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Abstract
The paper addresses processes of innovations, which are seen as a
vehicle for developmental performances on a regional, national and
transnational level. The argument is that innovation is as a social and
collaborative achievement. Due to the changing and more fluid structural
settings, the relationship between actors and social environments
indicates various techniques of adaptation and adjustments of the social
context. Innovations can be seen as processes triggered from such
actions. In this paper, the consideration of determinants of innovations is
at the forefront. The focus is on factors that influence particular social
environments to become a trigger to innovations to emerge and
contribute to the existence of an innovative society. Theoretical
considerations are empirically tested by using a fuzzy-set methodology,
which enables significant communication between theoretical concepts
and empirical data. The determinants of innovations are mainly
considered on a macro level referring to national social fields. The
analysis shows that regulatory efficiency, trust, human development and
economic capital contribute to innovations as outcome.
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Introduction
Innovations have been the crucial element of developmental
performances through all the human history. The role of a wheel or a
paper or an electric bulb seems to be quite illustrative in that regard.
However, according to the accelerated complexity of the social world,
innovations have become not merely a breaking point in the
development of human society, but a crucial component of social actions
entailing successful adaptation to social contexts. The contemporary
social order reflects the increasing complexity of social systems, and has
thus given rise to the emergence of new social areas. Functional
differentiation has raised the role of the autonomous social subsystems,
and multiplied the social environments where social actions take place.
New unpredictable and uncertain social areas have appeared that
affected the character of social organisation (Beck, Giddens, & Lash,
1994). Due to the changing and more fluid structural settings, the
relationship between actors and social environments indicates various
techniques of adaptation and adjustments of the social context, which
enable actors controlling new unpredictable social areas and risks of a
contemporary era. Innovations can be seen as processes triggered from
such actions. The economic crisis confirmed that in order to deal with
the challenges that it has brought, it has to be enhanced by the
innovative performance in all areas of social life (Rončević & Modic,
2012). Therefore, the attempt of the present paper is to represent how
these social forces impact innovation processes in particular national
environments. The theoretical considerations will be empirically tested
by using a fuzzy-set methodology, which allows significant
communication between theoretical concepts and empirical data.
The accelerated complexity of the social reality forces individual and
collective actors to deliberate upon the new social context. Nowadays,
the social structure is far from being rigid, and should be understood in
terms of social forces (Beckert, 2010), which encourage or constrain the
actions. Structural uncertainties have increased the importance of the
individuals’ reflexivity, being a key mechanism for social changes
(Archer, 2003). However, the primacy of the present paper is not
individuals and individual actors, but the conditions that frame the
interplay between macro and micro levels. In front are social factors that
influence the mutual irritation (Luhmann 1995, Seidl 2004) between
social settings and actors. It has been argued that innovation is a
socially and territorially embedded interactive learning process
(Normann, 2013). Scholars focusing on innovations research have
contributed to extensive understanding of the factors that contribute to
the development of the systems of innovation, as well as their
mechanisms (Carlsson, Jacobsson, Holmen & Rickne, 2002; Etzkowitz
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& Leydesdorff, 2000; Isaksen, 2001; Edquist, 2001). Moreover, this
process can take on a number of dimensions within the society,
including economic, social or cultural. In this paper, the consideration of
determinants of innovations is in the forefront. The focus is on factors
that influence particular social environments to become a trigger for
innovations to emerge and contribute to an existence of the innovative
