies

Business
performance

Innovative
performance

Marketing
competencies

Complementary
competencies
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More precisely, the purpose is to study the relationship between competencies and
innovative performance, as existing studies focus rather on the relationship between
competencies and business performance alone or else assess competencies in projects of
new-product development. A small number of empirical studies (Hagedoorn & Cloodt,
2007; Song et al., 2005; Wang et al., 2004) have tried to identify the various sources of
superior firm performance through distinguishing different elements of core competencies
and have thus provided an insight into the underlying determinants of innovation and,
consequently, innovative performance. Moreover, a few empirical studies can be found
that examine the major constituents of core competencies and their differentiated
influences on overall firm performance (Wang et al., 2004). Such research is needed in
order to achieve an in-depth understanding of how and why core competencies contribute
to firm performance in contingent contexts; still more, in order to adapt quickly and
effectively to the increasingly changing nature of both internal and external business
environments, without focusing solely on the technological aspect of innovation activities.
My objective is to develop and test the model of relationships between competencies and

innovative performance by controlling for industry specifics.
My main hypothesis herein is:

Hypothesis 1: Innovative performance is affected by three groups of competencies —

technological, marketing and complementary.

According to the EIS study, Slovenia falls into the group of modest imitators with regard to
innovative activity (Eurostat, 2007). Imitation is recognized as a strategy of technology
following firms that requires comparatively little technological knowledge but strong
competencies with respect to competitor analysis and intelligence, cost cutting, and
learning in manufacturing (Porter, 1980). On this premise- regarding the differences
between the competencies being developed by technology leaders and followers - stands

the first partial hypothesis.

Hypothesis 2: Technology-following firms have, compared to technology leaders,
relatively more developed marketing and complementary competencies than technological

competencies.

Since competence building requires strategic commitment, not all companies can be

expected to possess competitive competencies with respect to their competitors.
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Hypothesis 3: Among technology followers there are followers with competitive

competencies and those with obsolete competencies.

The difference between technology leading and following firms is reflected also in their

innovation strategy and new product development.

Hypothesis 4: New product development activities of technology followers rely on

incremental innovation and imitation.

New products, whether of an incremental or radical nature, are a way for firms to
differentiate themselves from their competitors. Firms can decide to pursue different

innovation strategies which are dependent on their competencies.

Hypothesis 5: Radical innovations require stronger technological competencies than

incremental innovations.

Hypothesis 6: Radical innovations are highly dependent on advanced technological

knowledge.

Hypothesis 7: Access to external sources of knowledge is an important complement to in-

house knowledge in innovation activities.

Complementary capabilities and competencies are traditionally understood as referring to
an interaction between the technological and marketing competencies (Song et al., 2005).
Although they do reflect the fit between the other two groups of competencies, their role is
not only to act as an intermediary between technological and marketing competencies but
also to enhance them or, in other words, complement them. From this reasoning stem the

following hypotheses.
Hypothesis 8: Complementary competencies are a distinct group of competencies.

Hypothesis 9: Interaction of technological and marketing competencies cannot replace

complementary competencies in the model of innovative performance.

Firms aim to develop products in order to satisfy customers’ needs in a novel or improved
way. Increased product variety - due to introductions of new products - along with

improved quality will therefore better address market needs and consequently be reflected
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either in higher price premiums or increased sales, thus affecting the overall business

performance of a firm.

Hypothesis 10: Innovative performance has a positive impact on the business performance

of a firm.

Hypothesis 11: The relationship between innovative performance and business

performance is moderated by environmental effects.
Innovations can be a way for a firm to respond to technological turbulence.

Hypothesis 12: Higher technological turbulence acts as a positive moderator of innovative

performance on business performance.

High market turbulence significantly raises uncertainty levels on the market for new

innovations as they enter the market with a time lag.

Hypothesis 13: Higher market turbulence acts as a negative moderator of innovative

performance on business performance.
6.2 Methodology

Due to the novelty and specifics of the developed model, it cannot be tested using existing
datasets. Although qualitative, survey-based data is, to some extent, available for
innovative performance measures,'® there is no such systematic national or cross-national
survey that also incorporates questions concerning firm competencies. Therefore, one
aspect of this research is also an attempt to devise a survey that could be used for this
purpose. Survey design along with the resultant questionnaire is presented in the following

chapter.

To test the hypotheses and operational model presented above, I employ a set of different
statistical tools. Firstly, I begin with a descriptive analysis and describe the sample with

aggregate data for different firm characteristics. I continue by identifying different firm

'8 E.g. Community Innovation Survey by Eurostat. See chapter 3.4.1.
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segments. For this purpose, I carry out a segmentation based on innovative performance
and look for differences between segments with respect to their competencies and
innovative performance. Here, I already begin to look for support for Hypothesis 1. That is
to say, as technological, marketing and complementary competencies are expected to have
an impact on innovative performance, firms with different levels of innovative
performance are expected to demonstrate different levels of competitiveness in terms of
their competencies. I apply the clustering technique and follow a two step methodology.
This technique proposes improving the segmentation initially obtained by hierarchical
clustering methods via the additional application of non-hierarchical methods in order to
optimize the classification of observations. The firm segments obtained are described in
terms of their innovation strategy and differentiated as technology leaders or followers.
Comparisons of the clusters based on significant differences between them provide

evidence for Hypotheses 2, 3 and 4 regarding technology followers.

The second part of my empirical analysis is dedicated to structural models, wherein I
establish the relationships which hold between competencies, innovative performance and
business performance. I use a Partial Least Squares technique for structural equation
modelling. I first test models of innovative performance, adapting the general baseline
model for incremental innovation, radical innovation and trend-setting firm strategies of
innovation. The confirmation of the validity of the models provides further support for the
first hypothesis. Besides establishing the links, I also elaborate on the differences between
the models as their implications are key for innovation management within both
technology-leading and -following firms. Here I find support for Hypotheses 5, 6 and 7
regarding the differences between competencies engaged in incremental or radical
innovation. Hypothesis 8 and the validity of the concept of complementary competencies

are also addressed.

I follow this by testing Hypothesis 9 using a structural model in which 1 replace
complementary competencies with the interaction of technological and marketing
competencies. I continue by validating the extended model of competencies and innovative
performance by including the link between the innovative performance and business
performance of a firm, thereby testing Hypothesis 10. Furthermore, I check for possible
sampling bias in the sample that may occur due to specific types of respondents being
more willing to participate in the survey than others. However, should the samples be

biased, this would mean the obtained models are too, thus necessitating their correction. |
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finish my analysis by introducing two more concepts to the model. These are two external
environmental effects, namely; technological and marketing turbulence, which according
to the literature can be expected to have an impact on the link between innovative
performance and business performance. Hypotheses 11, 12 and 13 are tested via this

model.
6.2.1 Survey design and questionnaire

As previously mentioned, there is no existing national or cross-national public innovation
survey that would systematically collect data on firm competencies. Therefore, I designed
a questionnaire to best suit my operational model. The variables required to simulate the
proposed theoretical concepts were selected on the basis of economic, organization and
management literature. A multi-industry sample of Slovenian manufacturing firms was

targeted.

There are several reasons why a multi-industry sample was chosen. The first of these lies
in the definition of competitive advantage and core competence. Core competencies apply
to more than one core product and consequently more than one business unit. Following
this definition, core competencies are presented as a level of analysis and investment
superior to the level of products and markets (Tidd, 2006, p. 6). Secondly, the multi-
industry approach was chosen due to the diversification of large companies. As firms
attempt to take advantage of synergies and economies of scale and scope, many diversify
into different businesses.'” Products becoming more and more multi-technological also
require companies to develop competencies in an increasing range of technological fields
in order to maintain their competitiveness (Tidd, 2006, p. 9, Markides & Williamson,
1994). At the same time, the segmentation of markets that firms within the same industry
serve can be so fragmented and diverse that it is often difficult to pool companies within
the same industry together based solely on formal classifications of their core business.

The key reason, however, is the aim of differentiating firms that are technology followers

! Research on diversification in production in developed countries shows both that big firms are more
diversified than small firms, and that more diversified firms demonstrate greater R&D intensity than those

less diversified (Gollop & Monahan, 1991; Lichtenberg & Siegel, 1991).
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from technology leaders within the economy. In order to control for industry
characteristics, environmental specifics are also considered as moderating variables in the
analysis. The selected indicators of the concepts included in the model and questionnaire

thus enable a multi-industry analysis of the manufacturing sector.

The manufacturing industry alone has been chosen since their innovation activities as well
as value chains are more standardized than those in the services sector and thus make inter-
firm analysis with corresponding comparison easier and more straightforward. This is
discussed in more detail in the chapter on innovation in services. Given the nature of my
research, more specifically the nature and scope of competencies, I believe that in
accordance with the assimilation approach of service industry analysis conclusions of the

present research are also of relevance to firms in service sectors.

Companies included in the survey were classified according to size; medium-sized and
large. These companies are more likely to have systematically organized R&D functions
and are continuously forced to innovate in order to sustain or improve their competitive
position and withstand dynamics in industries, unlike small firms whose innovative
products often cater for small niche markets. Furthermore, Tidd et al. (1997) report that
many small and medium sized firms fail to innovate on time since they seem to be caught
up in the vicious circle of being fully occupied with solving short-term operational
problems. Consequently, management teams pay less attention to their long-term strategy
and remain stuck in operational problem solving. Along similar lines, it has been found
that within the developed world a large number of newly established companies are unable
to survive the first few years of their existence (Caves, 1998; Geroski, 1995). A report on
the Dutch economy reveals that as many as 40% of newly established companies were
unable to survive the first five years of operation (Ministry of Economic Affairs, 1996;
Geroski, 1995). Small and young firms in particular are at most risk of exit (Cefis &
Marsili, 2006). They are, at the same time, less likely to have formal R&D laboratories.
Even when they carry out their R&D activities in-house they usually do not record them in
their profit and loss accounts (Patel & Pavitt, 1995). In order to draw on systematic
experience of firms, the additional restriction that companies had to have been active for at

least the past five years was imposed.

The structured questionnaire is designed in a way that acknowledges the funnel approach

(Bickart, 1993), meaning general questions are followed by progressively more specific
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questions. Such sequencing prevents specific questions from biasing responses to the

general ones. An English translation of the questionnaire is included in Appendix C.

First, participating firms are asked to list their production lines (Question Q A.l.). A
literature review of cross-industry studies has shown that none have thus far carried out
analyses of either companies’ capabilities or competencies for specific product lines. My
intention is to account for the product diversification that has also proven to be an
important facilitating factor during the new-product development stage. Firms may enter
new lines of business through either internal business development or acquisition
(Ramanujam & Varadarajan, 1989). The main reasons for doing so can range from
perceived benefits associated with a greater target market and the utilization of unused
productive capacity, to risk reduction from the viewpoint of diverse business portfolio and
capability build up (Chakrabarti et al., 2007; Montgomery, 1994). Consequently, not all
product lines within a company draw from the same set of capabilities. Potential synergies
between diverse product lines often encourage firms to opt for diversification.
Nevertheless, resources, knowledge and technologies belonging to a specific product line
can be very specific. In addition to this, the diverse products may be present in very diverse
and specific markets. This makes any generalizations made across product lines less
reliable. If companies estimated that their product lines could not be analyzed together (Q
B.1.), they listed them separately and provided separate answers for every product line or
group of alike product lines. Similarly, the Strategic Planning Institute (The Strategic
Planning Institute, 2008) uses strategic business unit as the unit of analysis for its PIMS
(Profit Impact of Market Strategies) database. Each business is a division, product line, or
other profit centre within its parent company. Firms are also asked to provide the tenure of

the company in its core industry.”

The first set of questions (Q B.2.) is dedicated to industry characteristics; more
specifically, indicators of market and technological turbulence. Four different indicators

were applied to each category of environmental turbulence (Wang et al., 2004; Calantone

1t is important to keep in mind that many companies were restructured as new legal entities after Slovenia
gained its independence. Therefore, many of the companies looked at were officially founded in the early

1990's, although they may have a much longer tradition in the industry.
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et al., 2003; Song et al., 2005). In the case of technological turbulence, the elements
measured were: the speed of change in technology; opportunities arising due to new
technologies; the ability to predict technological change, and the extent of technological
change in the industry. Questions regarding market turbulence referred to: market
uncertainty; the predictability of changes in demand; the predictability of competitors’

activities, and competition intensity. Answers are ranked on a five-point Likert scale.

Section Q B.3. follows with statements regarding competencies and innovative
performance. This set of variables is more closely discussed in the following chapter on

variables.

Quantitative data on innovative performance was captured also by: R&D expenditure,
patent counts, model counts, recently obtained patents, share of new products in total sales,
and awards for products (Q C.4., C.5., C.7., C.9., C.10.). Due to the previously discussed
shortcomings of quantitative measures of innovative performance, the model was built on

qualitative measures, as further explained in the following chapter.

Literature on new product development deals with different aspects of R&D function
(Griffin, 1997; Cooper & Kleinschmidt, 1995). Included in the questionnaire were
questions on strategic cooperation in R&D (Q C.1.), innovation strategy in product

development (Q C.2.), and contributions of incremental innovation (Q C.6.)

As proposed by the OECD (1997) regarding measuring innovation activity, data for
competencies, innovations and R&D activities were collected with respect to the time

frame of the past 3 years.

Different market strategies also require different levels of innovation, depending primarily
on the specifics of customer demand. To incorporate this effect I have included a question
on type of production ranging from mass customization, production of standardized series,
and production of series specified by the buyer i.e. “made to order” production (Q C.3.)

(Duray, 2002).

Business performance was assessed in virtue of financial data (section E of the
questionnaire) as well as export activity from the viewpoint of new-market entry (Q C.8.)
(Hollensen, 2001). Ownership characteristics are also known to have an influence on firm

performance. This is especially true in the case of transition economies, such as Slovenia,
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which have witnessed quite recent waves of privatization and an influx of foreign
investments, and with this in mind ownership data can provide valuable information
(Tether, 2002; Frydman et al. 1999). Question F.1 refers to the relationship between
domestic and private ownership of a firm. A request for detailed ownership structure for

the year 2006 is made in question F.2.

Questionnaires written in Slovene language were mailed out in June 2007, targeting
management-level employees in charge of company R&D in order to diminish the
respondent bias. Beforehand, pilot-testing - via structured personal interview based on the
questionnaire - was carried out in 12 firms. The questionnaire was tested not only for
question content, wording, sequence, form and layout, but also for question difficulty and
the quality of the provided instructions. Most changes were proposed regarding the
wording of the questions and instructions. It also became apparent that firms with multiple
product lines could not always provide one uniform response, which can be seen as further
justification for the extension of the questionnaire for distinct product lines. In order to
diminish the effect of social desirability bias, surveying-by-mail was later employed

(Malhotra & Birks, 2003, p. 238).

To increase the response rate, several measures were taken, as summarized in Leong and
Austin (2006, p. 191). The aim of the research was clearly defined in the accompanying
cover letter. Both envelopes and cover letters were personalized. Follow up calls were
made to non-responding firms two weeks after questionnaires had been sent out and a
replacement survey was provided on request. Firms were also assured that data would be
published only in the form of the aggregate analysis. Moreover, the questionnaire was

initially tested by the potential respondents.

6.3 Variables

In devising indicators of competencies I relied predominantly on surveys used in related
studies (Song et al., 2005; Wang et al., 2004; Chang, 1996) and questionnaire testing.
Research shows that technological competencies (TC) usually encompass three categories:
how advanced research and development is (RD ADVAN), the number of available
technological capabilities either within the firm or through strategic partnerships
(TECH_CAP_NQ), and how good the company is at predicting technological trends
(TECH_TREND F) (Wang et al., 2004; Eisenhardt & Martin, 2000).
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Marketing competencies (MC) capture marketing research as well as other marketing
activities (Paul & Peter, 1994). In order to include marketing research and forecast
competencies, the indicator "obtaining information about changes in customer preferences
and needs" (INFO _CUST) was applied. Competitors' patterns of activities are illustrated
with "acquisition of real time information about competitors" (INFO COMP), customer
relationship management with "establishing and managing long-term customer relations"
(CUST _RELAT) and supplier relations using the indicator "establishing and managing
long-term relations with suppliers" (SUPP_RELAT). Selected indicators to some degree
reflect Porter's competitive forces. Selected indicators reflect, to some degree, Porter's

competitive forces.

Complementary competencies (CC) represent the degree of congruence between
technological and marketing competencies. The internal environment is measured with
"good transfer of technological and marketing knowledge among business units"
(TECH_MRKT _KN), while the indicator "the intensity, quality and extent of research and
development knowledge transfer in co-operation with strategic partners" (RD_STP)
evaluates dynamic perspective and competence acquisition through strategic partnerships.
The efficiency of the economic utilization of technological and marketing resources
engaged in product development is assessed through "product development is cost
efficient" (RD_COST EFF), with organizational focus being measured via the indicator
"activities of the business units in the corporate strategy of our firm are clearly defined"

(ACT STRAT).

The general extent of innovative performance (IP) was measured by “the number of
modified, improved and new products” (NO CH PROD) representing new-product
variety or level of innovation. Technical performance was added and included using the
variable “quality of products” (QUAL PROD). A number of studies in the operations
management literature confirm the relations between product development and both
product innovation and quality, wherein high levels of innovation are associated with high
levels of product quality (Koufteros & Marcoulides, 2006; Clark & Fujimoto, 1991;
Dumaine, 1989). Product quality is furthermore linked to firm performance in that high
quality products build brand equity for a firm and lead to the firms in question being in a
position to charge price premiums for its products. Studies based on the PIMS database
confirm this finding and attribute high-financial measure of revenue to improved market

share and profitability due to lower cost (Kroll et al., 1999; Buzzell & Gale, 1987). Product
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quality or technical performance stands for the development and production of products

that satisfy customer needs regarding quality and performance (Kim et al., 2005;

Hall et al., 1991).

Furthermore, quality and innovation are considered to be the two most recognized strategic
metrics associated with a differentiation strategy (Prajogo et al., 2008; Belohlav, 1993;
Hill, 1988; Porter, 1985).

NPD speed is defined as the pace of activities between idea conception and product
implementation. There are several ways in which the NPD cycle speed can positively
contribute to revenue and profitability, among them the conferral of first-mover advantage
via higher margins, increased market share, the establishing of industry standards and
locking up distribution channels. Short NPD cycles are also linked to speedier learning,
clearer measures as well as the adoption of performance goals and schedules, lower levels
of inventory and working capital and the motivational effects of frequent feedback.
Moreover, firms consistently launching new products ahead of the competition also

simultaneously build their brand and image (Menon et al., 2002).

The indicator "time needed to develop an improved product" (TIME IMPR) was applied
to determine the effectiveness of improving existing products (incremental innovation).
Time refers to the development project lead time and not to the array of products
developed, as with the general indicator NO CH_PROD. Similarly, the effectiveness of
new product development referring to radical innovation is measured by "time needed to
develop a completely new product" (TIME NEW) (Chang, 1996). The role of
innovativeness of the firm in the industry was represented by the indicator "the firm’s
substantial contribution to world trends in the industry« (TRENDS). This indicator,
TRENDS, makes the assumption of ascribing to market pioneers innovations their
competitors find worth imitating. Latent variables of the operational model and their

indicators are summarised in Table 2.

There are two ways in which competencies can be measured. The so called inside view

proposes measuring competencies in terms of the degree of task performance and
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qualifications. However, since competencies cannot be observed from the outside, they can
be evaluated in relation to competitors (Day, 1994; Prahalad & Hamel, 1990). The latter
approach was applied in the present study. The use of this relative self-assessment®' scale

adjusts for intra-sectoral heterogeneity as addressed in the chapter on high- and low- and

medium-tech industries.

Table 2: Latent variables of the operational model and their indicators

Indicator Indicator label Latent variable
Advancement of R&D RD ADVAN
) ] o Technological
Number of quahtl}lf tech}rllologlcql capablht;le.s inside the firm or TECH_CAP_NQ competencies
t trat t
rough strategic partnerships (TC)
Prediction of technological trends TECH_TREND F
Establishing and managing long-term customer relations INFO_CUST
Acquisition of real-time information about competitors INFO_COMP Marketing
Obtaining information about changes in customer preferences CUST RELAT competencies
and needs (MC)
Establishing and managing long-term relations with suppliers SUPP_RELAT
Good transfer of technological and marketing knowledge among TECH_MRKT KN
business units
The intensity, quality and extent of research and development RD_STP Complementary
knowledge transfer in co-operation with strategic partners competencies
Cost efficiency of product development RD_COST_EFF (CC)
Clearly defined activities of business units in the corporate ACT _STRAT
strategy of our firm
Number of modified, improved and completely new products in N_CH_PROD
period 2004-2006
Time needed to develop an improved product TIME IMPR Innovative
) . performance
Time needed to develop a new generation product TIME NEW (ap)
Contribution of the firm to industry trends TRENDS
Quality of products QUAL_ PROD

2! Self-assessment is also a widespread practice in firms, allowing them to identify both their strengths and

areas in which improvements can be made (Ritchie & Dale, 1999).
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The respondents evaluated both competencies and innovative performance on a five-point
scale relative to their main competitors and in so doing estimated the competitiveness of
their individual competencies within the industry (Song et al., 2005). The scale values were
as follows:

e 1 —much worse than the main competitors,

e 2 —somewhat worse than the main competitors,

e 3 — at the level of the main competitors,

e 4 —somewhat better than main competitors,

e 5 —much better than main competitors.

In order to assess firm innovativeness, firms were asked to evaluate the extent to which
they were pursuing strategies of innovation and imitation on a 5-point scale with the
following categories:

e | —only imitation,

e 2 —predominantly imitation,

e 3 —balanced,

e 4 — predominantly innovation,

e 5 — only innovation.

Measures ROA and ROE are included as indicators of profitability and, thus, of integrated
business performance (BP). Data from actual financial statements were used. Business
performance is measured in our model by the calculated average ROA and ROE during the
three year period 2004-2006, i.e. the same period for which the firms were asked to
evaluate their innovative performance. ROA measures management’s ability and efficiency
in issuing the firm’s assets to generate profits (White et al., 2003). ROE, on the other hand,

reports on the return on total stockholder equity.