society. In order to deepen understanding of the determinants on
innovation process, the integrated theory of strategic social fields
(Fligstein & McAdam, 2012) is taken into account, as it allows
approaching the interplay between actors and social environments as
social arenas or local orders. The interactions between more and less
powerful collective groups take place in accordance to rules and shared
meanings (Fligstein, 2001; 2008). It has been argued that innovation
processes interpreted as social fields are signified with the key
processes such as “the (re)production, transfer and diffusion of
knowledge and technology” (Rončević & Modic, 2011: 318). The use of
social fields as an analytical framework allows for the incorporation of
concrete social forces determining social imperatives of the particular
local order and individuals or collective agents as a unit of analysis. The
perspectives on strategic social fields entail the idea of social skill, which
originates in symbolic interactionism and it is defined as the ability to
induce cooperation in others (Fligstein, 2001). The increased reflexivity
of individual actors is inevitably intertwined with the ability to induce
cooperation and to achieve personal concerns by adjusting the settings
of social context to serve those concerns.
In this paper, the determinants of innovations are mainly considered on
a macro level referring to national environments. Focusing on national
states does not mean reverting back to methodological nationalism (cf.
Beck, 2006). It has been argued that any given field is embedded “in a
broader environment consisting of countless proximate or distal fields,
as well as states, which are themselves organized as intricate system of
strategic action fields” (Fligstein & McAdam, 2012: 3). The segmentation
of national social spaces indicates a variety of institutional and cultural
features that affect the dynamics of innovation process in the particular
strategic social fields. Nation states are seen as a frame of other
strategic social field or as systems of strategic action fields in specific
geographic territory. As Fligstein and McAdam (2012: 68) say, the
national state is itself a form of collective action, which produces and
controls strategic action fields. As in any other social fields, also in
national ones, three social forces influence the interplay between social
setting and actions; that are institutional rules, cognitive frames, and
network topography (cf. Beckert, 2010).
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Innovations - a brief description of innovation and linkage to social
determinants
Innovation is hard to define and in the literature there are described
several approaches toward it (Adolf, Mast, & Stehr, 2013: 13). One
possible explanation for a such diversified approach toward innovations,
might constitute the fact that the term itself contains concepts such as
social change, development, modernization, growth, creation, evolution
and so on (Adolf et al., 20013: 14). The technological components, such
as new products, patents, and innovation process, can be considered
the main factors for the innovation activity (Rončević & Modic, 2012).
This activity must be valued for its organizational, cultural and civil
society aspects (Adam & Westlund, 2013). In general, innovation is
closely linked to progress of science and technology within a society
(Almeida & Kogut, 1997). Nevertheless, innovations are essential to
most firms, economy and to society (Arend, 2009). Innovation can be
understood not as a sole concept, but rather as a combination of
different factors (Schumpeter, 1934). Among these factors can be
mentioned the introduction of new processes, re-organization of
industry, production of new goods, new markets and many other.
Because of the changing structure not only of the society, but also of the
relationship between the actors in different environments, the
understanding of innovations also is being affected. In this concern,
innovation is more a process than a structure (de la Mothe & Paquet,
1998). Innovation is as a social and collaborative achievement (Oddane,
2008). In modern theory, the trend is to see the innovation process in a
broader view. It implies that innovation can be regarded as a technical
as well as a social process (Park, 2002).
From an economic perspective, the increased productivity and economic
growth are seen as a result of innovation (Gallie & Roux, 2008).
Innovations can be viewed as the basis for the achievement of
competitiveness by firms, regions or nations (Isaksen, 2001). In the
moment a firm innovates, it provides a more desired or more efficient
process, product, service or even a business model (Arend, 2009: 189).
Innovations are increasingly important research topic, also due to their
pervasive influence not only on smallest entities, but also on big
organizations, regions or even countries and are often regarded as key
factors of social change. They lead to the appearance of new products,
markets, but also to commercial or financial success (Fassin, 2000).
Industries’ products evolve according to the relative innovative roles
played by the different cohorts, which conform a market at a given date
(Huergo & Jaumandreu, 2004). The difference comes to be between a
linear and an interactive model of how innovations result (Rubach,
2013). The linear model lies on the assumption that the development
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production and marketing follow each other in time and sequence. The
second approach toward innovations, the interactive model, stresses
that these innovations occur in and between companies. What it
emphasizes, is the cooperation and the need of feedback between
companies and institutions. All these happen within the innovation
systems (Rubach, 2013: 5). Traditional technology innovation can be
labeled as a linear model and can be explained in two steps: technologypush and demand-pull factors, though there is no distinction between the
demand and supply sides during the technology innovation period (Park,
2002: 289). Innovation is not a linear process (Lundvall, 2006). It can be
perceived more as an interactive process, because of the interaction
between customers, suppliers and knowledge institutions that is crucial
for the outcome. Strictly speaking, the interactive model is understood as
a more complex interaction between key actors that influence the
innovative outcome in a particular milieu. Additionally, innovation is not a
result of the development of a new idea of a single individual (Fassin,
2000: 194). The development of the new idea needs the interaction of
many specialists that embrace many disciplines.
Among the factors of development of the systems of innovations and
their mechanisms, some authors mention cognitive mobilization, quality
of governance, entrepreneurial spirit, social capital, or even history
(Adam, Makarovič, Rončević & Tomšič, 2005). Also there can be
mentioned the firm size or firm age and other factors that scholars
mention to be important for the appearance of the innovation process or
outcome (Bhattarcharya & Bloch, 2004). Because innovation includes
from the beginning a complex set of processes that involve many actors,
as a final result innovation connects a wide range of contextual variables
(Ferreira, Vieira & Neira, 2013). Moreover, this process can take on a
number of dimensions within the society, including economic, social or
cultural.
The potential determinants of the development of innovation
systems
The state social field influences the dynamics between social settings
and actors embedded in other strategic social fields, which nested into a
national one. Each strategic social field has its own (re)production of the
social forces and reflexive deliberations of actors operating within it.
Having the same framework of the institutional rule, cognitive frames
and network topography does not mean that all are equally successful in
contributing to innovative society. However, the wider settings of the
game are given, which have influence on the differences between
innovation systems referring to national environments. Particularly, we
stress that even if there will be more or less similar background and
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conditions for actors, the outcome will differ. This is possible due to the
complexity of the social fields and its processes both inside and outside
that occur. Following this line of argument, we highlight the important
determinants of the innovative society to emerge as it follows:
Table 1. Determinants of the innovative society
National social field as a framework of nested strategic social fields
Network
Institutional rules
Cognitive
topography
frames
Social forces assert the general amount of different resources provided
by national social environment, which influence internal dynamics of
nested strategic action fields
Resources in terms of economic, cultural and social capital
Cultural capital Social capital
Economic
Institutional
capital
capital
Generalized
Human
trust
Gross domestic development
Regulatory
product
efficiency
Research
development