The success of innovations — as mirrored in the price premium the firm is able to attain for
its new products on the market - was assessed by the indicator value added (ADD VAL)
which, in accounting sense, represents the difference between revenues and costs of
goods/services sold/provided (Treacy & Wiersima, 1993). Respondents ranked this
indicator in the same way as they did competencies. While cost-efficiency of the firm
denotes that efficiency the company tries to increase by exploiting all of the resources at its
disposal (Ravald & Gronroos, 1996), it was included as a self-assessment indicator of the

overall performance of the firm (BP_COST_EFF).
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Four different indicators were applied to each category of the environmental turbulence
(Song et al., 2005; Wang et al., 2004; Calantone et al., 2003). In the case of technological
turbulence, the measured elements were: the speed of change in technology; opportunities
arising due to new technologies; the ability to predict technological change, and the degree
of technological change in the industry. Questions regarding market turbulence referred to
market uncertainty, the predictability of changes in demand, the predictability of
competitors’ activities, and competition intensity. Indicators of environmental turbulence
were evaluated on a five-point Likert scale. Environmental turbulence reflects, to a great

extent, the specifics of the industries in which firms operate.
6.4 Data

The population targeted in and by the survey was obtained from the database of legal
entities provided by the Agency of the Republic of Slovenia for Public Legal Records and
Related Services (slo. Agencija Republike Slovenije za javnopravne evidence in storitve —

AJPES).”

Companies were selected according to the CPA 2002 classification (Statistical
Classification of Products by Activity in the European Economic Activity) provided by
Eurostat. Included companies were those with products under code D (manufactured
products) without codes ending with 9 (xx.xx.9) that refer to product-related industrial
services. For problems arising from product finishing industries such as production of
clothing items, several further product codes were excluded. This is to avoid the potential
confusions stemming from aligning the design function in these companies with the
definition of the traditional R&D function and related activities in manufacturing firms.

Other product groups were selected as presented in Table 3.

22 Changes in accounting standards affected the collection of data for the fiscal year 2006. Data on exports

and employee numbers are no longer available from the commercial database.
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Table 3: CPA 2002 product groups selected for the target population of manufacturing firms

(medium-size and large) including number of respondents

N No. qf firms  No. of re!\:)%r(t);d
Code Products by activity Excluded* in resp_ondlng product
population firms lines*
DA 15 Food products and beverages 39 | |
16 Tobacco products
17 Textiles 17.3-17.7: textile finished
DB products 9 2 (4)**x* 2 (4)***
18 Wearing apparel; furs All
19.2-19.3: luggage, handbags
DC 19  Leather and leather products and the like; saddlery and 1 0 0
harness, footwear
Wood and products of wood and cork;
DD 20 except furniture; manufacture of 15 0 (1)*** 0 (3)***
articles of straw and plaiting materials
DE 21 l.)ulp, paper and paper products. 13 ) 3
22 Printed matter and recorded media All
DF 23 Coke, refined petroleum products 0 0 0
and nuclear fuel
DG 24 Chemicals, chemical products and 33 10 14
man-made fibers
DH 25 Rubber and plastic products 36 3 3
DI 26  Other non-metallic mineral products 25 1 1
27 Basic metals
DJ ,g [Fabricated metal products, except 56 6 6
machinery and equipment
DK 29 Machinery. and eql}ipment not 53 4 7
earlier classified
30 Office machinery and computers
3 Electrical machinery aqd apparatus not
earlier classified
DL 1 Radio, television and communication 51 17 21
equipment and apparatus
33 .Medical, precision and optical
instruments; watches and clocks
34 Motor vehicles, .trailers and semi-
DM trailers 17 2 2
35 Other transport equipment
36 Furniture; other.manufa'ctured
DN goods not earlier classified 33 3 5
37 Secondary raw materials
Total: 381 53 70

* Also excluded were all industrial services with codes xx.xx.9.

** Reported product lines with distinctive competencies.

**% Numbers in parentheses denote the number of responses obtained, including those observations that were

excluded as outliers for the analysis (consecutive years of negative EBIT).

Source: AJPES, 2007 and survey data.
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Furthermore, only those companies that had been registered prior to 2002 and had been
operating throughout the whole period 2002-2006 were included. The population has been
additionally narrowed down to medium-sized and large companies with established
business functions. The target population of companies thus consisted of 187 medium-

sized, and 194 large companies; in total, 381 companies.

The size of firms was adopted from the AJPES database in accordance with the 55th article
of the Companies Act (2006; slo. Zakon o gospodarskih druzbah — ZGD-1). The definition
adheres to criteria regarding the average number of employees in a financial year, net sales
income, and the value of assets. Each size category is defined by meeting two of the
criteria, as follows:
e Micro company:

- average number of employees in a financial year does not exceed 10,

- net sales income does not exceed 2,000,000 EUR, and

- value of assets does not exceed 2,000,000 EUR.
e Small company:

- average number of employees in a financial year does not exceed 50,

- net sales income does not exceed 7,300,000 EUR, and

- value of assets does not exceed 3,650,000 EUR.
e Medium-sized company:

- average number of employees in a financial year does not exceed 250,

- net sales income does not exceed 29,200,000 EUR, and

- value of assets does not exceed 14,600,000 EUR.

Medium-sized company criteria at the same time define the lower threshold applying to

large companies.

In total, 53 companies returned valid questionnaires yielding a 13.9% response rate.
Companies were asked to provide data for individual product lines where applicable. Nine
companies gave responses for more than one product line thus providing a total sample of
70 observations. As a result of further analysis, 3 companies with 5 product lines in total

were excluded, due to consecutive negative EBIT results.
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6.4.1 General company data

The majority of firms in the sample are large firms (76%). As of the year 2006 most firms
(86%) have been present in their respective industries for more than 30 years.”> Only 2
companies have between 5 and 10 years of experience, while 5 companies have between
10 and 20 years of experience in the industry. In total, 72% of the companies belong to a
formal group of firms with interrelated ownership. 78% of the companies in the sample
have majority domestic ownership, 20% foreign and there is also one company with the

relatively uncommon status of being of equal-share domestic and foreign ownership.

While only 6 companies in the sample have only one distinct product lines, 27 companies
have 2 or 3 and 17 companies have 4 or more. The sales generated in 2006 by the firms in
the sample ranged from 3,624,000 EUR to 733,308,000 EUR, with the average sales
amounting to 79,199,000 EUR. The average annual growth of sales in the 5 year period
from 2002 to 2006 inclusive was 8.80%, with respect to which it is important to note that
some firms witnessed negative sales growth rates. While 643.68 was the average annual
number of employees of the 53 firms in 2005, the median was only 275.87, with the
average gross wage being 1,552 EUR. The data is presented in Table 4. It can be
concluded that the firms are export-oriented. In 2005 the firms generated, on average,

71.86% of their sales abroad.

The mean value of the reported R&D expenditure in 2006 is 4.48%, measured as a
percentage of total sales. Companies do keep track of their R&D expenditure, a practice
that was, until recently, strongly encouraged by tax conditions which were favourable in
terms of income tax benefits. It is quite different when advertising expenditure is
considered. Many companies do not yet account for this expenditure in a separate category
and are therefore unable to provide the data. Those that do have a better understanding of
their advertising expenditure in accounting terms, however, reported very low values; on

average, below one percent.

2 Most changed their legal status during the process of privatization which took place in the 1990's, but

remained within the same industry.
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It is encouraging to note that the firms generate the vast majority of their sales through
products branded as their own. Not only is this important as it allows the company to
enhance its brand’s recognition, but also because own-brands make higher price mark-ups
possible. This can be seen from the added value which is calculated as the mark-up on
costs of goods sold that is reflected in the prices of these products. On average, the firms

thus managed to earn a 40.46% gross margin on their products.

On average, the firms replace two thirds of their product portfolio, measured as a
percentage of sales, within 3 years. These data point both to short product life-cycles and

to intense competition through R&D as well as design.

Table 4: General firm data

Data for year 2006 Mean Median  Std. Dev. Min Max
Sales (000 EUR) 79,199 29,346 12,524 3,624 733,308
Sales growth during 2002-2006 (annual 8.80% 925% 6.76% -10.94 26.10

average)

No. of employees (2005) 643.68 275.87 974.41 43.63  5,673.66
Gross wage per employee 2005 (EUR) 1,552 1,512 449 930 3,180
Share of export in total sales (2005) 71.86% 76.58% 23.66% 1.40% 98.80%
R&D expenditure as % of sales 4.48% 3.00% 4.01% 0.00% 17.00%
Advertising expenditure as % of sales 0.98% 0.85% 1.03% 0.00% 4.50%
Added value™ 40.46%  3642%  19.97% 7.51%  105.60%
Sales under own brand (%) 82.02% 100% 30.38% 0.00% 100%
Sﬁ;f;nfe;‘;f‘elsagiﬁgffé ;r:s‘?;a;‘:rlsa(si) 66.40%  87.50%  37.04% 0.00% 100%

Source: Survey data and own calculations.

# Added value calculated as the difference between sales and costs of goods sold, relative to costs of goods

sold (multiplied by 100 to obtain %). All same-year data.
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Table 5: Ownership structure (% of total)

Data for 2006 Mean Median  Std. Dev. Min Max
State funds 7.05 0.00 16.51 0.00 70.50
Investment funds 7.48 0.00 15.97 0.00 61.83
Other companies 54.34 68.48 44.73 0.00 100.00
Banks 1.25 0.00 3.63 0.00 16.00
Minority owners 3.36 0.00 8.23 0.00 49.00

State of Republic of Slovenia and

municipalities 0.00 0.00 0.00 0.00 0.00
Employee ownership 0.00 0.00 0.00 0.00 0.00
Management 4.82 0.00 14.09 0.00 80.00
Ex-employees, retired employees, relatives 21.01 0.00 38.42 0.00 100.00
Non-realized internal buyout 0.91 0.00 2.65 0.00 15.00
Other 0.97 0.00 3.94 0.00 23.50

Source: Survey data and own calculations.

The results concerning ownership structure (Table 5) reveal that the most common owner
of the companies in the sample are other companies (on average 54.3%). This is in
accordance with the fact that most of these companies belong to formal groups of
companies. The second most important category of owners appear to be ex-employees,
retired employees and their relatives (21.0%), followed by state funds and investment
funds (both with average ownership shares roughly at 7%). At slightly less than 5%

ownership, management has a rather small share.
6.4.2 R&D activities and the production function

Companies in the sample rely predominantly on internal R&D activities. 33.8% of the 65
production lines in the sample carry out only internal R&D (Table 6). 49.2% of production
lines are the subjects of joint R&D, wherein internal R&D activities are dominant.
Balanced (7.6%) and prevailing external R&D are somewhat rarer (7.7% and 9.2%,
respectively), with no reports whatsoever of external R&D alone. In those cases where
companies cooperate at the level of R&D, 36.9% production lines recognize in-house R&D
to be the key source of added value, followed by equal added value provided by both types
of research input. Only 6.2% of production lines engaging in joint R&D find external R&D

to contribute more to the added value of innovations.
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Table 6: R&D function

el proided for all i o ot o
Internal or external R&D function Only internal 33.8%
Internal prevailing 49.2%
Balanced 7.7%
External prevailing 9.2%
Only external 0.0%
Added value of collaborative innovation Internal grater 36.9%
(in total 43 production lines) Equal 23.1%
External greater 6.2%
Innovation and imitation in R&D Only imitation 6.2%
Imitation prevailing 40.0%
Balanced 29.2%
Innovation prevailing 20.0%
Only innovation 4.6%

Source: Survey data and own calculations.

Although imitation prevails as the predominant strategy in R&D, innovation is nonetheless
strong as well. Of all observed product lines observed, 6.2% depend solely on imitation
and 40.0% depend largely on imitation. In 29.2% of the cases both imitation and strategy
of innovation are employed in a balanced way. 4.6% of product lines solely depend on

innovation in their R&D activities.

Firms rated each specific innovation goal in its R&D activities on a 5 point scale, with
value 1 meaning “not important” and 5 “very important” (Table 7). All of the innovation
goals proved to be of significant importance. The highest average value was ascribed to
better company image (4.25), followed by improved appearance (4.15), this last pointing to
the role of design. Improved product functionality received the third highest score, While
lower production costs and improved product use were assigned the lowest values. The
relatively lower importance of improved product use could be explained by many products
being intermediate products that are, as such, already developed to fit the requirements of

the end product of which they are to be a constituent part.
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Table 7: Innovation goals

Innovation goal Mean Median  Std. Dev. Min Max
Improved product use 3.20 3.00 1.31 1.00 5.00
Improved product functionality 3.78 4.00 1.27 1.00 5.00
Lower production costs for your company 3.40 3.00 1.07 1.00 5.00
Improved appearance 4.15 5.00 1.06 1.00 5.00
Better company image 4.25 5.00 1.02 1.00 5.00

Source: Survey data and own calculations.

The most widespread type of production is the production of a standardized series (Table
8). On average, 48.0% of product volume for the product lines in question is based on one
or other standardized series. This is followed by the production of a series specified by the
buyer, where the average percent of volume produced is 33.1%. The other two options are
considerably less represented. Out of 65 product lines, 58.5% make no use whatsoever of

customized production and only 24.6% employ and implement mass customization.

Table 8: Types of production as share of total quantities produced (%)

Data for 2006 Mean Median  Std. Dev. Min Max
Customized production 10.51 0.00 25.14 0.00 100.00
Production of series specified by the buyer 33.14 20.00 36.25 0.00 100.00
Production of standardized series 48.03 50.00 40.37 0.00 100.00
Mass customization 8.32 0.00 22.77 0.00 100.00

Source: Survey data and own calculations.

6.4.3 Aggregate R&D company data

Research regarding improvements to existing products and technologies constitute, on
average, the largest proportion of the R&D expenditure of the companies in the featured
sample (36.1%) (Table 9). The second most dominant R&D expenditure category is the
development of new-generation products, which is, compared to the incremental
innovation of the previous category, connected with more risk and higher costs.
Expenditures relating to the development of new production methods and processes, on

average, amount to 17.7%. Basic research and laboratory activities are very scarce (8.0%
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and 7.1% respectively). It can be observed that incremental innovation take up the largest

portion of the R&D expenditure of the firms comprising the sample.

Regarding R&D expenditure, I would like to point out that it is important to keep in mind
that R&D expenditure may not provide a complete picture of those companies that
engaged in a considerable amount of R&D through strategic partnership; in such cases,
R&D activities may be outsourced to a partner that subsequently becomes an exclusive

supplier to the firm.

Table 9: R&D expenditure structure as a share of total R&D expenditure during 2004-2006 (%)

Period 2004-2006 Mean Median Std. Dev. Min Max

Basic research 8.00 5.00 10.57 0.00 50.00

Research for improving existing products

. 36.14 30.00 27.11 0.00 100.00
and technologies
Development of new generation products 27.18 20.00 23.53 0.00 90.00
Development of new production methods 17.69 10.00 22.90 0.00 100.00
and processes
Laboratory activities 7.15 5.00 9.51 0.00 40.00

Source: Survey data and own calculations.

Table 10, which presents the structure of the financing sources of R&D expenditure, shows
that internal funds are the predominant source (84.7%). Already during the pilot testing of
the questionnaire it emerged that internal sources are the most consistent, while others
fluctuate depending on specific projects and are, therefore, temporary. Loans, state funding
and funding from the European Union amount to several percent each. The level of joint
investment with both domestic and foreign partners is very low (0.5% and 1.8%),
something which also holds for funding through universities and research institutions

(0.4%). All of these three sources are linked to collaborative R&D efforts.
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Table 10: Structure of financing sources of R&D as a share of total R&D
expenditure during 2004-2006 (%)

Period 2004-2006 Mean Median  Std. Dev. Min Max
Internal sources 84.74 95.50 24.46 0.00 100.00
Loans 4.90 0.00 15.83 0.00 90.00
Joint investment with domestic partners 0.51 0.00 1.75 0.00 10.00
Joint investmen; :2:1}; rfsoreign industrial 1.85 0.00 7 64 0.00 45.00
Universities and research institutions 0.45 0.00 1.71 0.00 10.00
State funding 3.67 0.00 8.15 0.00 44.00
EU 2.06 0.00 7.20 0.00 40.00

Source: Survey data and own calculations.

6.5 Innovative performance based clustering

In this section I aim to identify groups of distinct product lines that share similar
characteristics with respect to innovative performance and underlying competencies. As
presented in the literature review, firms develop different sets of competencies on which
they build their competitive advantage. In order to obtain segments of firms’ products
lines based on their innovative performance, I carried out a clustering procedure on the
variables N CH_PROD and QUAL PROD. In order to organize observed cases into these
relatively homogenous groups, [ applied techniques of cluster analysis or data
segmentation. While objects within the same group — cluster — share similarities, they tend
to be different compared to objects within other clusters. Comparisons of clusters not only
provide an insight into such differences but thereby also provide an understanding of their
own characteristics. As firms, and big ones in particular, try to take advantage of synergies
and economies of scale and scope, many diversify into different businesses. A distinction
will thus be made between specific businesses or product lines within the company, as

identified by the respondents.

In accordance with the literature review of the underlying theory concerning innovation
and technology leaders and followers, clusters of companies are identified based on two

indicators of innovative performance. According to Formann (1984), the minimal sample

size should equal 2*, where k is the number of variables in the segmentation base, or
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preferably 5*2*. In the analysis presented the minimum sample size required is thus

5%2% =20 (< 65).

I begin with the hierarchical method, which divides clustering data into subsets by finding
clusters which succeed those already established. Agglomerative clustering presents a
»bottom-up« approach by grouping objects into bigger and bigger clusters. The opposite is
divisive clustering, a »top-down« approach, which begins with objects grouped as a single

cluster and subsequently divides and subdivides each object in a separate cluster.

Agglomerative hierarchical clustering procedure generates a partition sequence of the data

of the following form: P

n?

P _,,..., P . The first partition P, is composed of n single object

“clusters”, while the last single groups partition P, contains all n cases. The method joins

at each step the two closest and most similar clusters. Agglomerative techniques vary in
how they define distance (similarity) between clusters. The average linkage method and
Ward’s procedure have been show to be superior to others (Johnson & Wichern, 1998).
With average group linkage the formed groups are represented by their mean values for
each variable — their mean vector. Distances between groups are defined in terms of the
distance between two such mean vectors. Ward (1963) developed a clustering procedure
that seeks to form partitions in a way that minimizes “information loss with each
grouping.” It is a method in which the squared Euclidean distance to the cluster means is
minimized, and calculates the distance between clusters according to the following

equation:

(n, +n;)n,

(15)

d(C,uC,,C,)= d*(T

i

— Uy
(n,+n;, +n,)

Where clusters C; and C; are the closest and therefore joined C, U C;. The distance
between this new group and C, is then calculated. The numbers of objects belonging to a
specific cluster are denoted by n,,n; and n, respectively. The distance between cluster
centroids 7;; and T, is denoted by d. A graphical representation of both methods is

provided in Figure 5.
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Figure 5: Graphical representation of average group linkage and

Ward’s hierarchical clustering method

@ Average linkage @

Average dlstance

Cluster 1 Cluster 2
Ward’s procedure

Source: Malhotra and Birks, 2003, p. 602.

By applying Ward’s procedure I obtained a dendrogram (Appendix D) which is a graphical
representation of fusions made at each successive stage of partitioning. 5 observations
belonging to firms reporting consecutive losses during the observed period were removed

as outliers, thus yielding a sample of 65 observations.

To identify final clusters I used a two step methodology (Ferligoj, 1989, p. 88) which
applies non-hierarchical methods in order to improve the classification if necessary. I
applied MacQueen’s K-means method by calculating the centroids for the 3 previously
defined clusters as seeds. Centroids are calculated as the average values of variables for
each separate cluster. The method organizes observations into those clusters whose
centroids are the closest. Since the conclusions of this method depend on the order of cases
in the data set, I first ordered them according to their classification as yielded by the
hierarchical method. In the ensuing steps the method repeatedly calculates the centroids of
the new clusters in case any objects have been moved. As seen in Table 11, only one

iteration was performed.

The K-means method classified 1 object out of 65 into the 3 clusters differently from the
hierarchical Ward's procedure (classification table in Appendix E). Convergence was
achieved due to a lack of change in cluster centres. The current iteration is 1, with the
minimum distance between initial centres being 0.751. Thus, hierarchical clustering had

already produced a good solution.
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Table 11: K-means method iteration history report

Iteration Change in cluster centers
1 2 3
1 0.000 0.000 0.000

I identified three distinct segments which I further compared in terms of competencies, in
order to gain a deeper understanding of the differences obtaining between them.” In Table
12 pluses (+ in the table) below the average values of segment variables denote whether
the differences between segments are statistically significant. If they are not, segments are
given the same number of pluses. If differences are established, segments are given
varying numbers of pluses, the one with the most being that with the highest mean value.
Turning to the variable N CH PROD, we can conclude that there are no statistically
significant differences observed between the first and second segments (both denoted by

one plus [+]). However, there are differences between the first two segments, on one hand,

and the third segment, which is ascribed two pluses[+ +], on the other.

The following three segments were identified (Table 12):
e technology followers with weak competencies,
e technology followers with strong competencies and

e technology leaders.

Based on indicators of innovative performance, it can observed that the first segment -
technology followers with weak competencies - introduced the smallest number of new
products as well as those of the poorest quality relative to their main competitors (both
indicator scores are below the level of main competitors, value 3). Conversely, it is the
third segment - technology leaders - that surpasses main competitors according to both
indicators (values above 4 — better than main competitors). While the second segment is
lagging behind in terms of the number of innovations, it appears to compensate for the lack

of new product variety to some extent with the high quality of those new products it does

3 Segments were compared using ANOVA and »post-hoc Duncan test« (equal variances assumed), P<0,05

(see Table 12).
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produce. Further implication that we are dealing with technology followers in the case of
the first two segments is provided by their predominant strategy being that of imitation

(values below 3 — balanced innovation), which is technologically less demanding.

There is a distinct gap between the first and the third segment when analyzing all three
groups of competencies, the first having weaker competencies than main competitors and
the third more highly developed ones. The only exception to this general rule is found in
connection with the acquisition of information on competitors (INFO_COMP) among

marketing competencies.

When addressing technological competencies separately, technology leaders surpass both
segments of followers with regards to all three competencies (RD ADVAN,
TECH_CAP NQ and TECH TREND F). The one technological competence that sets
apart both segments of technology followers is TECH CAP_NQ at which technology
followers reach the level of their main competitors. This competence is also that in terms
of which technology leaders did best within technological competencies (value 4.10 —

better than main competitors).

The marketing competence that sets technology leaders apart from technology followers
with strong competencies is INFO_CUST. No statistically significant differences can be
observed between leaders and followers with strong competencies with respect to
relationship building with customers and suppliers (CUST REALT, SUPP _RELAT).
However, it is in terms of these two competencies that the segment of followers with weak
competencies lags furthest behind. There are however no differences between the segments
in terms of their competence in acquiring information about competitors (INFO COMP),
all reaching the level of their main competitors. It appears that access to information on
competitors is a potential source of competitive advantage since this type of information is
available to all types of firms. Marketing competencies as a whole appear to be the most
competitive group of competencies for the segment of followers with weak competencies

reaching values close to 3.