&

Innovation performance

The process of development can be understood as being complex
triggering the involvement of many actors. The competition must not be
regarded on a one-dimensional scale, but rather on a more complex
scale. In this perspective, there can be mentioned several aspects within
which these rivalries occur: political, social, or even economic (Genov,
2012). Each of these layers of competition has its own approach.
Institutional capital: Regulatory efficiency
Incentives for innovation can be provided either through direct R&D
support, or creation of markets for innovation, but regulatory incentives
being considered as essential (Foster, Hilden, & Adler, 2006). Hereof,
there are mentioned five basic mechanisms through which regulations
can affect incentives and potential for innovation: creation of barriers;
specification of particular product qualities; intentionally technology
forcing; creation of new markets; and demand the development of
entirely new products or processes. Thereby, regulations can have
either negative or positive impact on the innovation processes, which
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rely on sustainable arguments of the scholars. (Foster, Hilden, and
Adler, 2006:124). As stated, regulatory implications can restrict or foster
the expansion and growth.
The business environment plays a crucial role in the economic
performance of the regional networks, because some business
environments are more conducive to learn and innovate than others.
Focusing on the innovation system and the possibility for it to exist and
develop, generally, there have to be met three criteria (Lawton Smith &
Waters, 2011). Firstly, it is about the coherence, which is demonstrated
by common development trajectories and complementary competencies
between agenda. The second criteria, refers to the unified function as
regards the objectives or aims to which all elements of the system
contribute. Finally, the third criteria, it allows to be bounded by creating
the possibility of discriminating between the system and the rest of the
world (Lawton Smith & Waters, 2011: 963). Moreover innovation policy
usually has economic objectives, such as economic growth, productivity
growth, increased employment and competitiveness. The focus is not on
the consequences of innovations, but on its determinants (Edquist,
2004). The local government bodies have their economy development
strategies based on the exploitation of existing universities and other
research potential (Benko, 2001: 158). However, when it comes to the
investment in R&D, both public and private entities are involved, which
makes the regulatory interference a necessary mechanism (Chaminade
& Edquist, 2006)
Economic capital: GDP and R&D investments
There is a strong correlation relationship between GDP per capita and
innovation, confirming that the variation in GDP determines the variation
in the innovation process. It is more likely that for innovation to happen
in countries with high level of GDP, but it does not mean that poor
economies may not succeed in achieving high innovation scores
(AREPPIM, 2014). In case the economic growth is linked to the
innovation process than this link can be considered as an indirect. On
the other hand there is an approach toward the relationship between
GDP and innovation, which emphasizes that growth, does not need
innovation (Unger and Zagler, 2003). Additionally, one of the critiques
toward looking at GDP as a growth indicator is that it is partial and
inaccurate measure of economic well-being, but also the relation to
human well-being, which is multidimensional (Magis & Shinn, 2009).
Nonetheless, we argue that the level of the GDP can be considered a
necessary condition for the level innovation. The assumption can be
possible taking into account several considerations. Firstly, as soon as
the level of GPD rises, then more resources can be directed to R&D
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investments, that have an impact on the innovation level of a particular
country. On the other hand, in the moment a country has achieved a
certain level of development (in terms of GDP and R&D investments),
the impact on the innovational level might not have the same effect as it
had at the beginning of the development process. At this stage we stress
the positive correlation between being innovative and R&D investments.
As soon as there is attained the economic success, more resources can
be directed toward (Buerger, Broekel, & Coad, 2012). Countries in a
particular region are not considered as isolated entities, which make
them embedded in the innovation system.
Generally, R&D is seen as an important basis for innovation, especially if
these innovations can be considered as radical in primordial sectors
(Chaminade & Edquist, 2006: 150). As mentioned earlier, the implication
of public and private actors in the R&D activities, determines the
possibility of these actors to invest in terms of quantity and quality, and
especially in specific areas. Nevertheless, we consider that GDP and
R&D are strongly linked to each other and without overlooking the
“quality” aspect of the R&D investments it is not possible to get the
outcome – innovations.
Cultural capital: Human Development
Until this moment, we focused on conventional approaches toward
explaining the innovation processes and the factors that lead to regional
development. Furthermore, we are trying to embed the existing
approaches toward development (with the help of institutional and
economic capitals) and go beyond traditional approaches. In this regard,
the focus on cultural capital constitutes the pole position of our research.
The Human Development approach focuses on the economic growth so
that the well-being is oriented toward desired societal ends (Magis and