Among complementary competencies, only RD STP sets technology leaders apart from
followers with strong competencies. This competence is also somewhat closely related to
the technological competence TECH CAP NQ in which followers with strong

competencies also trail the leader. Not only do strategic technologic partnerships have the
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potential to benefit TECH_CAP_NQ, but also RD_ADVAN due to the availability of new
knowledge. While both segments have a clear and well defined strategy, a cost efficient
R&D and efficient transfer of technological and marketing knowledge, followers with
strong competencies share the same level of competitiveness in RD_STP with the weakest

segment.

Technology leaders perform very favourably regarding NPD lead times, also making
greater contributions to industry trends and relying more on innovation than imitation. The
segment of technology followers with strong competencies is also competitive when it
comes to lead times in developing improved products, although not to the extent of
technology leaders. Unlike technology leaders, both follower segments are expected
neither to report favourable lead times in developing completely new products, nor to
contribute substantially to trends in the industry. Similarly, followers rely predominantly

on imitation.

This part of the analysis already provides partial support for Hypothesis 1, in the form of
the statistically significant differences in competencies found among firm segments that
had been grouped based on their innovative performance. Differences in innovative
performance therefore appear to be linked to differences in competencies. Further evidence

to support this hypothesis is presented in the analyses that follow.

Three segments of firms were established, including one group of technology leaders
displaying strong innovative performance and competencies developed beyond the level of
their main competitors. Two different segments of technology followers with weaker
innovative performance were also observed, one of which maintains competitive position
through the possession of competencies at the level of competitors, the other clearly
lagging behind. The most significant gap between competitive technology followers and
technology leaders was observed in technological competencies while they maintain
relatively high levels of marketing in complementary competencies. This confirms
Hypothesis 2. The differences between the two segments of technology followers, both of
which still engage to some extent in innovative activity, speak in favour of Hypothesis 3.
Technology followers with strong competencies at the same time exhibit better business
performance than followers with weak competencies. The innovative activity of both
segments relies most heavily on incremental innovation and imitation as implied in

Hypothesis 4.
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Table 12: Product lines segments described by innovative performance, competencies and NPD characteristics

Segments
Technology  Technology  Technology
) followers-  followers - leaders
Variables weak strong

No. of product lines 25 19 21
No. of different companies 21 16 20
Innovative performance (IP)
Number of modified, improved and N_CH PROD 2.84 + 2.89 + 424 ++
completely new products in period 2004-2006
Quality of products QUAL PROD 2.96 + 421 ++ 424 ++
Technological competencies (TC)
Advancement of R&D RD ADVAN| 284 + 3.16 + 3.86 ++
Number of quality technological TECH_CAP_NQ 272 + 332 ++ 410 +++
capabilities inside the firm or through
strategic partnerships
Prediction of technological trends TECH TREND F| 2.68 + 3.00 + 395 ++
Marketing competencies (MC)
Obtaining information about changes in INFO_CUST 2.92 + 326 + 395 ++
customer preferences and needs
Acquisition of real time information INFO_COMP 3.00 + 3.16 + 329 +
about competitors
Establishing and managing long-term CUST RELAT 332 + 3.79 ++ 4.10 ++
customer relations
Establishing and managing long-term SUPP RELAT| 292 + 3.58 ++ 3.67 ++
relations with suppliers
Complementary competencies (CC)
Good transfer of technological and TECH_MRKT KN| 2.80 + 332 ++ 3.52 ++
marketing knowledge among business
units
The intensity, quality and extent of R&D RD STP| 248 + 3.00 + 3.57 ++
knowledge transfer in co-operation with
strategic partners
Cost-efficiency of product development RD_COST_EFF 2.84 + 337 ++ 3.52 ++
Clearly defined activities of business ACT STRAT| 2.88 + 3.58 ++ 3.62 ++
units in the corporate strategy of our firm
New product development
Time needed to develop an improved product TIME IMPR| 2.76 + 321 ++ 3,76 +++
Time needed to develop a new generation TIME NEW| 248 + 2.63 + 371 ++
product
Contribution of the firm to industry trends TRENDS| 244 + 247 + 324 ++
Imitation VS innovation strategy 232 + 2.74 + 333 ++

Note: For each variable a segment is described by a mean value (except numbers of product lines and firms

counted from the sample). Pluses denote segments with statistically significant differences. Applied was

ANOVA, “post-hoc Duncan test”, P<0.05.
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6.6 Structural models

Structural equation modelling (SEM) is a collection of statistical techniques that facilitate
the examination of a set of relationships between one or more independent and dependent
variables. To test the hypotheses I have employed the Partial Least Squares (PLS)
approach to structural modelling. The method makes minimal demands in terms of
measurement scales, sample size and residual distributions. It can be used for both

establishing theory and for confirmation purposes or theory testing.

Unlike some of the well known factor-based, covariance fitting approaches for latent
structural modelling, among them LISREL, EQS and AMOS, PLS is component based.
Therefore it avoids the problems of inadmissible solution and factor indeterminacy
(Fornell & Bookstein, 1982). With factor-based covariance fitting approach, the
indeterminacy of factor score estimations can lead to a loss of predictive accuracy, which
constitutes a problem in the case of theory development. This approach makes use of
covariance based full-information estimation methods, among them Maximum Likelihood
or Generalized Least Squares. Chin et al. (2003) suggest the PLS approach is in many
cases more suitable for application and prediction purposes. It is namely assumed that all
the measured variance in useful variance is to be explained. Latent variables are estimated
as exact linear combinations of the observed measures. By avoiding the indeterminacy
problem it provides an exact definition of component scores. It uses the iterative estimation
technique (Wold, 1981) and provides a general model encompassing techniques such as
canonical correlation, redundancy analysis, multiple regression, multivariate analysis of
variance, and principal components. The iterative algorithm generally consists of a series
of ordinary least squares analyses, such that identification is not a problem for recursive
models. At the same time, it does not presume any distributional form for measured

variables.

Regarding sample size, a strong rule of thumb defines it as being equal to the larger of the

following (Chin et al., 2003):

e ten times the scale of the largest number of formative (causal) indicators (this does not
apply to the use of reflective indicators), or

e ten times the largest number of structural paths directed at a particular construct in the

structural model.
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A weaker rule of thumb suggests using a multiplier of five instead of ten. While PLS is
regarded as a better suited option for explaining complex relationships (Fornell et al.,
1990), it is argued that PLS is less appropriate for confirmatory analysis, being primarily
intended for causal-predictive analysis in situations of high complexity and low theoretical
information (Wold, 1982). In my research I used SmartPLS 2.0 (beta) software (Ringle et
al., 2005) to perform the PLS analysis of structural models.

A structural model requires two types of models; namely, (a) the measurement model (so-
called outer model) that connects the manifest variables (indicators, items) to the latent
variables (constructs), and (b) the structural model (inner model) that connects the latent
variables with one another. So as to assess the measurement model, the types of
relationship between the latent constructs and the indicators have to be specified first. The
reflective approach was applied due to the manifest variables or indicators in the model

being considered to reflect their latent variables (Tenenhaus et al., 2005).
6.6.1 Structural models of competencies and innovative performance

The proposed model of competencies and innovative performance was first assessed for
the sample of 65 product lines. Manifest and latent variables along with their labels used in
the analysis are presented in Table 13. The proposed model is graphically presented in
Figure 6 and consists of four latent variables (constructs); that is, three groups of
competencies and innovative performance IP, all of which are represented by circles. The
13 indicators or manifest variables are represented by square boxes. With 3 structural paths
the sample size requirement for the reflective model is met with N = 65 being larger than

10*3 = 30.

I set out to analyze four distinct constructs of innovative performance, thus obtaining four
distinct models. The baseline model measures IP with indicators NO_CH PROD and
QUAL PROD. New product variety as a result of a firm’s innovative activity is accounted
for by the variable NO CH PROD. The technical dimension of new product performance
is measured by QUAL PROD. In order to analyze the differences between competencies
relating to superiority in R&D activities regarding (a) incremental innovation captured in
improved products, and (b) radical innovation captured in new generations of products, I
have substituted accordingly the general indicator of the construct innovative performance.

To account for incremental innovation [ introduced as a replacement indicator
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TIME IMPR, for radical innovation indicator the TIME NEW, and for the trend-setting
role of a firm in the industry, the indicator TRENDS. All indicators and their

corresponding latent variables are listed in Table 13.

I first checked the different models of innovative performance for internal consistency

reliability, convergent validity and discriminant validity in order to establish the adequacy

of latent variables with respect to capturing their corresponding manifest variables (steps

proposed by Anderson and Gebring (1988)). The proposed models were assessed for the

sample of 65 product lines of 50 firms.

Table 13: Latent variables and their indicators

Indicator Indicator label Mean St.Dev. Latentvariable

Advancement of R&D RD_ADVAN 322 0.932

her of quall hnological hilid Technological
Num er of quality technological capabilities TECH CAP NQ 332 0935  competencies
inside the firm or through strategic partnerships - - (TC)
Prediction of technological trends TECH_TREND_ F 3.18 0.896
Obtaining information about changes in INFO CUST 374 0.828
customer preferences and needs -
Acquisition of real time information about .
competitors INFO_COMP 3.20 0.670 Marketing

o . competencies
Estal?llshlng and managing long-term customer CUST RELAT 340 0.857 (MC)
relations -
E§tabllsh1gg and managing long-term relations SUPP RELAT 336 0.722
with suppliers -
Good transfer of techn.ologlcal'and marketing TECH MRKT KN 320 0.756
knowledge among business units - -
The intensity, quality and extent of research and Comol
development knowledge transfer in co- RD_STP 2.98 1.059 omp emenjcary
operation with strategic partners competencies
CcC
Cost-efficiency of product development RD_COST_EFF 3.24 0.797 (0
Clearly defined activities of business units in ACT STRAT 328 0.809
the corporate strategy of our firm -
Number of modified, improved and completely
new products in period 2004-2006 N_CH_PROD 3.36 0.921
Time needed to develop an improved product TIME IMPR 3.30 0.839 Innovative
. . f

Time needed to develop a new generation TIME NEW 3.00 1.069 performance
product - (IP)
Contribution of the firm to industry trends TRENDS 2.82 1.063
Quality of products QUAL PROD 3.70 0.707
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Analysis of the baseline model of innovative performance shows that internal consistency
reliability can be confirmed since the values of composite reliability for all constructs

exceed the threshold of 0.70, the minimum value being 0.7869 (Table 14).

Table 14: Composite reliability, correlation matrix and the square roots of AVE

$§|T;E?|Sulttye TC MC cc P
TC 0.9197 0.8903
MC 0.8438 0.6542 0.7613
cc 0.8340 0.6583 0.7260 0.7474
1P 0.7869 0.7273 0.6885 0.6861 0.8054

Note: The square roots of AVE are in the diagonal in italics. Below the diagonal are correlation coefficients.

Table 15 shows only those cross loadings with values larger than the mean of the absolute
values, 0.6027. The suggested cut-off for factor loadings is 0.60 (Hatcher, 1994). The
minimum value of proposed indicators in the observed model is 0.6134. All latent
variables are well correlated with their own manifest variables. Thus, manifest variables
adequately describe their latent variables and are, in so doing, validated, thus
demonstrating the convergent validity. Furthermore, the average variance extracted (AVE)
is higher than 0.50 for each construct (see square roots of AVE in Table 14). This criterion
guarantees that in the measurement of a construct there is more valid variance explained

than error (Fornell & Cha, 1994).

Fornell and Cha (1994) also provided the criterion for discriminant validity according to
which the square root of AVE of each latent variable should be higher than all of its
correlations with other latent variables in the model. The square root of AVE for each
construct is stated in the diagonal in Table 14 and, as can be seen, they are higher than the
correlation coefficients directly below them. This indicates that the latent variables in the

proposed model are both conceptually and empirically distinct from each other.
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Table 15: Cross loadings between manifest and latent variables

Indicators TC MC CC IP
RD_ADVAN 0.8481 (19.396)
TECH _CAP NQ 0.9076 (44.542) 0.7019
TECH _TREND F 0.9139 (42.422)  0.6286 0.6145 0.6675
INFO_CUST 0.6154 0.8452 (26.603) 0.6227 0.6738
INFO_COMP 0.6134  (5.539)
CUST RELAT 0.8740 (27.265)  0.6248
SUPP RELAT 0.6812  (9.183)
TECH MRKT KN 0.7955 (10.885)
RD_STP 0.6534 0.7589 (17.404)
RD_COST_EFF 0.6329  (5.227)
ACT_STRAT 0.6908 0.7910  (2.054)
N_CH_PROD 0.6427 0.8187 (15.836)
QUAL_PROD 0.7919 (12.611)

Note: T-values are stated in parentheses for those indicators that belong to a designated latent variable in the

model. All significant at P<0.001.

For the other three models internal consistency reliability was also confirmed as the values
of composite reliability for all constructs in all four models exceed the stated threshold of
0.70. The values of cross loadings for proposed indicators in the observed models are
above the cut-off point of 0.60. All latent variables are well correlated with their indicators.
Furthermore, the values of average variance extracted (AVE) are above 0.50 for each
construct. Requirements of convergent and discriminant validity are thus also satisfied.

Detailed tables are included in the Appendices F, G and H.

Since PLS does not make any distributional assumptions, a bootstrapping method of
resampling with replacement was applied, with standard errors being computed on the
basis of 500 bootstrapping runs and 65 cases, corresponding to the number of observation

units. This was in line with the procedure proposed by Andrews and Buchinsky (2000).

Results for the path coefficients of the baseline model (Figure 6 and Table 16) show that
technological competencies have the highest path coefficient and, therefore, the biggest
impact on innovative performance. They are followed by marketing competencies and
complementary competencies. This finding is similar to that of Jeong et al. (2006), who

claim that the technological orientation of firms has a greater impact on technical
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performance and profitability than customer orientation, however, the latter is more crucial
from the viewpoint of customer acceptance of new products. In order to facilitate the

coordination of both groups of competencies, complementary competencies are necessary.

Figure 6: Baseline model of innovative performance and path coefficients

RD ADVAN

TECH_CAP_NQ

TECH_TREND F

0.409 (4.075)*
INFO_CUST
N_CH_PROD
INFO_COMP
CUST_RELAT 0.250 (2.346)*%
QUAL_PROD
SUPP_RELAT

TECH_MRKT KN 0.235 (2.280)***

RD_STP

RD_COST_EFF

ACT_STRAT

Note: T-values are stated in parentheses.
*Significant at level P<0.001.
**Significant at level P<0.01.
***Significant at level P<0.05.

By comparing the path coefficients of the four models, it can be observed that the
incremental innovation model with the indicator TIME IMPR yields results that are
approximately the same as those provided by the baseline model, with the exception being
that complementary competencies play a more important role than marketing
competencies. This result shows that the efficiency of new-product development processes
relies to a greater extent on competencies of a technological nature than on those of the

marketing type. It is in line with the finding of Swink and Song (2007) that integration of
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technological and marketing knowledge can prolong the technological development stage
of a new-product development process. This is even more evident in development
endeavours which are technologically more demanding. These are, namely, the
development of new-generation products (TIME NEW) and the setting of trends
(TRENDS). In these two cases the path coefficients for marketing competencies are not
significant. However, this is not to suggest that market knowledge does not play any role
whatsoever in technologically more complex projects. It can be clearly seen that
complementary competencies - as an integrator of both technological and marketing
knowledge - are statistically significant in all of the models. This result is partially aligned
with the findings of Lynn et al. (1996), which suggest that the use of commonly known
market tools - among them concept testing, customer surveys, conjoint analysis, focus
groups, and demographics segmentation- is limited when developing innovative products
as they rely on users being able to articulate their needs. Furthermore, in the model
accounting for trend-setting complementary competencies outperform the technological

competencies.

Table 16: Comparison of path coefficients of the constructs for the three models

. Incremental Radical innovation  Model accounting
Baseline model . . .
innovation model model for trend-setting
Path N_CH_PROD TIME _IMPR TIME NEW TRENDS
TC->IP 0.409 (4.075) * 0.341 (2.843) ** 0.363 (2.787) ** 0.307 (2.537) **
MC->1P 0.250 (2.346) ** 0.211 (1.537) #skk* 0.137 (1.192) 0.115 (0.813)
CC->1pP 0.235(2.280) ***  0.301 (2.423) ** 0.352 (2.769) ** 0.381 (2.582) **
R? 0.63 0.57 0.58 0.52

T-values are stated in parentheses.

kxR [k [ kRx P<(.001, P<0.01, P<0.05 and P<0.1, respectively.

Table 17 lists, for each of the four models, the weights of specific indicators with respect to
their corresponding latent variables, thus making it possible to take a more detailed look at
the competencies. These weights explain the link between the manifest variables and their

latent counterparts.
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Table 17: Weights of manifest variables for the four models

Baseline model Incremental Radical innovation Model accounting
innovation model model for trend-setting

Indicator N _CH_PROD TIME IMPR TIME NEW TRENDS
RD ADVAN 0.3257 0.3371 0.3551 0.3237
TECH_CAP_NQ 0.4074 0.4234 0.3984 0.4181
TECH_TREND F 0.3874 0.3608 0.3688 0.3786
INFO_CUST 0.4289 0.4007 0.4020 0.4012
INFO_COMP 0.2203 0.2752 0.2960 0.2662
CUST RELAT 0.3490 0.3368 0.3262 0.3396
SUPP_RELAT 0.2897 0.2893 0.2808 0.2936
TECH MRKT KN 0.3390 0.3507 0.3306 0.3334
RD_STP 0.3524 0.3405 0.3772 0.3284
RD_COST_EFF 0.2852 0.3067 0.2962 0.2728
ACT_STRAT 0.3571 0.3391 0.3323 0.3948

Based on the obtained weights, the latent variables for the baseline model could also be

written as follows:

TC = 0.3257 * RD_ADVAN + 0.4074 * TECH_CAP_NQ + 0.3874 * TECH_TREND F

MC =0.3490 * CUST_RELAT + 0.2203 * INFO_COMP + 0.4289 * INFO_CUST +
+0.2897 SUPP_RELAT

CC=0.3571 * ACT_STRAT + 0 .2852 * RD_COST_EFF +0.3524 * RD_STP +
+0.3390 * TECH_MRKT KN

IP = 0.6396 * NO_CH_PROD + 0.6015 * QUAL_PROD

(16)

(17)

(18)

(19)

In the baseline model of innovative performance, the indicator TECH CAP NQ has the

largest influence on the construction of technological competencies. The availability of

different quality technological capabilities has a beneficial effect on new-product variety. It

is interesting to note that the advancement of R&D (RD_ADVAN) comes last, even after

technological trend forecasting (TECH TREND F). Firms wishing to accelerate new-

product development should combine both radical and incremental innovation capabilities

(Zahra & Ellor, 1993), which makes advanced R&D capabilities an indispensable element

of the process. However, the performance of a higher novelty development process is, in

turn, both more uncertain and more risky, although such projects tend to yield high returns

if successfully commercialized (Mansfield & Wagner, 1975). The causes of this
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uncertainty are technically unfeasible project goals and insufficient market demand.
Therefore, R&D activities may not necessarily be as effective when measured in terms of
innovative performance. While the weight of the variable TECH CAP_NQ remains the
highest of technological competencies indicators in all four models, it has the lowest value
within the radical innovation model. The indicator that simultaneously, and conversely,
appears to gain the most weight in this same model is RD_ADVAN. Technological novelty

and superiority are prerequisites for the development of completely new products.

The importance of customer orientation is confirmed through marketing competencies.
INFO CUST and CUST RELAT are the two key marketing competencies throughout the
models. In the model of incremental innovation some of the weight of INFO CUST is lost
relative to INFO_COMP. As incremental innovations tend to be closely connected to
imitation (Schewe, 1996), information regarding the activities of competitors’ can be an
important guideline aiding in the formulation of R&D strategy and generation of new
products. The relative importance of INFO _COMP also increases in the last two models;
however, they allow only limited conclusions to be drawn since the relation between

marketing competencies and innovative performance is not statistically significant.

In the group of complementary competencies for the baseline model, it is the indicators
ACT _STRAT and RD_STP that stand out. It can be concluded that innovation strategy not
only has to be a clearly stated strategy of a firm but also well defined. RD_STP can be
viewed as an extension of the technological competencies indicator TECH _CAP_NQ by
including the external environment of the firm. While developing new technological
capabilities in-house can prove to be very costly both financially and time wise,
cooperation in R&D with external partners offers a viable alternative, especially to those
companies that could otherwise not afford R&D at all (Hagedoorn, 2002). Involving
suppliers in product design both early and extensively can serve to reduce the complexity
of the design project, resulting in faster and more productive R&D processes (Gupta &
Wileman, 1990). Customer involvement also notably improves the effectiveness of the

product concept (Zirger & Maidique, 1990).

The cost efficiency of R&D (RD_COST_EFF) contributes the least of all complementary
competencies. Although integration of technological and marketing knowledge can

positively influence the efficiency of the development processes, it is also possible that due
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to the complexity arising from such coordination the processes become lengthier and more

costly.

The model of incremental innovation differentiates itself decisively from the baseline
model by virtue of the variable TECH _MRKT KN being of primary importance. This
finding very much represents what the essence of incremental innovations is; namely,
addressing different market needs by producing a variety of products within the same
product family. Since incremental innovations are less costly and technologically
demanding, it is also to be expected that RD COST EFF gains some importance relative

to other indicators.

RD STP is the indicator with the highest weight among complementary competencies
within the third model — the model of new-generation products. As the knowledge base the
application of which a firm has to be proficient in so as to develop the most advanced
products grows, strategic partnerships appear to be of increasing importance in facilitating
the R&D activities. Access to technological capabilities may prove to be particularly
problematic in a small economy, such as that of Slovenia. The companies are relatively
small compared to their international counterparts and have smaller funds available for the
financing of their R&D. Strategic partnerships are a way to gain access to additional
capabilities through much smaller investments. The result is in line with the finding of
Tidd and Bodley (2002), who confirmed, in the cases of both customer and user, that

partnerships are more effective for high-novelty projects than for low-novelty ones.

It is interesting to note that the variable ACT _STRAT is the main driver of complementary
competencies for the trend-setting model. It implies that clear strategic orientation is key
when pursuing this position in the industry. The next most important variable in this model
is TECH MRKT KN, stressing again the importance of the integration of both
technological and marketing capabilities. Understanding the market nevertheless appears to
be of vital importance. The smallest relative weight is assigned to RD_COST EFF. The
strategy of being an industry leader proves to be incompatible with building a competency

based on cost efficiency in R&D.

Through the confirmation of the wvalidity of the operational model of innovative
performance using SEM and PLS, the validity of all constructs included in the model was

confirmed for all four models of innovative performance; more specifically, the baseline
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model, the model of incremental innovation, the model of radical innovation, and the
model accounting for trend-setting. With the exception of the models of radical innovation
and trend-setting, where the relationship between marketing competencies and innovative
performance were not statistically significant, all models exhibited statistically significant
and positive links between competencies and innovative performance. This confirms the
first and main hypothesis that innovative performance is affected by the three groups of
competencies. The absence of a link between the marketing competencies and innovative
performance in the technologically most demanding models (radical innovation and trend-
setting) is not sufficient to render marketing competencies obsolete, as they are also —
albeit indirectly - strongly present in complementary competencies. These two models are
also the most representative of radical innovation, where the expected importance of
technological competencies is, unlike for incremental innovations, high. This is in line with

Hypothesis 5.

Hypothesis 6 is only partially supported. The models of radical innovation and trend-
setting show the strongest link between technological competencies and the availability of
different technological capabilities, followed by the competence regarding the forecasting
technological trends. Nevertheless, the model of radical innovation does place the highest
proportional weight on advancement of R&D. In this model, competence in strategic
technological partnerships is also the key complementary competence with respect to the
facilitation of highly demanding new-product development activities. Participating in
strategic technological partnerships is also the second most important complementary
competence in the baseline model- where it ranks behind alignment with strategy - and in
the model of incremental innovation, in which it is positioned after the transfer of
technological and marketing knowledge. Competence in strategic technological
partnerships comes only third in the model accounting for trend-setting, behind the both
highly recognized competencies of alignment with business strategy and transfer of
technological and marketing knowledge. Hypothesis 7 is thus supported but only limitedly
conclusive in the case of the trend-setting model, wherein the competence regarding

innovative strategy is of greater importance.
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6.7 Extensions of the baseline model

6.7.1 Complementary competencies as interaction between technological and

marketing competencies

In this chapter I want to test Hypothesis 9 and show whether complementary competencies
can, in fact, be replaced by an interaction between technological and marketing
competencies (Song et al., 2005) or if they should be considered as an independent group
of competencies (Wang et al., 2004). What is particularly important about this distinction
is the implication as to how these competencies should be treated within a firm. If
complementary competencies are not a unique set of competencies, then there is no need to
foster their development and, therefore, companies should focus on technological and

marketing competencies alone as a means of managing innovative performance.

Applying SEM, internal consistency reliability, convergent validity and discriminant
validity were all confirmed for this restricted version of the baseline model of innovative

performance (Figure 7). Results are given in Table 18 and Table 19.

Figure 7: Restricted baseline model — complementary competencies excluded — as tested for validity

RD ADVAN
TECH_CAP _NQ
N_CH PROD
TECH _TREND F 0.487 (5.537)* - =
INFO_CUST
0.369 (3.852)* QUAL_PROD
INFO_COMP

CUST RELAT |«

SUPP_RELAT

Note: T-values are stated in parentheses.

*Significant at level P<0.001.
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Table 18: Composite reliability, correlation matrix and the square roots of AVE

Composite
Reliability TC MC IP
TC 0.9198 0.8903
MC 0.8438 0.6545 0.7614
IP 0.7865 0.7287 0.688 0.8052

Note: The square roots of AVE are in the diagonal in italics. Below the diagonal are correlation coefficients.

Table 19: Cross loadings between manifest and latent variables

Indicators TC MC IP
RD_ADVAN 0.8485 (20.592)
TECH_CAP_NQ 0.9073  (43.024) 0.7018
TECH_TREND F 0.9139  (43.946) 0.6691
INFO_CUST 0.8457 (27.290)  0.6741
INFO_COMP 0.6150  (5.812)
CUST RELAT 0.8740 (30.112)
SUPP_RELAT 0.6794  (8.427)
N_CH PROD 0.6427 0.8300 (19.724)
QUAL PROD 0.7796  (11.150)

Note: Mean of absolute values of cross loadings is 0.6379.
T-values are stated in parentheses for those indicators that belong to a designated latent variable in the model.

All significant at P<0.001.

Next, in the second stage I test the influence of the interaction term of technological and
marketing competencies on the innovative performance. The interaction term is
constructed using technological competencies as a predictor variable and marketing
competencies as a moderator variable (Figure 8). The interaction term was standardized, as
proposed by Chin et al. (2003, p. 198-199), to help avoid computational errors by lowering
the correlation between the product indicator and their individual components. The

methodology applied follows procedures suggested by Tabachnik and Fidell (1996).
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Figure 8: Inclusion of interaction term of technological and marketing competencies

RD_ADVAN
TECH_CAP_NQ
TECH_TREND F
0.517 (5.617)*
INFO_CUST
N_CH_PROD
INFO_COMP
CUST _RELAT
0.386 (3.822)* QUAL _PROD
SUPP_RELAT

-0.096 (1.219)

Note: T-values are stated in parentheses.

*Significant at level P<0.001.

While a positive main effect of technological ($=0.487; significant at P<0.001) and
marketing competencies (=0.369; significant at P<0.001) on innovative performance can
again be confirmed, the interaction term used as a proxy for complementary competencies
does not have a statistically significant effect. By including the interaction term, the value
of R’ increased from 0.609 to 0.616 (Table 20). However, this increase is not significant

[F(1,62)=1.13]<[F,,., =3.99].%°

2 AF = (AR*(C-p*)) / (q (1-R’current)), where C is the number of observations, p* the number of coefficients

in the model, and q the number of added independent variables.

104



Table 20: PLS path analysis results: effect of the interaction term of technological and

marketing competencies on innovative performance

Exogenous variables Stage | Stage Il

TC 0.487 (5.035)*  0.517 (5.617)*
MC 0369 (3.543)*  0.386 (3.822)*
TC x MC -0.096  (1.219)
R’ 0.609 0.616
F (1, 62) 1.13
Effect size f° 0.01

* Significant at level P<0.001.

This result is conclusive with the validity test of the baseline model, where complementary
competencies have already been confirmed as a valid construct. In addition, the test of the

interaction term provides further support for Hypotheses 8 and 9.
6.7.2 Extension of the baseline model for business performance

In order to analyze how innovative performance contributes to the business performance of
a firm, I test the whole operational model as presented in Figure 9, by including the general
construct of innovative performance from the baseline model, as measured by
NO CH PROD and PROD QUAL. The proposed model was assessed for the weighted
sample of 50 firms, since business performance measures were collected for firms as a
whole. Responses regarding the competencies in innovative-performance measures of
those firms that reported multiple product lines were weighted, and the weights assigned

corresponded to the share of a specific product line in total sales.

The validity of the model was checked in the same way as previously described. Internal
consistency reliability was confirmed. Values of composite reliability for all constructs

exceed the threshold of 0.70, the minimum value being 0.7912 (Table 21).

In Table 22 only cross loadings with values larger than the mean of the absolute values,
0.5113, are shown. The minimum value of cross loadings for the proposed indicators in the
observed model is 0.6073, above the 0.60 threshold. All latent variables are again well
correlated with their own indicators. AVE for each construct is higher than 0.50 (see the

square roots of AVE in Table 21). Furthermore, they are all higher than the correlation
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coefficients below them. This confirms discriminant validity. Standard errors were

computed on the basis of 500 bootstrapping runs and 50 cases.

Table 21: Composite reliability, correlation matrix and the square roots of AVE

S;‘gg‘l’ﬁfye TC MC cc P BP
TC 0.9175 0.8875
MC 0.8497 0.6138 0.7677
cc 0.7998 0.6377 0.6776 0.7080
1P 0.7912 0.6988 0.6595 0.6628 0.8094
BP 0.7916 0.2628 0.5506 0.4025 0.4784 0.8139

Note: The square roots of AVE are in the diagonal in italics. Below the diagonal are correlation coefficients.

Table 22: Cross loadings between indicators and latent variables

Indicators TC MC CcC IP BP
RD ADVAN 0.8493 (15.181) 0.5289 0.5455
TECH CAP NQ | 0.9009 (30.653) 0.5706 0.5243 0.6575
TECH _TREND F | 0.9111 (38.727) 0.5831 0.6427 0.6487
INFO_CUST 0.5500 0.8478 (25.985) 0.5774 0.6450 0.5468
INFO_COMP 0.6191 (4.637)
CUST_RELAT 0.5468 0.8504 (18.842) 0.5283
SUPP_RELAT 0.7295 (8.058) 0.5897
TECH MRKT KN 0.5159 0.7481 (7.915)
RD_STP 0.6211 0.7183 (8.443)
RD_COST EFF 0.6073 (4.152)
ACT_STRAT 0.6394 0.7489  (9.314)
N_CH PROD 0.6681 0.7678 (5.972)
QUAL PROD 0.5758 0.5806 0.8490 (13.826) 0.5336
AVG ROA 0406 0.5647 0.9476 (31.496)

AVG_ROE 0406

0.6534 (4.501)

Note: T-values are stated in parentheses for those indicators that belong to a designated latent variable in the

model. All significant at P<0.001.

As shown in Figure 9, technological competencies have the largest influence on innovative

performance (=0.386, significant at P<0.01), followed by marketing and complementary
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competencies (the values of whose correlations are f=0.259 and =0.241 respectively; both
significant at P<(0.05). The path coefficients are aligned with the findings of the partial
baseline model of innovative performance already explained (Table 16). The model also
confirms the influence of innovative performance on business performance with the path
coefficient being 0.478 (significant at P<0.001). The value of R*> for innovative

performance is 60.0% and for business performance 23%.

To conclude, there exists a positive link between innovative performance and firm
performance which is statistically significant. Product variety and technical performance
(quality) inherent in innovative performance contribute to a firm’s bottom line. Hypothesis

10 is thus supported.

Figure 9: Operational model of innovative and business performance

with path coefficients between latent variables

RD ADVAN

TECH_CAP_NQ N_CH PROD QUAL_PROD

TECH_TREND F

0.386 (2.585)*

INFO_CUST

0.478 (4.596)***
INFO_COMP

CUST_RELAT 0.259 (1.776)*%

SUPP RELAT

TECH MRKT K 0.241 (1.658)**

AVG_ROA_0406 AVG_ROE 0406

RD_STP

RD_COST_EFF

ACT_STRAT

Note: T-values are stated in parentheses.
*Significant at level P<0.01.
**Significant at level P<0.05.
***Significant at level P<0.001.
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6.7.3 Sampling bias

Sampling bias occurs due to distortions in the collection of observations constituting a
sample. The bias that could be of the most relevance herein is that of self-selection. Bigger
companies could, on the one hand, be more interested in participating since they are more
confident of their achievements as well as more interested in learning from the eventual

results of this study.

I began by employing a Probit model for survey participation. A participation dummy
variable is regressed on variables that are considered to influence the decision of firms to
participate in the survey. At the same time these data also have to be available for all non-
responding firms. The analysis was thus performed on 328 non-responding firms and 50
responding firms. Drawing on data from the AJPES database, the following variables were
included: natural logarithm of total sales, capital intensity and share of exports in total
sales. Total sales are one of the key indicators of a firm’s size. Capital intensity was
calculated as fixed assets spent per employee. It takes into account the bias that could be
attributed to the differences in the nature of the industries, namely whether they are capital
or labour intensive, with capital intensive industries achieving higher value added. Firms in
these industries may have a clearer idea of the drivers of competitive advantage and may
not be as interested in learning from such research results as will become available to them
afterwards. The rationale for the inclusion of the last variable is as follows: Firms with a
larger share of exports could be considered more competitive and thus more successful,
and therefore more inclined to participate in the survey. That is why this variable was also
included. Since number of employees as well as value of exports were not available after
the year 2004, data from this last available year were used. The results of this regression

are presented in Table 23.

Table 23: Probit model for survey participation

Dependent variable Response dummy
Constant -4.15 (0.000)*
Ln(Sales) 0.208 (0.004)*
Capital intensity -0.00002 (0.07)**
Share of exports in total sales 0.425 (0.156)

Pseudo R” = 7.4%. T-values are stated in parentheses.

* / #* Coefficient estimates are significantly different from zero at the 1% and 10% level, respectively.
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Other things being equal, firms with higher sales and lower capital intensity are more

likely to participate in the survey.

The inverse Mill's ratio is further calculated as:

P (20)
D(Z)

Where ? is a probability density function and ® the cumulative density function of the
standard normal distribution. Z are the fitted values from the Probit equation calculated as

(Greene, 2003, p. 784):
Z =P +Ziﬂli‘xli 21)

A Mill's ratio is calculated for each company as a whole, and thus the same Mill’s ratio is
applied to every product line from the same firm. A baseline model of innovative
performance was tested on a sample of 65 product lines, by including Mill’s ratio as an
additional indicator with each construct of competencies (Figure 10). Mill’s ratio was

included both to check for and correct potential sampling bias in the sample.

While the internal consistency reliability can be confirmed, Mill’s ratio as a manifest
variable does not appear to adequately describe the respective latent variables. AVE is
lower than 0.50 for the latent variable marketing competencies as well as for

complementary competencies.

As the square root of AVE is not higher than correlations with other variables in the case
of marketing and complementary competencies, the criterion of discriminant validity is not
satisfied (Table 24). Furthermore, Mill’s ratio as a variable did not prove to be statistically
significant (Table 25).

By testing the weighted firm sample (N=50) for sampling bias a similar conclusion can be
drawn. Internal consistency can again be confirmed. AVE values complementary
competencies are again lower than the threshold value of 0.50 (square roots of AVE
provided in Table 26) violating discriminant validity. Mills’ ratio is also not statistically
significant as a manifest variable in the model. The path coefficients obtained were 0.426
(P<0.001) for technological competencies, 0.240 (P<0.05) for marketing competencies and
0.216 (P<0.1) for complementary competencies. The model featuring the addition of Mill’s
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ratio correcting for sampling bias is again invalid and we can assume there is no evident

sampling bias present (Table 27).

Figure 10: Baseline model of innovative performance with the inclusion of the Mill’s ratio variable and

corresponding path coefficients for the sample of 65 product lines
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Note: T-values are stated in parentheses.

*Significant at level P<0.001.

**Significant at level P<0.05.
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Table 24: Composite reliability, correlation matrix and the square roots of AVE (product lines)

C;‘gl’:;%?ﬁ't;e TC MC cc 1P
TC 0.8210 0.7712
MC 0.7828 0.6366 0.6799
cc 0.7841 0.6604 0.7231 0.6721
1P 0.7868 0.7418 0.6793 0.6929 0.8054

Note: The square roots of AVE are in the diagonal in italics. Below the diagonal are correlation coefficients.

Table 25: Cross loadings between manifest and latent variables (product lines)

Indicators TC MC CcC IP
RD_ADVAN 0.8471 (17.722)  0.5298 0.5698 0.5833
TECH_CAP_NQ 0.9068  (44.449)  0.5954 0.5745 0.7118
TECH_TREND F 0.9141 (35.010)  0.6213 0.6168 0.6764
INFO_CUST 0.6331 0.8413 (24.864)  0.6325 0.6739
INFO_COMP 0.6245  (5.794)

CUST RELAT 0.5469 0.8695 (25.970)  0.6167 0.5326
SUPP_RELAT 0.6677  (8.544)  0.5088
TECH_MRKT KN 0.6036 0.7911 (11.097)  0.5191
RD STP 0.6583 0.5564 0.7589 (17.721)  0.5472
RD_COST_EFF 06277  (5.130)
ACT_STRAT 0.5162 0.6809 0.7928 (12536)  0.5574
N_CH_PROD 0.6583 0.5460 0.5274 0.8213  (14.593)
QUAL_PROD 0.5325 0.5489 0.5917 0.7891  (12.056)
0.0589  (0.299)

MILLS RATIO 0.1092  (0.609)

0.1846  (1.094)

Note: Mean of absolute values of cross loadings is 0.5066.

T-values are stated in parentheses for those indicators that belong to a designated latent variable in the model.

All except Mill’s ratio significant at P<0.001.
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Table 26: Composite reliability, correlation matrix and the square roots of AVE (firm)

?glﬂ%?ﬁ'&e TC MC cc 1P
TC 0.8294 0.7717
MC 0.8070 0.6177 0.6948
cc 0.7628 0.6438 0.6777 0.6425
1P 0.7925 0.7138 0.6502 0.6535 0.8101

Note: The square roots of AVE are in the diagonal in italics. Below the diagonal are correlation coefficients.

Table 27: Cross loadings between manifest and latent variables (firm)

Indicators TC MC CcC IP
RD_ADVAN 0.8482  (18.062) 0.5302 0.5717
TECH_CAP_NQ 0.8995 (32517)  0.5703 0.5264 0.6696
TECH_TREND F 0.9124 (30.604)  0.5857 0.6431 0.6567
INFO_CUST 0.5546 0.8484 (23.756)  0.5778 0.6388
INFO_COMP 0.6171  (5.020)

CUST RELAT 0.5477 0.8512 (20.778)  0.5243 0.5065
SUPP_RELAT 0.7276  (8.351)  0.5861
TECH_MRKT KN 0.5191 0.7441  (8.268)
RD_STP 0.6201 0.7260 (12.051)  0.5086
RD_COST_EFF 06173  (4.519)
ACT_STRAT 0.6404 0.7344  (9.023)
N_CH_PROD 0.6659 0.8266  (13.526)
QUAL_PROD 0.5730 0.5729 0.7934  (9.400)
0.1446  (0.619)

MILLS RATIO 02438  (1.083)

02506  (1.136)

Note: Mean of absolute values of cross loadings is 0.5018.

T-values are stated in parentheses for those indicators that belong to a designated latent variable in the model.

All except Mill’s ratio significant at P<0.001.

6.7.4 Moderating effects of environmental turbulence

In this part of my thesis I expand my baseline model of competencies, innovative

performance and business performance so as to demonstrate the possible moderating

effects of environmental variables; namely, technological and market turbulences. The aim
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is to analyze whether the moderating effects have any direct impact on the business
performance of a firm and if there is any interaction effect with innovative performance.

Additional constructs are presented in Table 28.

Table 28: Two environmental effects as latent variables and their indicators

Manifest variable (MV) MV label Latent variable (LV) LV label

New technologies have a high impact on
business operations and competition and NEW_TECH_OP

bring about big opportunities. Technological turbulence ~ TT

Technology in our industry is changing

. TECH _CH
rapidly. -

It is almost impossible to predict accurately
the rapidly changing tastes and demands of CH_DEMAND

consumers. Market turbulence MT

The level of market uncertainty is

extremely high. MKT_UNC

The indicators of both technological and market turbulence that were included in the
questionnaire were based on existing literature (Wang et al., 2004; Calantone et al., 2003).
However, bearing in mind the cut-off for factor loadings, 0.60 (Hatcher, 1994), only 2
indicators per each latent variable of environmental turbulence made it into the final
model. For technological turbulence (TT), these were business potential of new
technologies (NEW_TECH OP) and the speed of change in the industry’s technology
(TECH_CH). The two variables not included in the model were: the predictability of
technological changes in the next 2 to 3 years, and smaller innovations being the driver of
technological advances. With respect to market turbulence, the two indicators included
were: the predictability of changes in customer demand (CH_DEMAND), and the level of
market uncertainty (MKT UNC). Excluded were the variables referring to the
predictability of major competitors’ activities and the intensity of competition in the

industry.

The measurement model (Figure 11) was again tested for internal consistency reliability,
convergent validity and discriminant validity, all of which were confirmed (Table 29 and

Table 30).
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Figure 11: The model with technological and market turbulences as tested for validity
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Table 29: Composite reliability, correlation matrix and the square roots of AVE

Composite
reliability TC MC cC 1P BP TT MT
TC 0.9175 0.8876
MC 0.8497 0.6138 0.7677
CcC 0.7998 0.6386 0.6758 0.7080
IP 0.7923 0.7055 0.658 0.6614 0.8101
BP 0.9794 0.3065 0.5591 0.3793 0.4828 0.9796
TT 0.8852 0.2224 0.0456 0.0625 0.2793 0.0848 0.8912
MT 0.8653 -0.0403 -0.1659 -0.0501 -0.0663 -0.3267 -0.0937 0.8735

Note: The square roots of AVE are in the diagonal in italics. Below the diagonal are correlation coefficients.
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Table 30: Cross loadings between manifest and latent variables

Indicators TC MC cC IP BP TT MT
0.8504
RD_ADVAN (18.387) 0.4719 0.5314 0.5556
0.9005
TECH_CAP_NQ (32.702) 0.5708 0.5253 0.6626
0.9106
TECH_TREND F (39.679) 0.5831 0.6421 0.6523
0.8477
INFO_CUST 0.5501 (25.318) 0.5764 0.6435 0.5993
0.6183
INFO_COMP 0.4897 (4.971)
0.8515
CUST RELAT 0.5465 (18.211) 0.5268 0.5012
0.7291
SUPP_RELAT (8.468) 0.5884 0.4791
TECH MRKT K 0.7461
N 0.5159 (8.290)
0.7229
RD_STP 0.6212 0.4992 (10.310) 0.4984
0.6106
RD _COST_EFF (4.508)
0.7434
ACT _STRAT 0.6392 (9.313) 0.499
0.79
NO_CH_PROD 0.6682 0.4875 0.4897 (7.378)
0.8297
QUAL _PROD 0.4843 0.5753 0.5785 (13.553) 0.484
0.9777
AVG _ROA 0406 0.5431 0.4788  (107.076)
0.9815
AVG _ROE 0406 0.5519 0.4677  (129.984)
0.8696
NEW_TECH_OP (3.258)
0.9123
TECH_CH (3.362)
0.9173
CH_DEMAND (14.458)
0.8275
MKT_UNC (5.311)

Note: Mean of absolute values of cross loadings is 0.4585.

T-values are stated in parentheses for those indicators that belong to a designated latent variable in the model.

All significant at P<0.001.
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Having confirmed the validity of constructs, I separately tested the influence of
technological and market turbulence (moderator variables) for exogenous latent variable
business performance (predictor variable) with innovative performance as the endogenous
latent variable. In the second stage, I included the interaction term of innovative
performance and the selected latent variable of environmental effects — technological
turbulence and market turbulence, respectively (Figure 12 and Figure 13). The interaction
term was standardized, in line with Chin et al. (2003, p. 198-199). This methodology was
applied to the analysis of environmental effects by Wang et al. (2004; p. 268) and follows
procedures suggested by Tabachnik and Fidell (1996).