Shinn, 2009: 22). It offers equity, which can be considered as central for
sustainability.
Cultural values are important, because it they are imbedded in the
society, and moreover change more slowly than the economic policies
(Uhlamer & Thurik, 2007: 162). The historical and cultural background
must be regarded as one of the factors explaining differences in social,
economic, and political modernization in the period of the transition
(Adam, Makarovič, Rončević and Tomšič, 2005: 16).
For knowledge-based economies, it is agreed that when it comes to the
successful production of knowledge (which ultimately leads to
innovational processes) research collaborations are essential
(Schernegell & Hu, 2011). Another aspect that the cultural capital
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triggers is the social proximity and the role it exerts. By social capital it is
understood the degree of common relationships, which it is supposed to
diffuse informal knowledge and facilitate collaborations (Balland, 2012).
In the moment involved agents are embedded in the social network, the
process of information exchange is triggered. It is considered that
networks are key coordinating mechanisms of the information flows
(Lawton Smith & Waters, 2011: 966). In addition, different types of
proximity in various knowledge bases do not exert the same role. For
instance, social proximity can be considered helpful for synthetic
knowledge, negligible for analytical, and critical (as a substitute to formal
training and cognitive proximity) for the symbolic knowledge (Matters,
2012). Nevertheless, the emphasizes on a large number of nods within
the network is not a condition for social proximity come to pass, because
it is more likely to happen in a restricted collaborations (Balland,
2012:744).
Social capital: Trust
People who trust others are in general the strongest supporters of the
fundamental norms that make for a civil society and cooperative society
(Uslaner, 2002). Freitag and Bühlmann (2009: 1538) mention that trust
can be perceived on two different levels. Scholars distinguish between
particularized trust and general trust, which means having confidence in
those people that you have not met and do not know about their
trustworthiness. Particularized trust is being characterized by having
trust in other people, only in other people that are making part of their
own group. Generalized trust is being characterized as willing to trust
strangers that not necessarily are like themselves, and consider that by
making contacts with different people will result into beneficial positive
results. In the same time, though people who are described as having
particularized trust, attempt to avoid strangers and base their social
circles within their families or close friends, are having deeper
connections within their circles (Uslaner & Conley, 2003).
Delhey and Newton (2004) in their study of more than sixty countries
around the globe, determined that the highest level of generalized trust
is closely associated with religious/cultural, social, economic, and
political characteristics. Citizens, who live in more trusting and civic
communities, are socialized into trust, reciprocity and honesty. It means
that not only they are more likely to develop the heuristics of trust than
those who live in non-civic regions, but also they are more likely to
respect the norms, rules and obligations of the community life (Letki,
2006: 4). As soon as there is a less cooperative society, the decrease of
the democracy level is not the only consequence. Other economic and
social factors decline that would make these societies less stable,
including morality that is important for the society.
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Dimensionalization of the indicators
The focus of this paper will be on Central Europe (CE) countries.
Therefore, for the analysis following countries will be considered:
Austria, Czech Republic, Germany, Hungary, Poland, Slovakia, and
Slovenia.
The first step was to operationalize the concepts from the theoretical
background. For that reason within this analysis five main indexes will be
used: innovation, regulatory efficiency, economic capital, human
development index, and generalized trust.
Therefore, before proceeding to the analysis as such, was to compute
the standardized coefficients for each indicator. The standardization is a
necessary step, due to the fact that these indicators are collected from
various sources, and have different methodological approaches.
Therefore, in order to be able to have the possibility to compare between
the selected indicators, and further to create indexes, standardization is
seen as a helpful tool. In this regard, it can be stressed that the five
indicators were calculated as it follows:
 Innovation – capacity for innovation (GCR 2014-2015), and
nature of competitive advantage (GCR 2014-2015)
 Regulatory Efficiency – intellectual property protection (GCR
2014-2015), country capacity to retain talent (GCR 2014-2015),
and country capacity to attract talent (GCR 2014-2015)
 Economic capital – R&D expenditure in the business sector as %
of GDP (Innovation Scoreboard 2014), and gross national
income per capita (Human Development Report 2014)
 Cultural capital – human development index (Human
Development Report 2014)
 Social capital – generalized trust (ASEP/JDS 2015)
The results of the index calculations can be summarized in the following
way:
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Table 2. Dimensionalized coefficients of the indexes
Innovati Regulatory
HDI
Trust
on
Efficiency
0.86
0.76
1
0.87
Austria
0.45
0.34
0.38
0.36
Czech
Republic
1
0.81
1
Germany 1
0.19
0
0.27
Hungary 0
0.15
0.19
0.14
0.18
Poland
0
0.11
0
Slovakia 0.05
0.14
0.49
0.12
Slovenia 0.28