Figure 12: The moderating effect of technological turbulence on innovative performance
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Figure 13: Moderating effect of market turbulence on innovative performance
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When technological turbulence (TT) was taken into account, the model’s R value in stage
I was 0.236. With the inclusion of market turbulence (MT) it was 0.320 (Table 31).
Innovative performance was significant at =0.498 (P<0.001) and p=0.463 (P<0.001)
respectively. It is therefore possible to conclude that there is significant support for there
being a positive main effect of innovative performance on business performance. By
adding the interaction term to the models, values of R’ in second stage increased to 0.317
and 0.397 respectively. In both cases the increase of R’ is significant at P<0.05 for

technological and market turbulence (F,

BP

) 4

= 4.06),

ritical

AVG RA | | AVG_RE

both of which moderate the

relationship between innovative performance and business performance.
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Table 31:PLS path analysis results: the moderating effects of technological and market turbulence on

the innovative performance - business performance relationship

Technological turbulence (TT) Market turbulence (MT)

Variables Stage | Stage Il Stage | Stage Il
P 0.498 (4.390)* 0.434 (4.229)* 0.463 (4.729)* 0.450 (3.696)*
MT -0.296 (2.782)**  -0.332 (2.658)**
TT -0.052 (0.363) -0.013  (0.089)
IP x MT -0.280 (1.001)
IPxTT 0.291  (1.609)***
R? 0.236 0.317 0.320 0.397
F (1, 44) 5.22 5.62
Effect size f° 0.25 0.19

*Significant at level P<0.001.
**Significant at level P<0.01.

***Significant at level P<0.1.

From the results of the second stage of the analysis it can be observed that technological

turbulence does have a positive moderating effect via innovative performance, though is of
marginal significance. The effect size f* =0.25 is, according to Cohen and Cohen (1983),

medium.”” The higher the technological turbulence is, the greater the positive effect
(positive value of the path coefficient of the interaction term) of innovative performance on

firm performance will be.

With respect to the effect of market turbulence, it was discovered that it does indeed have a
negative direct effect on the business performance of a firm. Following the inclusion of the
interaction term, this direct effect is still present. The increase of R’ attributable to
marketing turbulence is statistically significant; however, the path coefficient between

innovative performance and business performance is not. Nor is the moderating effect,

although there appears to be a small effect according to the effect size * >0.1. Thus,

7 Effect size f* = (R*interaction model — R’main effects) / Rinteraction model.
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market turbulence negatively affects business performance. This finding is not surprising;
however, it can also be noted that by enhancing marketing efforts regarding the acquisition

of market information, firms can, to a certain extent, decrease this uncertainty.

The small impact of market turbulence observed is in line with the findings of Hult et al.
(2004). The authors confirmed that innovativeness is a determinant of business

performance regardless of the market turbulence to which the firm is exposed.

Due to its composition, environmental turbulence can also, in a way, be viewed as a proxy
of industry as a variable in the analysis. The small effect of these factors is in alignment
with the findings of Deshpandé and Farley (2004, p. 14), who studied organizational
culture, market orientation and firm performance in 12 different countries. They divided
firms into seven groups according to their industries, namely; financial and other services;
consumer durables and non-durables; and industrial products, subdivided into: capital
goods, equipment and supplies. The inclusion of industry as a covariate had no significant

effect.

The support lent to Hypothesis 11 is limited since the moderating effects of technological
and marketing turbulence observed are marginal. These findings are in accordance with
Hypotheses 12 and 13 as the impact of technological turbulence is positive while that of

marketing turbulence is negative.

7 Conclusion

Successful product innovation and the ability of firms to continuously improve their
innovation processes are rapidly becoming key ingredients of competitive advantage and
long term growth for companies in both the manufacturing and service sectors (Chapman
& Hyland, 2004, p. 553). The competence-based view offers an insight into the drivers

behind the competitive advantage.

Segmentation performed by means of hierarchical clustering revealed that the most
innovative companies — technology leaders — demonstrate the presence of all competencies
to a high degree of development. Two segments of followers that rely predominantly on
imitation in their innovation strategy — technology followers with weak competencies, and
technology followers with strong competencies — were also identified. The marketing

competence with respect to which no differences among the three segments are exhibited is
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that of access to information on competitors. This implies that regardless of innovative
performance, companies are aware of the importance of understanding the prevailing
dynamics in the industry. Furthermore, access to information on competitors no longer

appears to be a potential source of competitive advantage.

The distinctive core competencies of technology leaders are clearly technological
competencies, whereas strong followers build their competitiveness on marketing and
complementary competencies. Cooperating in strategic technological partnerships, and
thus broadening the scope of technological capabilities at one’s disposal, is an important,
distinctive complementary competence for technology leaders. They are innovators and
perform very favourably regarding new product development lead times and are notable

contributors to industry trends.

The descriptive analysis for aggregate data already implied that Slovene firms are
operating in dynamic environments and are, generally, taking an active part. That is to say,
firms witnessed, on average, short product life-cycles as well as intense competition
through both R&D and design. On average, firms generate the vast majority of their sales
through products branded as their own. Not only is this encouraging as it is important for
the company to enhance its brand’s recognition, but also because own-brands facilitate
higher price mark-ups. The motivation behind innovations is more defensive than
offensive, hence the primarily incremental innovations. Enhanced company image and

improved appearance rank as top motivations, a fact which points to the role of design.

I further set out to establish which competencies firms develop and employ when pursuing
different innovation strategies. The findings suggest that companies attempting to improve
their innovative performance should focus first and foremost on technological
competencies. The availability of various high-quality technological capabilities was
recognized as the most decisive dimension contributing to new-product variety and quality.
That said, marketing and complementary competencies should by no means be overlooked.
From the viewpoint of marketing competencies, the greatest share of attention should be
focused on customer-related competencies that guide the new-product development
process towards best addressing customer needs. Among complementary competencies,
companies should take particular care in ensuring they have a clear strategic direction.
Strategic technological partnerships represent another key factor facilitating the expansion

of a firm’s access to different technological capabilities. It is also worth noting that a clear
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and well-defined strategy can help firms recognize their core competencies so as to be in a
position to make a well-informed strategic management decision regarding the outsourcing

of non-core competencies (Hafeez et al., 2007).

Studies on the state of R&D in Slovenian firms show that the economy falls into the
category of a technology follower country (European Innovation Scoreboard, 2008, p. 7).
As part of the European Union, Slovenia is actively involved within The Lisbon strategy,
an action and development plan aimed at increasing the competitiveness of EU countries.
On the basis of my research I am able to draw several conclusions that support strategies
proposed by the Agenda. For instance, although for technology follower countries
technological competencies it may be costly and time consuming to acquire, marketing and
complementary competencies can successfully facilitate the process of catching up via
incremental innovation. Firms can thus opt for imitation as a strategy for developing
technological capabilities, and thereby bridge the gap to a certain extent. This finding
shares some common ground with the results of Armbruster et al. (2005) who observed in
the case of German firms that they seem to be among the leaders in technical process
innovations, whereas firms in the new member states of the European Union are lead with

regard to utilizing innovative organizational forms.

Furthermore, novel technologies require advanced R&D. Entering strategic technological
partnerships proves to be almost an imperative in achieving this by enabling access to
additional technological and marketing capabilities. Moreover, firms directing trends
within their industries and acting as market leaders build their competitive advantage first
and foremost on complementary competencies, followed by technological competencies.
Market leaders complement and support their technological competencies in virtue of
having a solid strategy, successfully integrating technological and marketing knowledge,

and by expanding their access to capabilities through strategic technological partnerships.

Environmental effects, namely technological and market turbulence, have little impact on
how innovative performance affects firm performance. This could mean that firms have an
acute awareness and understanding of their environments. Furthermore, it could also imply
that the perception of the conditions in their respective industries is uniform among

competitors, thus transcending specific markets.
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7.1 Contribution to theory and practice

The main contribution made to the theory of competitive advantage and innovation is the
validated model of technological, marketing and complementary competencies being
linked to innovative performance and, furthermore, to business performance. From the
theoretical point of view this is the first attempt to link all three concepts within the
parameters of the same model. As such, it not only supports the positive link between
innovation and business performance which is the objective of innovative activity, but also
sheds light on the underlying competencies or, in other words, the competitive strengths of
innovation within a firm. Technological, marketing and complementary competencies were
chosen in order to best account for the key knowledge, skills and capabilities that are

central to new-product development.

From the practical point of view this approach of measuring firm competencies can be
useful because of the many opportunities it provides for data interpretation. Through
enabling cross-industry comparisons, country-level data can be analyzed. In this manner an
insight into the dynamics of the economy is obtained. National policies often focus on
select industries that are thought to have the greatest potential. The competencies and
innovative performance approach clearly shows that companies having potential is not
necessarily contingent on industry, but more likely on the competencies they are able to

develop.

On the firm level, an aggregate analysis of competencies can provide firms with guidelines
for their innovation strategy, as they can use the findings to work out and define their own
innovation strategy. At that stage they can refer to the findings presented and identify the
competencies they need to develop further. In order to understand which concrete actions
are behind these competencies, they can make use of the approaches presented for breaking
down competencies into industry- and firm-specific capabilities. This will help them
identify concrete steps that need to be taken. The measures of competencies proposed, are
of course, not limited to aggregate analysis on the country level, which is why firms can
also use them independently for positioning themselves within a more limited context of

their interest, for instance specific markets.

Development of the model also required a synthesis of literature which proved to be rather

ambiguous in terms of the definitions in currency. Definitions were streamlined and a
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corresponding set of measures was developed. The objective was to devise a set of
straightforward measures that best encompass competencies and at the same time facilitate

easy comparison among firms.

Although the small sample size could be considered a limitation of the study, all attempts
were made to ensure its reliability, through an elaborate survey design and questionnaire
structure. The sample was also tested for any sampling bias. A further way to improve the
reliability of the results would be to increase the sample size and potentially include more
respondents from a single firm and weigh their responses. The measures used are also

subject to further improvements and adjustments through continued research.

Competencies undoubtedly offer an insight into a firm’s strategy for creating competitive
advantage. However, it is important to keep in mind that sustainable competitive advantage
is not a final destination a company can and should reach, but rather an ongoing, dynamic
journey (Chaharbaghi & Lynch, 1999, p. 45). Therefore, companies need to constantly
possess an understanding of how their competencies are positioned relative to their
competitors and, furthermore, commit themselves to constantly enhancing them, especially
those identified as core competencies. The core of a strategy for the creation of competitive
advantage has to be twofold; namely striving to improve oneself in order to remain
competitive while being unique so as to get ahead of the competition (Porter, 1999). This

line of thinking is inherent in the concept of core competencies.
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Appendix A

Comparison of the contemporary strategic management approaches

Resource-based

Dynamic capabilities

Competence-based

theory theory theory
(1980s) (1990s) (1990s)
Concept of a firm A bundle of resources A system formed by An open system of asset

and capabilities
comprising:

Activities

processes, routines and
resources comprising:

e Tangible assets
¢ Intangible assets
o Capabilities

Organisational/
managerial process

stocks and flows
comprising:

Managerial process

Competitive strategy

Controlling and
exploiting strategic
resources manifested in
assets or capabilities

Deploying and exploiting
capabilities embedded in
processes, and
continually reshaping of
the portfolio of assets

Deploying, protecting
and developing
competencies resulted
from the integration of
assets and capabilities

Attributes of resources /
competencies

Valuable

Rare

Inimitable
Non-substitutable

Dynamic

Robust
(for new market)

Development method

Development of
intangible assets

Development and integration of
intangible assets and capabilities

De\(elop ment Internal only Internal and external
environment
Sources: Wernerfelt (1984), Prahalad & Hamel (1990), Hamel (1994), Sanchez & Heene (1997),

Teece et al. (1997)



Appendix B

Studies aimed at developing the theory of competencies

Authors Concepts used Methodology Findings
Lokshin, e Customer competencies, Structured questionnaire Confirmed direct effect of
Gils, technological 27 German firms from the organizational competencies on
Bauer competencies, fast moving consumer innovative performance
(2008) organizatiqnal goods industry Synergetic effect of combining
competencies Factor analysis, technological, customer and
e Innovative performance multivariate regression organizational competencies on
analysis product innovation, especially key
Organizational for radical innovation
competencies measured Higher levels of competencies are
with two indicators: team characteristic of firms with higher
structure and slack time innovation output
Radical innovations require higher
levels of firm competencies than
incremental innovations
Ritter, ¢ Business strategy 308 German companies in Technological and network
Gemiinden | ® Technological and mechanical and electrical competence (strategic flexibility)
(2004) network competence engineering both affect innovation success
e Innovation success SEM using LISREL Business strategy (limited to
(7 point scale) technology) is not directly related to
innovation success but supports
development of both competencies
Industry specific/environmental
characteristics not included
Wang, e Marketing technological Stratified sample of 248 Marketing, technological and
Lo, & Integrative high-tech firms in China integrative competencies have
Yang competencies SEM using PLS and significant influences on firm
(2004) e Environmental evaluation of main effects performance
turbulence: market & Relationships significantly
technological turbulence moderated by environmental
e Integrated firm turbulence; market turbulence has no
performance effect on the relationship between
integrative competencies and firm
performance
Coates, e Technology & market & Within-case analysis Observed 3 groups of newly
McDermott integration competencies (longitudinal study based generated competencies that
(2002) on interviews) of an supported the development of
emerging technology emerging technology: technology,
project of a large US high- market and integration competencies
tech manufacturing Competencies are complex skill sets
company acquired through learning that have
Exploratory qualitative to be managed
analysis Within groups described the role of
specific abilities and assets for the
success of the project and firm as a
whole
New competencies help firm develop
attractive product market positions
and gain advantages as a first mover
Fowler, e Market-driven, Propositions built on the Exploiting new opportunities
King, technological, integration synthesis of existing through competencies instead of
Marsh, competencies literature from theory and products
Victor e Dynamic environments practice By focusing on competencies less
(2000) emphasis companies place on

product-centred strategies

Strategies based on competencies are
superior to product-centred strategies
in dynamic environments
Competencies are associated with
competitive advantage in dynamic
environments




Chang e Technology & marketing PIMS database: 2744 firms Market pioneers possess
(1996) capability * from USA, Canada, UK, significantly higher technology and
e Profitability and EU marketing capabilities than market
performance 52% market pioneers, 48% followers
market followers and late Technology and market capabilities
entrants contribute significantly to the firm's
28% consumer product ROI, ROS, cash flow on investment
business, 72% industrial (CFL/Invest) and market share
product manufacturers Interaction between technology and
OLS regression; use of 5 marketing capabilities exists with
and 3 pint nominal scale, respect to market share (no
interval scale and ratio explanation provided why interaction
scale effect does not have a significant
influence on ROI, ROS and
CFL/Invest)
Selection of indicators limited by the
number of indicators included in the
PIMS database
Framework for developing global
experience curve advantage —
technology and marketing
capabilities are two basic dimensions
of a firm’s global learning
Hitt, e Corporate distinctive 185 Fortune 1000 Corporate distinctive competencies
Ireland competencies (general industrial firms affect firm performance
(1985) administration, Moderated regression Strategy and industry act as
production/operation, analysis moderators
engineering and R&D,
marketing, finance,
personnel, public and
governmental relations)
e Firm performance
e Grand strategies
(stability, internal
growth, external
acquisitive growth and
retrenchment)
e 4 industries (consumer
non-durable/durable
goods, capital goods,
producer goods)

* Author used the term capability, however, the description of the concept corresponds to
the definition of competence I have chosen to use.



Appendix C

QUESTIONNAIRE:

COMPETENCIES AND INNOVATIVE
PERFORMANCE OF FIRMS

Company name Company ID number

Since what year has the company been present in the industry
(regardless of changes of the organizational form)

Does your company belong to a group of companies? |:| Yes |:| No

| A. BASIC PRODUCT RELATED QUESTIONS I

A.1. Please name main production lines of your company and their market shares:

Share of sales during
period 2005-2007

%

Name of the product line

%

%

%

Independent services' %

! Services not directly related to own products, such as for example representation and sale of
foreign products, repair shop, etc.

4
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| C. R&D FUNCTION CHARACTERISTICS I

@ For questions from C.1. to C.2.
choose one answer in each column.

C.1. Is R&D carried out internally or externally?7

Whole or A B C
Only internal R&D® | O O
Mostly internal R&D, external to smaller extent O O O
Balanced internal and external R&D O O O
Mostly external R&D, internal to smaller extent O O O
Only external R&D 1 O O

C.1.1. If you have chosen one of the middle options, reply to the following question:
Which innovation has on average greater added value?

Whole or A B C
Innovation based on internal R&D O O O
Innovation based on external R&D O O O
Similar added value 1 O O

C.2. What strategy does the company pursue product development?
Compare according to the number of innovation of a specific type.

Strategy of imitation: developed products share significant similarities with competition.
Strategy of innovation: developed products are original and distinctively different from competition.

Whole or A B C
Only strategy of imitation O O O
Mostly strategy of imitation, innovation to smaller extent O O O
Balanced strategy of imitation and innovation O O O
Mostly strategy of innovation, imitation to smaller extent | O O
Only strategy of innovation O O O

C.3. How would you describe the type of production employed at your company?
Please, provide the share of individual production type according to quantities produced during
period 2004-2006.

Whole or A B C
Customized production (made to order) % % %
Production of series specified by the buyer % % %
Production of standardized series % % %
(standard for the company)
Mass customization
(modular production) % % %

7 External R&D stands for contributions of strategic partner, e.g. suppliers, buyers, research institutions.

® As internal R&D can be regarded also R&D carried out in a separate firm that is still a member of the same
group to which belongs your company — it is how the group is organized. In this case mark if the company
responsible for R&D is based in Slovenia? O Yes [0 No

7



product functions, features and shape.

existing knowledge, technologies and materials

Innovation in a company consists of incremental and radical innovation. Innovation refers to
Incremental innovation: minor changes and improvements of products which are based on
Radical innovation: based on original new knowledge and technologies. It is not merely an

improvement of existing products but a new generation of considerably different products that is
new to the firm and to the market. Often characterized by new different ways of use.

C.4. Innovation during period 2004-2006.

Share of incremental innovation
Share of radical innovation

C.5. Newly introduced products during period 2004-2006.

Share of sales attributed to improved products

Share of sales attributed to new generations of products

Whole or A B
% % %
% % %
Whole or A B
% % %
% % %

C.6. Mark importance of the following contributions of incremental innovation for your products?
Innovations in the production processes are excluded.

@ On scale from 1 to 5 borderline value 1

means Not important and 5 Very important.

Improved product use

Improved product functionality

Lower production costs for your company
Improved appearance

Better company image’

Whole or A B C
1 2 3 4 5|1 2 3 4 5|1 2 3 4 5
1 2 3 4 5|1 2 3 4 51 2 3 4 5
1 2 3 4 5|1 2 3 4 51 2 3 4 5
1 2 3 4 5|1 2 3 4 5|1 2 3 4 5
1 2 3 4 5|1 2 3 4 5|1 2 3 4 5

C.7. Number of awards won for innovation, quality and design of products between 2004 and

2006. Including awards by institutions, associations, business partners, etc.

Number of domestic awards
Number of foreign awards

Whole or A

® Incremental innovation presents for a company means of demonstrating its innovativeness and developing

its image.




C.8. Did the company systematically enter new national markets (new countries) between
years 2004 and 20067?

Whole or A B C

Yes 0 Howmany: | O Howmany: | CJ How many:
No O O O

Company does not systematically enter
new markets but targets individual

buyers regardless of their geographic
location.

(| ([l (|

C.9. Number of currently valid patents and models owned by the company?

Whole or A B C

Number of patents
Number of models protecting the appearance of products

C.10. How many patents and models have you obtained in the past 3 years (2004-2006)?

Whole or A B C

Number of patents for product innovation
Number of patents for process innovation
Number of models for visual appearance

| D. BASIC PERIODICAL COMPANY DATA I

@ If your company belongs to a group of interrelated companies (by ownership) that work closely

together along the supply chain in creating the value of the same final product, please provide data
for the group as a whole.

D.1. Data will be provided for: |:| Your company

|:| Parent company in the group (if it is not your company)

|:| Group (consolidated data)

D.2. Data for period from 2002 to 2006:

2002 | 2003 | 2004 | 2005 | 2006

Number of employees (annual average)
Share of sales under own brand % % % % %

R&D expenditure

(absolute amount or as share of sales)
Total costs of advertising and promotion
(absolute amount or as share of sales)

D.3 In what currency are stated absolute amounts? |:| 1000 SIT

[ ] 1000 EUR




D.4. Provide data below only if given for the group.

2002 | 2003 | 2004 | 2005 | 2006

Sales
Costs of goods sold

Export
(absolute amount or as share of sales)
EBIT

Earnings

Average gross monthly salary
ROE % % % % %
ROA % % % % %

| E. R&D EXPENDITURE AND FINANCING I

E.1. R&D expenditure structure in period 2004-2006 as a share of total R&D expenditure.

Share of the total
Basic research of new products and technologies %
Research for improving existing products and technologies %
Development of new generation products %
Development of new production methods and processes %
Laboratory activities %
Total 100 %

E.2. Structure of financing sources of R&D in period 2004-2006 as a share of total R&D
expenditure.

Share of the total

Internal sources %
Loans %
Joint investment with domestic industrial partners %
Joint investment with foreign industrial partners %
Universities and research institutions %
State funding %
European Union funding %
Other (explain): %

Total 100 %

10



| F. OWNERSHIP I

F.1. Majority ownership: |:| Domestic ownership

|:| Foreign ownership

F.2. Ownership structure for 2006.

Share of ownership

State funds %
Investment funds %
Other companies %
Banks %
Minority owners %

State of Republic of Slovenia and

0,
municipalities %

Employee ownership %
Management %
Ex-employees, retired employees, relatives %
Non-realized internal buyout %
Other: %

Total 100%

Respondent data

Current job position |

Number of years in the company | |
Number of years at the current position | |

Number of years in the company
(including other companies)

THANK YOU VERY MUCH FOR YOUR COOPERATION.
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Appendix D

Dendrogram

Rescaled Distance Cluster Combine

CASE 0 5 10 15 20 25
Label Num +--------- TR TR TR TR +

65
5
37
42 —
31 —
35 —
18
20 —
13 —
14 — —
57 —
60 —

54 —

Cut off line
Note: Ward’s procedure; squared euclidean distance. Dendrogram obtained using SPSS program.
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Comparison of object classification with

Appendix E

hierarchical Ward's procedure and K-means method into 3 clusters

N Ward K-means N Ward K-means N Ward K-means
1 1 1 24 1 1 47 3 3
2 1 1 25 1 1 48 3 3
3 1 1 26 2 2 49 3 3
4 1 1 27 2 2 50 3 3
5 1 1 28 2 2 51 3 3
6 1 1 29 2 2 52 3 3
7 1 1 30 2 2 53 3 3
8 1 1 31 2 2 54 3 3
9 1 1 32 2 2 55 3 3
10 1 1 33 2 2 56 3 3
11 1 1 34 2 2 57 3 3
12 1 1 35 2 2 58 3 3
13 1 1 36 2 2 59 3 3
14 1 1 37 2 2 60 3 3
15 1 1 38 2 2 61 3 3
16 1 1 39 2 2 62 3 3
17 1 1 40 2 2 63 3 3
18 1 1 41 2 2 64 3 3
19 1 3 42 2 2 65 3 3
20 1 1 43 2 2
21 1 1 44 2 2
22 1 1 45 3 3
23 1 1 46 3 3

Note: Shaded is the object that was differently classified depending on the clustering method employed.
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Appendix F

PLS structural model analysis for

the incremental innovation model of innovative performance

Values of composite reliability for all constructs exceed 0.70, thereby confirming internal

consistency reliability (Table F.1). In Table F.2 are listed cross loadings higher than the

mean which is 0.5963. The minimum cross loading value of the proposed indicators in the

model is 0.6479. All latent variables thus appear to be well correlated with their own

indicators, thereby, speaking in favour of the convergent validity. The lowest value of

AVE is 0.5586. The criterion of discriminant validity is also satisfied with square root of

AVE of each latent variable shown on the diagonal in Table F.1 exceeding all of the

correlation coefficients stated below. The value of R is 0.571.

Table F.1: Composite reliability.

, correlation matrix and the square roots of AVE

Composite

reliability TC McC cc Ip
TC 0.9197 0.8902
MC 0.8450 0.6531  0.7622
CC 0.8342 0.6528  0.7153  0.7473
IP 0.8085 0.6756  0.6495  0.6748  0.8237
Notes: The square roots of AVE are in the diagonal in italics.

Below the diagonal are correlation coefficients.

Table F.2: Cross loadings between manifest and latent variables

Indicators TC MC CC IP
RD ADVAN 0.8518 (19.255)
TECH_CAP_NQ 0.9109 (42.992) 0.6024 0.6761
TECH_TREND F 0.9070 (32.517) 0.6279 0.6071
INFO_CUST 0.6140 0.8372 (23.221) 0.6205 0.6004
INFO_COMP 0.6485  (6.815)
CUST RELAT 0.8717 (29.054) 0.6166
SUPP_RELAT 0.6654  (8.458)
TECH _MRKT KN 0.7983 (12.064)
RD STP 0.6547 0.7522 (18.530)
RD COST_EFF 0.6479  (6.094)
ACT STRAT 0.6865 0.7821 (11.380)
TIME IMPR 0.8223 (12.259)
QUAL PROD 0.8251 (16.799)

Note: T-values are stated in parentheses for those indicators that belong to a designated latent variable in the
model. All significant at P<0.001.
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Appendix G

PLS structural model analysis for

the radical innovation model of innovative performance

For the model of innovative performance referring to radical innovation, again internal
consistency reliability, convergent validity and discriminant validity are confirmed (Table
G.1 and Table G.2). The lowest value of composite reliability is 0.8330, which is
considerably higher than the threshold value of 0.70 (Table G.1). In Table 18 are listed
cross loadings with values above the mean value 0.5942. The lowest cross loading is
0.6409 and above the cut-off point at 0.60. The lowest value of AVE is 0.5581 and again

all square root values of AVE exceed the correlation coefficient stated below them in Table

G.1. The value of R? is 0.577.

Table G.1: Composite reliability, correlation matrix and the square roots of AVE

by | T MC o ccoow
TC 0.9200 0.8905
MC 0.8449 0.6535  0.7619
CC 0.8338 0.6618  0.7147  0.7470
IP 0.7825 0.6852  0.6256  0.6899  0.8017
Notes: The square roots of AVE are in the diagonal in italics.

Below the diagonal are correlation coefficients.

Table G.2: Cross loadings between manifest and latent variables

Indicators TC MC CC IP
RD ADVAN 0.8592 (24.328)
TECH_CAP_NQ 0.9034 (39.809) 0.6042 0.6487
TECH_TREND F 0.9083 (32.894) 0.6287 0.6125 0.6006
INFO_CUST 0.6151 0.8396 (23.246) 0.6191
INFO_COMP 0.6646  (8.066)
CUST RELAT 0.8665 (22.610) 0.6196
SUPP_RELAT 0.6520 (7.552)
TECH_MRKT KN 0.5957 0.7888 (10.258)
RD_STP 0.6539 0.7730 (19.357)
RD COST_EFF 0.6409 (5.549)
ACT STRAT 0.6827 0.7758 (10.385)
TIME NEW 0.7953 (10.909)
QUAL PROD 0.8081 (11.147)

Note: T-values are stated in parentheses for those indicators that belong to a designated latent variable in the

model. All significant at P<0.001.
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Appendix H

PLS structural model analysis for

the trend setting/market leadership model of innovative performance

Internal consistency reliability, convergent validity and discriminant validity were

confirmed also for the third model referring to trend setting in the frame of innovative

performance. The lowest composite reliability value is 0.7623. The lowest AVE value is

0.5584. From Table H.1 it can also be concluded that all square root values of AVE of the

latent variables exceed the values of their correlations with other included latent variables.

The value of R* is 0.516. In Table H.2 are listed cross loadings above the mean value of

0.5825, the lowest being 0.6240.

Table H.1: Composite reliability, correlation matrix and the square roots of AVE

bty | T MC o cco
TC 0.9197 0.8902
MC 0.8450 0.6536  0.7622
CcC 0.8336 0.6553  0.7285  0.7472
1P 0.7623 0.6322  0.5937 0.6663  0.7856
Notes: The square roots of AVE are in the diagonal in italics.

Below the diagonal are correlation coefficients.

Table H.2: Cross loadings between manifest and latent variables

Indicators TC MC CC IP
RD_ADVAN 0.8470 (21.466)
TECH_CAP_NQ 0.9104 (42.796) 0.6016 0.6249
TECH _TREND F 09118 (37.475) 0.6275 0.6173
INFO_CUST 0.6147 0.8365 (21.717)  0.6252
INFO_COMP 0.6414  (6.270)
CUST RELAT 0.8733 (29.616) 0.6311
SUPP RELAT 0.6712  (8.235)
TECH MRKT KN 0.5953 0.7953 (11.400)
RD STP 0.6539 0.7439 (12.408)
RD COST_EFF 0.6240  (5.187)
ACT_STRAT 0.688 0.8113 (14.610)  0.5855
TRENDS 0.7241 (6.814)
QUAL PROD 0.5950 0.8427 (12.765)

Note: T-values are stated in parentheses for those indicators that belong to a designated latent variable in the
model. All significant at P<0.001.
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1 Uvod

V dinami¢nem poslovnem okolju si podjetja nenehoma prizadevajo, da bi se razlikovala od
svojih konkurentov in s tem uzivala koristi, ki jih prinaSa ustvarjena konkuren¢na prednost.
Inovacijska aktivnost je eden izmed vzvodov za ustvarjanje tovrstnih priloznosti Se posebej
v razmerah, ko podjetja splosno zviSujejo standarde proizvodov in storitev, vstopajo v
strateSka partnerstva, sodelujejo pri konsolidaciji in gradijo globalne znamke ter

distribucijske sposobnosti.

Povezavo med inovacijami in gospodarsko rastjo so obravnavale Stevilne Studije tako s
teoretinega kot tudi empiri¢nega vidika. Velja, da so inovativna podjetja tudi bolj uspesna
(Griffith et al., 2004; Tether, 2002). Literatura s podro¢ja strateSkega managementa in
teorije konkurencne prednosti predstavljajo Sirsi pogled na nac¢ine konkuriranja na trgu, saj
se ne osredotocajo le na tehnoloske inovacije. V dinami¢nem okolju strategija usmerjena v
proizvod ne prispeva k izgradnji konkurenc¢ne prednosti v prihodnosti (Fowler et al., 2000).
Vir konkuren¢ne prednosti so namre¢ sposobnosti in kompetence (Prahalad, Hamel, 1990;
Lynskey, 1999; Song et al., 2005). Vrsta empiri¢nih raziskav (Hagedoorn, Cloodt, 2007;
Song et al., 2005; Wang et al., 2004) razlikuje podjetja z vidika osrednjih kompetenc in s
tem omogoca vpogled v temeljne dejavnike inovacijske uspeSnosti. Redke Studije

proucujejo vpliv osrednjih kompetenc na poslovno uspesnost podjetij (Wang et al., 2004).

Tovrstne raziskave so potrebne za poglobljeno razumevanje prispevkov kompetenc k
poslovni uspesnosti podjetij v razlicnih kontekstih. Kompetence kot take so klju¢nega
pomena za hitro in ucinkovito prilagajanje vedno hitreje spreminjajocim se poslovnim
okoljem. Analiza tega vidika na vzorcu slovenskih proizvodnih podjetij je osrednji namen
moje raziskave. Med drugim proucujem, kako se konkuren¢na pozicija podjetij odraza v
njihovih kompetencah in inovacijski uspesnosti ob predpostavki, da se Slovenija kot
drzava uvrs€a med tehnoloske sledilke. Pri tem je cilj potrditi model inovacijske
uspeSnosti, ki temelji na treh skupinah kompetenc — tehnoloskih, trzenjskih in

komplementarnih — in prouciti povezavo s poslovno uspesnostjo.

V nadaljevanju najprej predstavim ekonomske teorije, ki pojasnjujejo vlogo inovacij in
tehnoloskega napredka. Sledi poglavie o inovacijah in njihovi vlogi pri izgradnji
konkurenénosti podjetij, kjer posebej izpostavim inovacijsko aktivnost podjetij na obmocju

EU. Naslednje poglavje je posveceno teorijam konkurencéne prednosti s poudarkom na
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teoriji kompetenc, na kateri temelji proucevani model. Sledi poglavje o kompetencah in
njihovi vlogi v procesu razvoja novih proizvodov s podpoglavjem, ki povzema relevantne
predhodne empiri¢ne Studije. Nato predstavim operativni model kompetenc, inovacijske
uspesnosti in poslovne uspesnosti, pojasnim uporabljeno metodologijo, vprasalnik, vzorec
podjetij in spremenljivke. Zatem obravnavam rezultate posameznih analiz, med njimi
rezultate (a) razvrS€anja v skupine na podlagi inovacijske uspesnosti, (b) primerjave
modelov inovacijske uspesnosti, (c) preverjanja veljavnosti konstrukta komplementarnih
kompetenc, (¢) analize operativnega modela v celoti, (d) analize pristranskosti v vzor¢nem
postopku in (e) analize vplivov okoljskih dejavnikov. Na koncu podam sklepe in navedem

glavne prispevke k teoriji in praksi.
2 Inovacije in teorija endogene rasti

Ekonomska teorija pripisuje tehnoloskemu razvoju in s tem inovacijam pomembno vlogo
pri pojasnjevanju gospodarske rasti. Neoklasicna teorija pojasnjuje dolgorocno rast s
pomocjo kapitalske opremljenosti dela in tudi eksogenega tehnoloskega napredka (Barro,
Sala-i-Martin, 1995). Klju¢na pomanjkljivost prvih modelov neoklasi¢ne teorije rasti je
bila ravno eksogenost tehnoloskega napredka, saj modeli niso pojasnjevali, zakaj do njega

pride.

Letna sprememba obsega kapitala Ak je tako pojasnjena kot razlika med investicijami na
zaposlenega [i], ki so odvisne od stopnje varCevanja, in stopnjo pokritja investicij
(glej enacbo 1). Da kapital na efektivnega zaposlenega [k]' torej ostane enak, je potrebno
z investicijami nadomestiti amortizacijo [0k], zagotoviti dodatni kapital skladno s
prirastom delavcev oz. prebivalstva, da se ohrani kapitalska opremljenost [nk], in priskrbeti
kapital za nove efektivne zaposlene [gk]. Dejavnik ucinkovitosti zaposlenega je tehnoloski

napredek (Mankiew, 2003, str. 2009):
Ak=i—(0+n+g)k (1)

V kasnejsih modelih endogene rasti je tehnoloski razvoj posledica namerne raziskovalno-

razvojne aktivnosti, ki omogoca ex-post monopolisticno mo¢ ter monopolisticne dobicke,

! Stevilo efektivnih zaposlenih se meri kot produkt med $tevilom zaposlenih in u¢inkovitostjo posameznika.
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le-ti pa spodbujajo investicije v raziskave in razvoj (R&R) (Romer, 1986; Lucas, 1988;
Rebelo, 1991). Ce inovacijske aktivnosti potekajo nepretrgoma, je lahko dolgoroéna rast

pozitivna.

T.i. skupna faktorska produktivnost (ang. total factor productivity - TFP) zajema trenutno
raven tehnologije in ne ucinke, ki jih povzrocajo proizvodni dejavniki ali produktivnost. V
klasicni Cobb-Douglasovi proizvodni funkciji je zajeta v konstanti A. Y v funkciji

predstavlja proizvod, K proizvodni dejavnik kapital in L proizvodni dejavnik delo:
Y=A4-F(K,L) (2)

Poleg proizvodnih dejavnikov TFP prispeva k povecanju proizvoda, vendar ne neposredno
preko povecanja inputov. Sprememba TFP je najpogosteje posledica novega znanja o

proizvodnih metodah.

Novejse raziskave so v model vkljucile tudi razSirjenost tehnologije. Medtem ko
tehnoloska odkritja prispevajo tehnolosko vodilne drzave, je razSirjenost tehnologije
priloznost za drzave sledilke, da pri tehnoloskem napredku sodelujejo s kapitalsko manj
zahtevno strategijo posnemanja. Teorija endogene rasti se tako osredotoa ravno na
problematiko nastanka tehnoloSkega napredka, pri cemer so v ospredju cloveski kapital,
motivacija za razvoj inovacij na strani podjetij preko patentov, ki omogocajo monopolne
dobicke, in pomen prelivanja znanja (ang. spillover effect) (Romer, 1986; Lucas, 1988;

Barro, Sala-i-Martin, 1999).
3 Inovacije in konkurencénost podjetij

Drucker (2007, str. 27-32) opredeli inovacije kot kljucni proces podjetja. Inovacije so
najboljsi in verjetno edini nacin, da podjetje uspeva v okolju hitrih sprememb. Preko
inovacij podjetje namrec te spremembe lahko preoblikuje v priloznosti. Inovacije so tako
pomemben vir konkurencne prednosti. Podjetja, ki sledijo strategiji diferenciacije, razvijejo
proizvod, ki ga trg zaznava kot edinstvenega ter si s tem ustvarijo konkuren¢no prednost

(Porter, 1985).



Francis in Bessant (2005, str. 1980) opredelita naslednje Stiri vrste inovacij, med katerimi

prvi dve vrsti prevladujeta:

e sprememba ponudbe podjetja, tj. proizvodov in storitev — inovacije z vidika
proizvodov/storitev,

e inovacije v nacinih, kako podjetje proizvede proizvode in storitve — procesne inovacije,

e sprememba konteksta, v katerem se proizvod/storitev uporablja — inovacija z vidika
trznega pozicioniranja,

e sprememba v temeljni panogi ali poslovnih modelih — inovacijska paradigma.

Med najpomembnejSe vire inovacij oz. elemente inovacijske aktivnosti v podjetjih se
uvrScajo nakup opreme, dizajn, predlogi zaposlenih, zahteve kupcev, izobrazevanje
zaposlenih, R&R, nakup patentov, strokovno znanje (ang. know-how), kakor tudi dostop
do znanja preko profesionalnih organizacij, sejmov in razstav (Archibugi et al., 1991;
Napolitano, 1991). R&R ima pomembno vlogo v procesu razvoja novih proizvodov in

storitev (Prajogo et al., 2008, str. 620).

Na vzorcu japonski podjetij avtorji raziskave pokazejo, kako organizacijska kultura,
naravnanost h kupcu in inovativnost vplivajo na organizacijsko uspesnost, ki jo merijo z
relativno dobickonosnostjo, velikostjo podjetja, trznim delezem in stopnjo rasti
(Deshpanadé et al., 2004). Inovativnost in trZzenje naravnano h kupcu imata najvecjo tezo.
Podobno Baldwin in Johnson (1996, str. 800-802) na primeru 820 kanadskih podjetij
potrdita, da bolj inovativna podjetja dosegajo boljSe rezultate, vklju¢no z rastjo trznega
deleza in donosnostjo investicij. Tidd s soavtorji (2005, p. 245) ugotavlja, da podjetja, ki
uspejo preko inovacij uspeSno razlikovati svoje proizvode in storitve od konkurentov,

dosegajo v povprecju dvakrat ve¢jo donosnost od preostalih podjetij.

Visoko tehnoloske panoge veljajo za tiste, ki belezijo najhitrejSo rast v mednarodni
trgovini, preko prelivanja znanja pa pomembno prispevajo tudi k uspehu drugih panog
(Hatzichronoglou, 1996, str. 4), ki so pogosto glavni uporabnik proizvodov in storitev

visokotehnoloskih panog. Vendar deleZ izdatkov za R&R v prihodkih podjetja, ki velja za



glavni kazalec intenzivnosti R&R, ne gre avtomati¢no ena¢iti z inovativnostjo® (Hirsch-
Kreinsen et al., 2006), saj se s tem podcenjuje pomen tehnoloskih inovacij v tehnoloSko
manj intenzivnih panogah. Kirner s soavtorji (2008) ugotavlja, da je v visoko, srednje in
nizko tehnoloskih panogah prisotna kombinacija podjetij, ki se uvrs¢ajo med visoko,
srednje in nizko tehnoloska podjetja, kar nakazuje na visoko heterogenost v samih
panogah. Srednje in nizko tehnoloske panoge nenazadnje prispevajo ve¢ kot 90%
nacionalnega proizvoda v EU, ZDA in na Japonskem. Njihov prispevek k agregatni rasti

tako celo presega prispevek visokotehnoloskih panog (Sandven et al., 2005).

Inovacijska uspeSnost (ang. innovative performance) je kazalec, ki se v SirSem smislu
nanaSa na razvoj novih proizvodov. Razlikuje se od kazalca uspeSnosti inovacij (ang.
innovation performance), ki meri finanéno uspesnost razvitih inovacij (Freeman, Soete,
1997; Lanjouw, Schankerman, 1999; Ahuja, Katila, 2001; Marsili, Salter, 2006;
Hagedoorn, Cloodt, 2007). UspeSen razvoj novih proizvodov prispeva k uspeSnosti
podjetja preko ve¢ vzvodov. Sama produktivnost procesa znizuje stroske in s tem omogoca
nizje, bolj konkurencne cene. Ucinkovitost proizvodov pa se kaze preko lastnosti
proizvoda, kot so nizji stroski, edinstvene koristi, ki jih omogoca, in ujemanje s
kompetencami podjetja. Vse to pa prispeva k vecji privlacnosti proizvodov v oceh
uporabnikov (Zirger, Maidique, 1990). Studije obiajno uporabljajo kot kazalce
inovacijske uspesSnosti izdatke za R&R (tako pretekle kot tekoce), Stevilo patentov, objav
novih proizvodov in njihove kombinacije. Omenjeni kazalci imajo dolo¢ene omejitve,
poleg tega pa se mo¢no razlikujejo med panogami in ne omogocajo primerjav med njimi
(Tidd et al., 1997, str. 10). Izdatki za R&R zajemajo le del vseh inovacij, kar posebej velja
za podjetja z manj formalnimi oblikami poslovne funkcije R&R. Podjetja prav tako SirSe
zajemajo R&R izdatke, ¢e na podlagi le-teh lahko uveljavljajo davéne olajSave (Bougrain,
Haudeville, 2002). Stevilo patentov in objav novih proizvodov so pristranski kazalci zaradi
razlik v nagnjenosti k prijavi patentov in objavi novih proizvodov med podjetji (Frumau,

1992).

? Inovativnost je opredeljena kot sposobnost podjetja, da vpelje nove procese, proizvode ali ideje (Hult et al.,

2004).



Glede na stopnjo novosti razlikujemo radikalne in inkrementalne inovacije. V primeru
radikalnih inovacij govorimo o proizvodih, procesih ali storitvah, ki imajo povsem nove
lastnosti/zmoznosti ali pa poznane lastnosti, ki omogocajo znatne funkcionalne izboljSave
in zmanjSanje stroSkov. To vodi do preobrazbe obstojeCih trgov ali oblikovanja novih
(Leifer et al., 2001). Gre za inovacije, ki so nove bodisi z vidika podjetja, trga ali panoge.
Inkrementalne inovacije pa se nanaSajo na prilagoditve, izboljSave ali razSiritve
proizvodnih linij z dodajanjem novih funkcij/lastnosti, ki omogocajo dodatne koristi.
Medtem ko inkrementalne inovacije zahtevajo relativno malo prilagoditev kompetenc
podjetij in so lahko dober vir pozitivne diferenciacije ter s tem konkurenénosti podjetij na
kratek rok, je dolgoroc¢na rast v vecji meri odvisna od radikalnih inovacij (Morone, 1993,
str. 220). Ce podjetja Zelijo strateko porazdeliti svoje vire, morajo istotasno razvijati
inkrementalne in radikalne inovacije. Inkrementalne inovacije so v ve¢ji meri trzno
naravnane in temeljijo na analizi trga, zato imajo vecjo verjetnost za uspesSno
komercializacijo. Toda vecja verjetnost uspeSnega razvoja inkrementalnih inovacij na eni

strani, pomeni manj$i potencial za dobicek v primerjavi z radikalnimi inovacijami (Ali et

al., 1993; Varadarajan, 2008).

Uspesnost procesa razvoja novih proizvodov je odvisna od konkuren¢nosti okolja podjetja
(Langerak et al., 1997), in sicer tehnoloskih in trznih vplivov (Calantone et al., 2003).
Dinamicno okolje namre¢ skrajSa Zivljenjsko dobo Stevilnih virov (Grant, 2001, str. 13).
Kako managerji zaznavajo okolje, vpliva na njihove odlocitve, med njimi tudi na izbor
inovacijske strategije (Leonard-Barton, 1992). Tehnoloski vplivi se nanasajo na percepcijo,
ali je podjetje sposobno natan¢no predvideti in dobro razumeti posamezne vidike
tehnoloskega okolja. Dinamicni trzni vplivi se odrazajo v hitro spreminjajoc¢ih se
preferencah, potrebah in zeljah kupcev, stopnji konkurence v panogi in v poudarku na

konstantnem razvoju novih proizvodov (Hult et al., 2004).
3.1 Lizbonska strategija in inovacijska aktivnost v EU

Leta 2002 so drzave clanice EU sprejele t.i. Lizbonsko strategijo, ki temelji na
gospodarskih reformah, ki naj bi prispevale k ve¢ji konkurenénosti regije preko razli¢nih
ukrepov, med njimi tudi preko vzpodbujanja raziskovalno-razvojne dejavnosti in inovacij
(Kok, 2004). Predlagani ukrepi odrazajo ugotovitve zbrane v porocilih “Community
Innovation Survey” (CIS) in “European Innovation Scoreboards” (EIS), ki temeljijo na

podatkih pridobljenih s strani Eurostata in CISa (Community Innovation Statistics, 2006).



Rezultati Cetrtega porocila CIS, ki zajema obdobje 2002-2004, kazejo, da je inovacijska
aktivnost prisotna v 42% podjetij v regiji EU-27. Ta odstotek za Slovenijo znaSa 27%,
medtem ko najvisje odstotke belezijo Nemcija (65%), Avstrija (53%), Danska, Irska in
Luksemburg (vsaka drzava po 52%), Belgija (51%) in Svedska (50%). EIS drzave
porazdeli v §tiri skupine® glede na indeks inovacijske uspesnosti, ki temelji na 26 kazalcih.
Slovenija se uvr§¢a v predzadnjo skupino, in sicer med zmerne inovatorje, kamor spadajo

tudi Avstralija, Ciper, Ceska Republika, Estonija, Italija, Norveska in Spanija.

Na osnovi razlik v inovacijah in kompetencah je podjetja moc uvrstiti med tehnoloske
vodje ali sledilce. Bazi¢ne in aplikativne raziskave omogocajo tehnolosko naprednim
podjetjem t.j. tehnoloSkim vodjem (ang. technology leaders), da ustvarjajo novo znanje in
uvajajo nove tehnologije. Tehnoloski sledilci (ang. technology followers) razvijajo
sposobnost za izkoriS¢anje obstojeCih tehnoloskih reSitev na bolj ucinkovit nacin
(inkrementalne inovacije) (Forbes, Wield, 2000). Za tehnolosko napredna podjetja je
znacilno, da na trg ponudijo nove proizvode z uporabo novih tehnologi ali pa pretvorijo
dane tehnoloske reSitve v nove ideje. To zahteva precejSnje investicije in prinese veliko
tveganja zaradi potencialnega neuspeha. Sledilci se v vecji meri zanasajo na posnemanje in
inkrementalne inovacije ter uporabljajo industrijski dizajn, kar tem podjetjem omogoca, da
se osredotoCijo na nisne trge ter dosegajo visoko dodano vrednost (Huisman, Kort, 2004;
Capon, Glazer, 1987). TehnoloSke sposobnosti podjetij v gospodarstvu so kljucen vir
konkuren¢nosti na nacionalni ravni in jih je mo¢ vzpodbujati z nacionalnimi ukrepi

(Nelson, Rosenberg, 1993).
4 Teorije konkurencne prednosti

Teorija organizacije in strukture trga izpostavlja privlacnost panoge kot temelj
nadpovprecne dobiCkonosnosti. S tem naloga strateSkega managementa postane iskanje
ugodnih poslovnih okolij, prepoznavanje privlacnih segmentov in strateskih skupin znotraj
panoge ter blazenje konkuren¢nih pritiskov z vplivanjem na panozno strukturo in
obnasanje konkurentov. Toda empiri¢ne Studije ne potrjujejo povezave med panozno

strukturo in dobickonosnostjo (Grant, 2001, str. 117). Konkuren¢na prednost je veliko

3 Inovacijski vodje, inovacijski sledilci, zmerni inovatorji, drzave v dohitevanju.



pomembnejSi dejavnik od zunanjega okolja pri pojasnjevanju razlik v dobicku med
podjetji. Na tej osnovi so se v 80-th letih 20. stoletja oblikovali trije pogledi na
pridobivanje konkuren¢ne prednosti, med njimi teorija virov (ang. resource-based theory),
teorija dinami¢nih sposobnosti (ang. dynamic capabilities theory) in teorija kompetenc

(ang. comeptence-based theory).

Teorija virov (Wernerfelt, 1984; Grant, 1991; Peteraf, 1993) oznacuje podjetje kot spoj
sredstev in sposobnosti. Edinstvena sredstva in sposobnosti, pogosto poimenovani kot
strateski viri, so odlo€ilni pri ustvarjanju konkuren¢ne prednosti podjetja. Sposobnosti
predstavljajo ponavljajoce se vzorce konkretnih aktivnosti, ki porabljajo vire podjetja ter
ustvarjajo proizvode za trg. V veliki meri so odvisne od panoge podjetja. So
neopredmetena sredstva, ki dolofajo naline uporabe opredmetenih in drugih
neopredmetenih virov. Kot take so posebna vrsta sredstev in izvirajo iz usklajenih
aktivnosti skupin posameznikov, ki prispevajo svoje ves¢ine pri uporabi drugih sredstev
(Sanchez, 2004; Hafeez in drugi, 2002). Ena temeljnih kritik te teorije je, da razli¢ne
kombinacije virov lahko ustvarijo enako vrednost in s tem ne predstavljajo konkurenc¢ne
prednosti (Priem, Butler, 2001). Teorija dinami¢nih sposobnosti zasluge za dolgoro¢no
konkurenc¢no prednost pripisuje ravnovesju med upravljavskimi in organizacijskimi procesi
podjetja. Dolgoro¢na konkuren¢na prednost je odvisna od strateSkega pozicioniranja in
usmeritve ter temelji predvsem na dinami¢nih sposobnostih. Pri tem je cilj dose¢i skladnost

s spreminjajo¢im se poslovnim okoljem (Teece et al., 1997).
4.1 Teorija kompetenc

Z zdruzitvijo konceptov virov in dinami¢nih sposobnosti se je oblikovala teorija
kompetenc (Hamel, Heene, 1994; Sanchez, 2002). Teorija zagovarja, da so vir trajnostne
konkuren¢ne prednosti osrednje kompetence podjetja in ne locena, posamezna sredstva.
Kompetence se nanasajo na zmoznost vzpostavitve vzdrzne in usklajene uporabe sredstev
podjetja, ki se raztezajo prek vec funkcij, proizvodov in trgov. Njihov poglavitni gradnik
so sposobnosti 0z. usklajen nabor ve¢ sposobnosti. Kompetence, t.j. mreze sposobnosti in
ostalih sredstev podjetja, se med podjetji razlikujejo, a predstavljajo SirSi, splosnejsi,
pogled na strategijo podjetja in niso ozko vezane na panogo. Ce Zeli podjetje dosedi
strateSke cilje, mora dinamicno razvijati svoje kompetence, saj se le tako lahko odziva na
spremembe v zunanjem okolju, kakor tudi znotraj podjetja. Kompetence, ki podjetje locijo

od konkurentov, so strateSko fleksibilne in predstavljajo pomembno vrednost za podjetje.



So njegove osrednje kompetence in vir konkurenéne prednosti (Sanchez, 2004). Zvezo
med viri podjetja, sposobnostmi, kompetencami in konkuren¢no prednostjo podjetij

prikazuje slika 1.

Slika 1: Zgradba osrednjih kompetenc

VIRI SPOSOBNOSTI
PODJETJA PODJETJA
= Fizicni kapital = Raziskave in razvoj
= Dizajn
= |ntelektualni kapital = Nabava M
ualni kapi . Pmiz\\,’odnja OSREDNJE j KOMPETENCE q OSREDNJE KONKURENCNA
» Kulturni kapital » Trenje SPOSOBNOSTI KOMPETENCE PREDNOST
= Management | ,\N\\
Unikatnost in vrednost
nizko visoko >
Strateska fleksibilnost in zdruzenost

Vir: Hafeez et al., 2002.

5 Vloga kompetenc v procesu razvoja novih proizvodov

V okviru faz razvoja novih proizvodov* studije ugotavljajo, da podjetja koristijo predvsem
tri skupine kompetenc, med njimi tehnoloske, trZzenjske in komplementarne (Fowler et al.,
2000; Coates, McDermott, 2002; Swing, Song, 2007). Tehnoloske kompetence vkljucujejo
prakticno in teoreticno strokovno znanje, izkus$nje in opremo potrebno za razvoj novih
proizvodov (Wang et al., 2004). Vkljucujejo nabor tehnoloskih sposobnosti, ki omogocajo
podjetju , da uporablja znanstveno in tehnoloSko znanje pri raziskavah in razvoju
proizvodov in procesov, kar vodi k ve¢ji inovativnosti in uspesnosti (McEvily et al., 2004).
V fazi poslovne in trzenjske analize so tehnoloSke kompetence klju¢ne pri izdelavi Studij o
tehni¢ni izvedljivosti novih proizvodov (Swink, Song, 2007). Tehni¢ni razvoj vklju€uje
tehnoloske kompetence v okviru tehni¢nih $tudij, odobritve dizajna proizvodov in izdelave

prototipov. V fazi testiranja proizvodov so tehnoloske kompetence drugotnega pomena,

* Stiri faze so poslovna in trzenjska analiza, tehniéni razvoj, testiranje proizvodov in komercializacija.



vendar kljub temu vplivajo na strukturo potro$niSkih testov in tolmacenje rezultatov. V

zadnji fazi komercializacije so potrebne pri nacrtovanju in pripravi proizvodnje.

Podjetja z dobro razvitimi trzenjskimi kompetencami se dobro zavedajo potreb potrosnikov
in so zmozna ustvarjati vrednost na vseh elementih proizvoda in storitve, ki imajo tezo za
potrosnike (Day, 1994). TrZenjske sposobnosti, ki so njihov temeljni gradnik, predstavljajo
prepleten sistem znanja in ve$¢in, ki omogoc€ajo podjetju, da ustvarja vrednost za
potroS$nike in se pravocasno ter ucinkovito odziva na trzenjske izzive (Vorhies 1998;
Vorhies, Harker, 2000; Song et al., 2005). V fazi poslovne in trzenjske analize je prispevek
trzenjskih kompetenc viden pri oceni vplivov razliénih lastnosti proizvoda na trg
(Kuhurana, Rosenthal, 1997), saj je cilj razumeti konkuren¢no pozicijo bodocega
proizvoda. Tekom faze tehni¢nega razvoja trzenjske kompetence sodelujejo pri
soodlocanju o kon¢nem naboru lastnosti kon¢nega proizvoda. Trzenje ima ponavadi
glavno vlogo v fazi testiranja proizvodov, kar vkljucuje izbor klju¢nih kupcev in lokacij,
testiranje trgov in analizo rezultatov. Trzenjski nacrti, promocija proizvodov in distribucija
so naloge, ki vkljucujejo trzenjske kompetence v fazi komercializacije proizvodov (Paul,

Peter, 1994; Swink, Song 2007).

Nekateri avtorji skupino komplementarnih sposobnosti in kompetenc obravnavajo kot
medsebojni vpliv tehnoloskih in trzenjskih sposobnosti 0z. kompetenc (Song et al., 2005).
Toda Stevilne Studije jih opredeljujejo kot samostojno skupino, ki odraza stopnjo ujemanja
med obema prvotnima skupinama. V nasprotnem primeru gre lahko za pomanjkljiv nabor
opredeljenih klju¢nih sposobnosti in posledicno kompetenc. Vlogo komplementarnih
kompetenc Wang s soavtorji (2004) pojasnjuje z (a) integracijo razli¢nih tehnoloSkih
podrocij, (b) s prepletanjem razli¢nih funkcijskih oddelkov, (c) z izrabo sinergij med
poslovnimi enotami, (¢) z zdruZevanje internih virov s potrebnimi zunanjimi in (d) z
integracijo procesa izgradnje dinamic¢nih sposobnosti. Uskladitev lastnosti novega
proizvoda (tehnoloski vidik) s potencialnimi potrebami potrosnikov (trzenjski vidik) je
vloga komplementarnih kompetenc v prvi fazi razvoja novih proizvodov. Vklju€ene so tudi
v oceno potrebnih investicij in potencialnih tveganj (Swink, Song, 2007). Podobna
komplementarnost tehnoloskega in trzenjskega znanja je prav tako kljucna v drugi fazi
razvoja, in sicer pri tehni¢nem razvoju. Hkrati pozitivno vpliva na prevajanje rezultatov
testiranj v spremembe dizajna proizvodov in procesov (Song et al., 1998).

Komplementarne kompetence prav tako prispevajo k boljsi koordinaciji nacrtovanja
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proizvodnje in aktivnosti povezanih z managementom povprasevanja v fazi

komercializacije proizvodov.
5.1 Predhodne empiri¢ne Studije

Na vzorcu 185 proizvodnih podjetij sta Hitt in Ireland (1985) potrdila povezavo med
poslovnimi kompetencami (ang. corporate distincitve competencies) in poslovno
uspesnostjo podjetij. Uporabila sta nabor 55 kompetenc, ki se pojavljajo v sedmih
poslovnih funkcijah, in sicer v splo$ni administraciji, proizvodnji, R&R, trzenju, financah,
upravljanju s cloveskimi viri ter v odnosih z javnostmi in drzavo. Kompetence so
kljucnega pomena pri uveljavljanju zastavljene strategije in omogocajo sinergije med

poslovnimi enotami.

Chang (1996) je v svoji Studiji opredelil vpliv tehnoloskih in trzenjskih kompetenc na
dobickonosnost in uspesnost podjetja. Podjetja trzne vodje imajo znatno bolje razvite
kompetence kot sledilci. Omejitev raziskave predstavlja ozek nabor kazalcev, s katerimi

razpolaga uporabljena baza Profit Impact of Market Strategies - PIMS.

Na osnovi sinteze obstojece literature Fowler s soavtorji (2000) oblikuje teze glede
trzenjskih, tehnologkih in integracijskih’® kompetenc v dinami&nih okoljih. Nove priloznosti
naj podjetja izkoristijo preko kompetenc in ne proizvodov ter tako gradijo svojo
konkurenéno prednost. Avtorji podajo predloge kazalcev kompetenc, vendar jih ne

testirajo.

Longitudinalna $tudija avtorjev Coates in McDermott (2002) pokaze, da pri razvoju novih
tehnologij podjetja vzporedno razvijejo tri skupine razlicnih kompetenc — tehnoloske,
trzenjske in integracijske. Nove kompetence podjetju kot prvemu ponudniku nove resitve
na trgu (ang. first mover) pomagajo ustrezno pozicionirati proizvod na trgu in izkoristiti
prednosti. Analiza je bila izpeljana na podlagi Studije primera projekta velikega

visokotehnoloskega podjetja iz ZDA.

>V literaturi se izraza integracijske in komplementarne sposobnosti/kompetence uporablja kot sinonima.
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Wang s soavtorji (2004) na vzorcu 284 visokotehnoloskih kitajskih podjetij pokaze, da
trzenjske, tehnoloske in integracijske kompetence vplivajo na poslovno uspesnost podjetij.
Avtorji so razvili vprasalnik, s pomocjo katerega so podjetja ocenila svoje kompetence in
poslovno uspesnost relativno glede na svoje glavne konkurente. Studija prav tako
pojasnjuje, da tehnoloSki in trzni zunanji dejavniki mocno vplivajo na povezavo med
kompetencami in poslovno uspesnostjo podjetij. Trzni dejavniki nimajo vpliva le na odnos

med integracijskimi kompetencami in poslovno uspesnostjo podjetij.

Da tehnoloske in mrezne kompetence prispevajo k strateski fleksibilnosti podjetja in
uspesnosti inovacij sta pokazala avtorja Ritter in Gemiinden (2004). Vzorec je vkljuceval
308 nemskih podjetij s podrocja strojnistva in elektrotehnike. Poslovna strategija z vidika
tehnoloske usmeritve ne vpliva na uspeh inovacij, vendar prispeva k razvoju obeh skupin
kompetenc. Kontrolne spremenljivke za panogo ali okoljski dejavniki niso bili vkljuceni v

analizo.

Na podlagi strukturiranega vprasalnika je Lokshin s soavtorji (2008) analiziral kompetence
usmerjene v kupce, tehnoloske in organizacijske kompetence ter njihov vpliv na
inovacijsko uspesnost 28 nemskih podjetij v panogah izdelkov Siroke potrosnje. Potrdili so
neposredni vpliv organizacijskih kompetenc na inovacijsko uspesnost in ucinek sinergij
vseh treh skupin kompetenc na inovacije proizvodov. Bolje razvite inovacije so znacilne za
podjetja z vecjim obsegom inovacij. Prav tako zahtevajo radikalne inovacije vi$jo raven

kompetenc kot inkrementalne inovacije.

6 Model kompetenc kot dejavnika inovacijske uspeSnosti in vpliv na

uspesnost podjetja

Predmet moje raziskave so omenjene tri skupine kompetenc podjetij, ki imajo klju¢no
vlogo pri razvoju novih proizvodov - tehnoloSke, trzenjske in komplementarne
kompetence. Namen je prouciti povezavo med kompetencami in inovacijsko uspesnostjo,
saj dosedanje Studije proucujejo zgolj povezavo med kompetencami in poslovno
uspesnostjo podjetij ali pa vrednotijo kompetence v procesu razvoja novih proizvodov v
okviru projektov. Redke Studije poskusijo razlikovati med posameznimi elementi osrednjih
kompetenc in s tem razloziti temeljne dejavnike inovacij in inovacijske uspesnosti (Wang
et al., 2004; Song et al., 2005; Hagedoorn, Cloodt, 2007). Tovrstne Studije so potrebne za

razumevanje prispevkov osrednjih kompetenc k uspesnosti podjetja v negotovem okolju. V
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ta namen razvijem in testiram model tehnoloskih, trZzenjskih in komplementarnih
kompetenc kot dejavnikov inovacijske uspeSnosti in njihovega vpliva na poslovno

uspesnost (slika 2).

Slika 2: Model povezav med tehnoloskimi, trzenjskimi in komplementarnimi kompetencami,

inovacijsko uspesnostjo ter poslovno uspesnostjo

Tehnoloske
kompetence

Poslovna
uspesnost

Inovacijska
uspesSnost

Trzenjske
kompetence

Komplementarne
kompetence

6.1 Metodologija

Temeljno hipotezo, da na inovacijsko uspesnost podjetij vplivajo tri skupine kompetenc, in
sicer tehnoloske, trzenjske in komplementarne, uvodoma podprem s segmentacijo
proizvodnih linij podjetij v vzorcu. Pri tem uporabim metodo razvrS¢anja v skupine (ang.
cluster analysis) v dveh korakih (Ferligoj, 1989, str. 88). Najprej uporabim Wardovo
hierarhicno metodo ter kvadratno evklidsko razdaljo in opredelim konc¢no Stevilo
skupin/segmentov s pomocjo drevesa zdruzevanja oz. dendrograma. Rezultate hierarhi¢ne
metode poskusam izboljSati z uporabo nehierarhi¢ne MacQueenove metode k-means oz.
metode voditeljev. S primerjavo tako dobljenih segmentov proizvodnih linij s pomocjo
ANOVE in post-hoc Duncan-ovega testa glede na spremenljivke v modelu pojasnim

razlike med tehnoloskimi vodji in sledilci.

V drugem delu analize uporabim strukturno modeliranje in metodo najmanjsih delnih
kvadratov (ang. partial least squares) za potrditev veljavnosti modela ter orodje SmartPLS

2.0 beta (Ringle et al., 2005). Pri strukturnem modeliranju gre za nabor statisti¢nih orodij,
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ki omogocajo analizo povezav med eno ali ve¢ neodvisnimi in odvisnimi spremenljivkami.
Metoda najmanjsSih delnih kvadratov ima minimalne zahteve z vidika merskih lestvic,
velikosti vzorca in porazdelitve ostankov. Metodo je mo¢ uporabiti tako za razvoj teorij,
kakor tudi njihovo testiranje. Za posamezen model najprej preverim zanesljivost
uporabljenih kazalcev, ki merijo dolocen konstrukt (ang. internal consistency reliability).
Nadalje preverim ali ti kazalci dovolj dobro korelirajo z latentnimi spremenljivkami (ang.
convergent validity) in ali so latentne spremenljivke tako konceptualno kot tud empiri¢no

med seboj razlicne (ang. discriminant validity).

Najprej preverim povezave osnovnega modela inovacijske uspeSnosti, ki ga nato
prilagodim za razliCne strategije razvoja inovacij in razsirim za poslovno uspeSnost. V
nadaljevanju preverim z vkljucitvijo interakcije med tehnoloskimi in trZzenjskimi
kompetencami, ali so komplementarne kompetence samostojna skupina kompetenc.
Pristranskost v vzor¢nem postopku (ang. sampling bias) analiziram z uporabo t.i. “inverse
Mill's ratio”, ki ga za posamezno opazovano enoto izracunam na podlagi Probit modela za
sodelovanje v anketi. Slamnata spremenljivka za udeleZzbo je uporabljena kot odvisna
spremenljivka, naravni logaritem prodaje, kapitalska intenzivnost in delez izvoza v celotni
prodaji pa kot neodvisne spremenljivke. Novo spremenljivko nato vkljuc¢im v strukturni
model in model ponovno preverim. Na koncu vklju¢im v model Se okoljske dejavnike -
tehnoloske in trzne - in prouc¢im njihov vpliv na povezavo med inovacijsko in poslovno

uspesnostjo.
6.2 Podatki, vprasalnik in lastnosti vzorca

Raziskava temelji na medpanozni analizi, ki je bila izvedena s pomocjo ankete in posebej v
ta namen razvitega vprasalnika. V Studijo so bila vkljucena uveljavljena velika in srednje
velika proizvodna podjetja, ki so registrirana v Sloveniji in kot taka zajeta v bazi AJPES ter
so nepretrgoma delovala v obdobju 2002-2006. Vklju¢ena so bila podjetja uvrs¢ena pod
kodo D klasifikacije proizvodov CPA 2002, z izjemo kod, ki zajemajo industrijske storitve,
ki se navezujejo na proizvode. Namen je bil vkljuciti podjetja, katerih R&R aktivnosti oz.
R&R poslovna funkcija morajo neprenechoma prispevati k ohranjanju konkuren¢nosti
podjetja v njihovih panogah. Populacija podjetij, katerim je bil po posti poslan vprasalnik,
je tako zajemala 194 velikih in 187 srednje velikih podjetij, skupno 381. Odgovore je
podalo 53 podjetij ali 13,9% podjetij v populaciji. V nadaljnjo analizo je bilo vkljucenih 50

podjetij, ki so podala odgovore za 65 razli¢nih proizvodnih linij. 72% podjetij v vzorcu
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pripada formalnim skupinam podjetij s prepletenim lastniStvom, 20% pa jih je v tujem

lastniStvu.

V anketi so sodelovali zaposleni na ravni managementa, ki so zadolzeni za R&R.
Vprasalnik je bil prvotno testiran v 12 podjetjih. Glavni sklopi vprasanj se nanasajo na
okoljske dejavnike, kompetence, inovacijsko uspesnost podjetij, znacCilnosti razvojnih

aktivnosti v podjetju ter splo$ne podatke o podjetjih.
6.3 Spremenljivke modela

Izbrani kazalci latentnih spremenljivk kompetenc, inovacijske uspesnosti ter poslovne
uspesnosti so bili v model vkljuceni na podlagi sinteze literature, obstojeih empiri¢nih
raziskav in rezultatov testiranja vpraSalnika. Obenem ti kazalci omogocajo primerjave

podjetij iz razli¢nih panog.

Tehnoloske kompetence obsegajo tri kategorije: (a) kako napredne so raziskave in razvoj,
(b) stevilo dosegljivih tehnoloskih sposobnosti, ki so bodisi na razpolago znotraj podjetja
ali preko strateSkih partnerstev, in (c) kako dobro podjetje predvideva tehnoloske trende

(Eisenhardt, Martin, 2000; Wang et al., 2004).

Trzenjske kompetence zajemajo trzenjske raziskave in ostale trzenjske aktivnosti (Paul,
Peter, 1994). TrZzenjske raziskave in kompetence napovedovanja so vkljuCene v
spremenljivko “dostop do informacij o spremembah preferenc in zelja kupcev”. Znanje o
konkurentih zajema spremenljivka “dostop do informacij o konkurentih”, odnose s kupci
“vzpostavljanje in upravljanje dolgoro¢nih odnosov s kupci” in odnose z dobavitelji
“vzpostavljanje in upravljanje dolgoro¢nih odnosov z dobavitelji”. Izbrani kazalci v

precej$nji meri odrazajo Porterjeve konkurencne silnice.

Komplementarne kompetence predstavljajo skladnost med tehnoloskimi in trzenjskimi
kompetencami. Notranje okolje je zajeto v spremenljivki “dober prenos tehnoloskih in
trzenjskih znanj med poslovnimi enotami”. Kazalec “intenzivnost, kakovost in obseg
prenosa znanja v okviru R&R preko sodelovanje s strateskimi partnerji” vkljucuje
dinami¢en vidik in izgradnjo kompetenc preko strateSkih partnerstev. Ekonomi¢nost
uporabe tehnoloskih in trzenjskih virov v okviru razvoja novih proizvodov je ocenjena s
spremenljivko “stroskovna ucinkovitost R&R”. Organizacijski fokus meri kazalec “jasna

opredelitev aktivnosti poslovnih enot v strategiji podjetja”.
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Sodelujoci v raziskavi so kompetence podjetja ocenili na petstopenjski lestvici relativno
glede na kompetence glavnih konkurentov. S tem so podali oceno konkuren¢nosti
posameznih kompetenc njihovega podjetja z vidika panoge (Song et al., 2005). Merska
lestvica ima naslednje stopnje: 1- veliko slabsi od konkurentov, 2 — slabsi od konkurentov,
3 — enaki konkurentom, 4 — bolj$i od konkurentov, 5 — veliko bolj$i od konkurentov.
Casovni interval, na katerega so se odgovori nanagali, je obsegal obdobje treh let od 2004
do 2006. Triletno obdobje je v skladu z metodologijo OECD za merjenje inovacijske
aktivnosti (OECD, 1997).

Splosno Sirino inovacijske uspesnosti oz. inovacije proizvodov povzema kazalec “Stevilo
spremenjenih, izpopolnjenih ali novih proizvodov v obdobju 2004-2006, ki predstavlja
raznolikost novo razvitth proizvodov. Tehni¢na izvedba je zajeta v spremenljivki
“kakovost proizvodov”. Stevilne $tudije potrjujejo povezavo med razvojem proizvodov,
inovacijami z vidika proizvodov in kakovostjo le-teh (Dumaine, 1989; Clark, Fujimoto,
1991; Koufteros, Marcoulides, 2006). Kazalec “Cas potreben za razvoj izpopolnjenega
proizvoda ” povzema ucinkovitost razvoja inkrementalnih inovacij. Podobno uc¢inkovitost
procesa razvoja radikalnih inovacij meri kazalec “Cas potreben za razvoj proizvoda nove
generacije”. V kolikSni meri podjetje prispeva k trendom v panogi zajema kazalec
“prispevek podjetja k trendom v panogi”. Kazalci so bili ovrednoteni na podlagi enake

lestvice kot kompetence.
7 Rezultati

Skladno s predstavljeno metodologijo v nadaljevanju povzemam glavne ugotovitve

posameznih analiz.
7.1 Razvrscanje v skupine na podlagi inovacijske uspesnosti

Proizvodne linije podjetij v vzorcu je moC na osnovi podobnosti z vidika inovacijske
uspesnosti razvrstiti v tri segmente (tabela 1), ki jih poimenujem: (a) tehnoloski sledilci s
Sibkimi kompetencami, (b) tehnoloski sledilci s konkurenénimi kompetencami in (c)

tehnoloski vodje.
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Tabela 1: Primerjava segmentov proizvodnih linij glede na inovacijsko uspesnost, kompetence in

lastnosti procesa razvoja novih proizvodov

Segmenti
Tehnoloski  Tehnoloski  Tehnoloski
sledilci - sledilei — vodje
Spremenljivke Sibki konkuren¢ni

Stevilo proizvodnih linij 25 19 21
Stevilo razli¢nih podjetij 21 16 20
Inovacijska uspesnost (IU)
Stevilo spremenjenih, izpopolnjenih ali novih proizvodov v 2,84 + 2,890 + 424 ++
obdobju 2004-2006
Kakovost proizvodov 2,96 + 421 ++ 424 ++
TehnoloSke kompetence (TeK)
Naprednost R&R 2,84 + 3,16 + 3,86 ++
Stevilo kakovostnih tehnoloskih sposobnosti dosegljivih preko 2,72 + 3,32 ++ 4,10 +++
strateskih tehnolos§kih partnerstev
Predvidevanje tehnoloskih trendov 2,68 + 3,00 + 3,95 ++
Trzenjske kompetence (TrK)
Dostop do informacij o spremembah preferenc in Zelja kupcev 2,92 + 3,26 + 3,95 ++
Dostop do informacij o konkurentih 3,00 + 3,16 + 3,29 +
Vzpostavljanje in upravljanje dolgoro¢nih odnosov s kupci 3,32 + 3,79 ++ 4,10 ++
Vzpostavljanje in upravljanje dolgoro¢nih odnosov z 2,92 + 3,58 ++ 3,67 ++
dobavitelji
Komplementarne kompetence (KK)
Dober prenos tehnoloskih in trzenjskih znanj med poslovnimi 2,80 + 3,32 ++ 3,52 ++
enotami
Intenzivnost, kakovost in obseg prenosa znanja v okviru R&R 2,48 + 3,00 + 3,57 ++
preko sodelovanje s strateskimi partnerji
Stro§kovna uc¢inkovitost R&R 2,84 + 3,37 ++ 3,52 ++
Jasna opredelitev aktivnosti poslovnih enot v strategiji podjetja 2,88 + 3,58 ++ 3,62 ++
Razvoj novih proizvodov
Cas potreben za razvoj izpopolnjenega proizvoda 2,76 + 3,21 ++ 3,76 +++
Cas potreben za razvoj proizvoda nove generacije 2,48 + 2,63 + 3,71 ++
Prispevek podjetja k trendom v panogi 2,44 + 2,47 + 324 ++

Opomba: Za vsak segment je podana povprecna vrednost spremenljivke (izjema sta Stevilo proizvodnih linij

in podjetij v vzorcu). Razli¢no $tevilo plusov med segmenti za posamezno spremenljivko oznacuje statisticno

znacdilne razlike med segmenti. Uporabljena je bila metoda ANOVA, “post-hoc Duncan test”, P<0,05.
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Tehnoloski vodje so najbolj konkurencna podjetja v vzorcu in presegajo svoje glavne
konkurente tako po inovacijski uspesnosti kot tudi po vseh treh skupinah kompetenc.
Nasprotno tehnoloski sledilci s Sibkimi kompetencami zaostajajo za svojimi konkurenti,
najbolje pa se odrezejo z vidika trzenjskih kompetenc. Inovacijska uspesnost tehnoloskih
sledilcev s konkuren¢nimi kompetencami izstopa predvsem po kakovosti proizvodov. Za
tehnoloskimi vodji ta segment v najvecji meri zaostaja po tehnoloskih kompetencah. Oba
segmenta pa sta najmocnej$a v tehnoloski kompetenci dostopa do Stevilnih kakovostnih
tehnoloskih sposobnosti. Prednost tehnoloskih vodij je mo¢ delno pojasniti tudi z njihovo
bolj izrazito komplementarno kompetenco sodelovanja v strateskih tehnoloskih
partnerstvih. Tehnoloski vodje zelo dobro poznavajo tudi okuse svojih kupcev, vendar pa
med tremi segmenti ni razlik v konkurencnosti kompetence dostopa do informacij o
konkurentih. Zdi se, da je omenjena kompetenca nujna za obstoj v panogi, a ji ne moremo

vec pripisati edinstvenosti, zaradi ¢esar ne more biti gradnik konkuren¢ne prednosti.

Tehnoloski vodje so konkurencni tako z vidika razvoja izpopolnjenih proizvodov in
proizvodov novih generacij proizvodov ter sooblikovanja trendov. So edini segment, ki v
ve¢ji meri zasleduje strategijo razvoja novih inovacij kot strategijo posnemanja.
Konkurené¢ni sledilci uspesno sicer razvijajo izpopolnjene proizvode. Zanje je znacilna

prevladujoca strategija posnemanja.
7.2 Primerjava modelov inovacijske uspeSnosti

Primerjava $tirih razli¢nih strukturnih modelov inovacijske uspesnosti omogoci vpogled in
razumevanje vloge dolo¢enih skupin kompetenc, kakor tudi posameznih kompetenc znotraj
njih. Veljavnost in zanesljivost vseh $tirih modelov je bila potrjena, s tem tudi veljavnost
konstruktov oz. tehnoloskih, trZenjskih in komplementarnih kompetenc ter inovacijske

uspesnosti.

Inovacijska uspeSnost osnovnega modela temelji na Ze omenjenih spremenljivkah —
raznolikosti na novo razvitih proizvodov in njihovi kakovosti. V modelu inkrementalnih
inovacij kakovost proizvodov nadomesti ¢as potreben za razvoj le-teh, v modelu radikalnih
inovacij pa ¢as za razvoj radikalnih inovacij. V zadnjem modelu, modelu postavljanja

trendov, je nadomestna spremenljivka prispevek podjetja k trendom v panogi.

Kot je razvidno iz tabele 2, v osnovnem modelu na inovacijsko uspeSnost posamezne

proizvodne linije podjetja najbolj vplivajo konkurencne tehnoloske kompetence, za njimi
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sledijo trzenjske in komplementarne kompetence. TehnoloSke kompetence so kljucnega
pomena prav tako pri razvoju inkrementalnih in radikalnih inovacij. Za uspes$no strategijo
razvoja inkrementalnih inovacij so komplementarne kompetence pomembnejSe od
trzenjskih kompetenc. Sicer komplementarne kompetence predstavljajo sinergijo med
tehnoloskimi in trZzenjskimi kompetencami ter kot take zajemajo neposredno tudi trzenjske
kompetence. Toda vloga tehnoloskih kompetenc v modelu prevlada, saj je ¢as razvoja ena
izmed spremenljivk inovacijske uspesnosti, usklajevanje tehnoloskih in trZzenjskih znanja
pa lahko poveca kompleksnost razvoja in as razvoja tudi podaljSa (Swink, Song, 2007).
Dobro razvite komplementarne kompetence so kljune za zasledovanje strategije
soustvarjanja trendov v panogi. Trzenjske kompetence niso statisticno znacilne v zadnjih
dveh modelih, ki pojasnjujeta razvoj najbolj inovativnih proizvodov. Vloga trZenjskih
kompetenc pri razvoju tovrstnih proizvodov je omejena, saj se ni mogocCe zanasati na
potencialne uporabnike, da bi bili sposobni dobro izraziti svoje zelje in potrebe za te

proizvode (Lynn et al., 1996).

Tabela 2: Primerjava smernih koeficientov latentnih spremenljivk osnovnega in treh izvedenih modelov

Model . . Model
Osnovni model inkrementalnih Mod.el radll‘(.alnlh postavljanja
Smer . . inovacij
inovacij trendov
TeK->1U 0,409 (4,075) * 0,341 (2,843) ** 0,363 (2,787) ** 0,307 (2,537) **
TrK->1U 0,250 (2,346) ** 0,211 (1,537) *#**x* 0,137 (1,192) 0,115 (0,813)
KK->IU 0,235 (2,280) *** 0,301 (2,423) ** 0,352 (2,769) ** 0,381 (2,582) **
R? 0,63 0,57 0,58 0,52

Vrednosti t-statistik so navedene v oklepajih.

w [k [ [k 0,001, P<0,01, P<0,05 in P<O0,1.

7.3 Veljavnost konstrukta komplementarnih kompetenc

Veljavnost konstrukta komplementarnih kompetenc sem dodatno preverila s tem, da sem
ga v osnovnem modelu nadomestila z interakcijo med tehnoloskimi in komplementarnimi
kompetencami, ki pa v modelu ni imel statisticno znacilnega ucinka na inovacijsko
uspesnost. Ta rezultat dodatno potrjuje, da so komplementarne kompetence samostojna

skupina kompetenc in ne le spoj tehnoloskih ter trzenjskih kompetenc.
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7.4 Osnovni model inovacijske uspesnosti razSirjen za poslovno uspesnost

Celotni osnovni model kompetenc in inovacijske ter poslovne uspesnosti je bil testiran na
agregiranih podatkih za posamezno podjetje, in sicer so bili na podlagi deleza v prodaji
ponderirani podatki o posameznih proizvodnih linijah. Poslovna uspes$nost je merjena s
kazalnikoma donosnost sredstev (ang. return on assets — ROA) in donosnost lastniSkega

kapitala (ang. return on equity - ROE).

Potrjen je bil vpliv pozitiven vpliv inovacijske uspesnosti na poslovno uspesnost podjetja.
Tehnoloske, trzenjske in komplementarne kompetence tako preko razvoja novih kvalitetnih
1zdelkov, ki so prilagojeni potrebam trga, pozitivno vplivajo na poslovne rezultate podjetja.

(slika 3).

Slika 3: Model inovacijske in poslovne uspesnosti s smernimi koeficienti

Tehnoloske
kompetence

0,478 (4,596)**%

0,259 (1,776)*%

Poslovna
uspesnost

Inovacijska
uspesnost

Trzenjske
kompetence

0,241 (1,658)**

Komplementarne
kompetence

Opomba: Vrednosti t-statistik so podane v oklepajih.
* P<0,01

** P<0,05

**% P<0,001

7.5 Pristranskost v vzorénem postopku

Pri zbiranju podatkov lahko pride do razlik v odzivnosti razlicnih podjetij glede na njihove
specifi¢ne znacilnosti. Tako bi lahko bila velika podjetja bolj nagnjena k sodelovanju, saj

so bolj samozavestna glede svojih dosezkov in imajo vecji interes glede rezultatov. V ta
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namen vpeljem v model novo spremenljivko (inverse Mill's ratio), ki korigira morebitno
pristranskost v modelu. Ta nova spremenljivka upoSteva razlike med podjetji v ciljni
populaciji oz. izbranem vzorcu, ki so sodelovala in tistimi, ki niso, za spremenljivke
prodaja, kapitalska intenzivnost in delez izvoza. Veljavnost spremenljivke in novega
modela ni bila potrjena, na podlagi ¢esar lahko domnevamo, da pristranskost v vzorénem

postopku ni prisotna.
7.6 Vpliv okoljskih dejavnikov

Za testiranje vpliva okoljskih dejavnikov na povezavo med inovacijsko in poslovno
uspesnostjo so bili v izhodis¢u v model uvedeni Stirje tehnoloSki dejavniki in Stirje trzni
dejavniki. Med tehnoloSkimi dejavniki so bili hitrost spreminjanja tehnologije v panogi,
vpliv novih tehnologij na konkuren¢nost, predvidljivost tehnoloSkega razvoja in razseznost
tehnoloskih sprememb. Trzni dejavniki so bili raven negotovosti na trgu, predvidljivost
povprasevanja, predvidljivost aktivnosti glavnih konkurentov in stopnja konkurence v
panogi (Wang et al., 2004). V kon¢nem modelu sta ostala dva tehnoloska (vpliv novih
tehnologij na konkurencnost in hitrost spreminjanja tehnologije v panogi) in dva trzna

dejavnika (predvidljivost povprasevanja in raven negotovosti na trgu).

Rezultati kazejo, da zunanji tehnoloski dejavniki pozitivno vplivajo na povezavo med
inovacijsko in poslovno uspesnostjo. Ucinek je srednje velik. Torej v primeru vecje
tehnoloske negotovosti bo pozitiven vpliv inovacijske uspesnosti na poslovno uspesnost Se
vecdji. Vedja trzna negotovost nasprotno pozitiven vpliv inovacijske uspesnosti na poslovno

uspesnost zmanjSa, vendar je ta neposredni ucinek zelo majhen.
8 Sklepi

Najbolj inovativna podjetja, t.j. tehnoloski vodje, imajo visoko razvite vse tri skupine
kompetenc, tako tehnoloSke kot tudi trzenjske in komplementarne kompetence.
Konkuren¢ni tehnoloski sledilci zaostajajo za tehnoloskimi vodji predvsem z vidika
tehnoloskih kompetenc in v manj$i meri z vidika trzenjskih in komplementarnih

kompetenc.

Podjetja, ki Zelijo izboljsati inovacijsko uspesnost, morajo najve¢ pozornosti nameniti prav
razvoju tehnoloskih kompetenc. Pri tem je dostop do Stevilnih kakovostnih tehnoloskih

sposobnosti kljuénega pomena. Razvoj trzenjskih in komplementarnih kompetenc mora
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biti usklajen in so€asen ter ga ni mo¢ zanemariti. Med trZzenjskimi kompetencami imajo
najvecji vpliv kompetence usmerjene h kupcem, ki vodijo razvojni proces skladno s
potrebami in Zeljami potro$nikov. Pri komplementarnih kompetencah gre predvsem
izpostaviti jasno strateSko usmeritev in strateSka tehnoloska partnerstva, ki lahko

pomembno prispevajo prav k izboljSanju dostopa do razli¢nih tehnoloskih sposobnosti.

Izsledki raziskave imajo vsebinske implikacije tudi za inovacijsko politiko na ravni
gospodarstva. Za drzave tehnoloske sledilke je razvoj tehnoloskih kompetenc finan¢no in
casovno zelo zahteven. Prav tehnoloske in komplementarne kompetence pa lahko
podjetjem in gospodarstvom pomagajo, da uspesno dohitevajo tehnoloske vodje in pri tem
postopoma dograjujejo tehnoloSke kompetence ter izboljSujejo svojo konkurencnost. Vecja
inovacijska uspesnost privede do vecje poslovne uspesnosti in boljsSih ekonomskih

rezultatov.

Tehnolosko najbolj zahtevne strategije razvoja inovacij potrebujejo napreden R&R.
Podjetja, ki sooblikujejo trende v panogi, veliko pozornost namenjajo tudi jasni strategiji in
povezovanju tehnoloSkih in trZenjskih znanj. Tudi zanje je sodelovanje v strateskih

tehnoloskih partnerstvih pomemben dejavnik inovacijske uspesnosti.

Okoljski dejavniki imajo majhen vpliv na povezavo med inovacijski in poslovno
uspesnostjo. To lahko pomeni, da podjetja bodisi zelo dobro poznajo in razumejo svoje
poslovno okolje ter so se sposobna ustrezno odzivati, ali pa da zaznane razmere niso togo

omejene na posamezne trge, temvec veljajo Sirse.

Kompetence nedvomno nudijo vpogled v strategijo podjetja za ustvarjanje konkurenc¢ne
prednosti. Vendar je pri tem vseeno pomembno poudariti, da izgradnja trajnostne
konkurenéne prednosti ni koncni cilj, ki naj bi ga podjetje doseglo, temve¢ nenechen

dinamicen proces (Chaharbaghi, Lynch, 1999, str. 45).
9 Prispevek k teoriji in praksi

Glavni prispevek k teoriji konkurenéne prednosti in inovacij v okviru pri¢ujoce raziskave
predstavlja potrditev modela tehnoloskih, trzenjskih in komplementarnih kompetenc ter
njihove povezave z inovacijsko in poslovno uspesnostjo podjetij. S teoreticnega vidika gre
za prvi poskus povezave vseh treh konceptov v celovit model. Model ne pojasni le

pozitivne povezave med inovacijsko in poslovno uspesnostjo, kar je cilj razvojnih
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aktivnosti podjetij, vendar tudi pojasni kljuéne kompetence oz. vire konkurencnosti.
Tehnoloske, trzenjske in komplementarne kompetence zajemajo klju¢na znanja, ves¢ine in

sposobnosti za razvoj novih proizvodov.

S prakti¢nega vidika predstavljeni pristop za merjenje kompetenc podjetij omogoca
Stevilne interpretacije. Ker kazalci omogocajo primerjave med panogami, je moZno
analizirati podatke na nacionalni ravni in dobiti vpogled v dinamiko gospodarstva. Ukrepi
inovacijske politike so pogosto usmerjeni v izbrane panoge, ki veljajo za najbolj
perspektivne. Pristop kompetenc in inovacijske uspeSnosti pokaZze, da perspektivnost
podjetja ni nujno odvisna od perspektivnosti panoge, v kateri je dejavno, temve¢ od

kompetenc, ki jih je sposobno razvijati.

Na ravni podjetja lahko rezultati analize kompetenc predstavljajo vodilo pri opredelitvi in
nadaljnjem razvoju inovacijske strategije posameznega podjetja. Skladno s predstavljenimi
ugotovitvami podjetje opredeli tiste kompetence, katerim mora posvetiti najve¢ pozornosti.
Z razli¢nimi analiticnimi orodji lahko te kompetence nadalje raz€leni v posamezne
konkretne sposobnosti pomembne za njegovo panogo. Predlagane kazalce kompetenc in
inovacijske uspeSnosti lahko podjetja uporabijo tudi, ko Zelijo pregledno analizirati in

razumeti svojo konkurencno pozicijo na posameznih trgih.

Za potrebe razvoja modela so bili na podlagi sinteze obstojece literature jasno opredeljeni
uporabljeni koncepti, ki imajo v teoriji zaradi navedb razliénih avtorjev dvoumne
definicije. Namen je bil razviti ustrezen nabor kazalcev, ki najbolje zajemajo kompetence

in obenem omogocajo primerjave med podjetji.

Z namenom zagotoviti ¢im vecjo zanesljivost raziskave je bilo med drugim veliko
pozornosti namenjene izvedbi ankete in strukturi vprasalnika. Preverjena je bila tudi
pristranskost v postopku vzorcenja. Zanesljivost rezultatov bi bilo nadalje mo¢ izboljSati s
poveCanjem Stevila opazovanih enot v vzorcu. Dodaten prispevek bi predstavljala
vkljucitev ve¢ sodelujocih iz posameznega podjetja in uporaba tehtanih vrednosti njihovih

odgovorov.
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