Economic
Capital
1
0.27
1
0.15
0
0.09
0.67

In order to understand how these indicators interact with the level of
innovation that a particular country has, in the following paragraphs the
focus will be on how countries place in terms of innovation development
level.
Firstly, when it comes to regulatory efficiency and innovation level, it can
be stressed that the discrepancy between Germany and Austria on one
hand, and remaining countries is quite big (see Figure 1.).
Figure 1. Regulatory efficiency and Innovation level

Another observation, which can be made, is that the scores for Hungary,
Poland, and Slovenia are very similar. On the other hand, Czech
Republic is doing better, and Slovakia has the worst scores among the
proposed countries.
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Also, it was interesting to observe how Human Development Index is
doing in terms of Innovation level. Therefore Figure2., highlights the
supremacy of Austria and Germany, compared to the rest of countries.
Moreover, Slovenia, and Czech Republic are situated better in
comparison to Hungary, Poland, and Slovakia. For a second time,
Slovakia has the poorest scores.
Figure 2. Human Development Index and Innovation

The next step was to look at Trust and level of Innovation (Figure 3.).
Figure 3. Generalized Trust and Innovation
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In the case of Generalized Trust and Innovation the overall pattern is
present. Germany, and Austria have the best scores when two indicators
are considered. Moreover, when the comparison is made between
Hungary, Poland, Slovenia, and Slovakia the results show that Hungary
has better final scores. All the same, the difference is not so significant
compared to Poland, and Slovenia.
Furthermore, Economic Capital was considered for the analysis (see
Figure 4.).
Figure 4. Economic Capital and Innovation

In the case of these two indicators, the general pattern is different, in
terms of Slovenia and Slovakia having better position. Subsequently,
Slovakia, is placed second from the bottom, meanwhile Slovenia is third
from above, after Germany, and Austria.
As a general conclusion, it can be stressed that there a big discrepancy
between Germany, and Austria on one hand, and Czech Republic,
Hungary, Poland, Slovenia, and Slovakia on the other. Moreover,
Slovakia has the poorest scores on all dimensions, except when the
Economic Capital is considered. Additionally, these scatterplots offered
a general understanding how countries are doing in terms of the
combination of innovation level and other relevant indicators.
Toward necessary conditions for innovation development
The next step was the construction of the fuzzy-set database, based on
the available empirical indexes. Furthermore, we decided to assess the
fuzzy-set membership based on three anchors, with values of 0, 0.5 and
1. In the moment, the general overview of the main indicators was done,
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the next step was to go toward an explanatory model of the innovation
process, and highlight
Table 3. Subset/Superset Analysis
Outcome: Innovation
Consistency
0.914966
regulatory efficiency
0.884868
trust
regulatory efficiency 0.923611
*trust
0.883162
hdi
regulatory efficiency 1.000000
*hdi
0.991870
hdi*trust
regulatory efficiency 1.000000
*hdi*trust
0.869091
economic capital
economic capital*hdi
0.878327
economic
capital 0.982609
*regulatory efficiency
economic capital *trust 0.974138
economic
capital 0.982379
*regulatory
efficiency*trust
economic capital * 1.000000
regulatory
efficiency
*hdi
economic
capital 0.990909
*hdi*trust
economic
capital 1.000000
*regulatory
efficiency*hdi*trust

Coverage
0.953901
0.953901
0.943262

Combined
0.961917
0.946925
0.956538

0.911348
0.865248

0.925563
0.925525

0.865248
0.854610

0.925525
0.919817

0.847518
0.819149
0.801419

0.883015
0.872816
0.890732

0.801418
0.790780

0.890732
0.884801

0.773050

0.874825

0.773050

0.874825

0.762411

0.868785

The first step was to see the possible combinations of the relationship
between the proposed indicators for innovations as outcome. Following
this line of argument, the possible indicators/ combination of indicators
were highlighted, due to their level of coverage that exceeds.85. As a
result the analysis has underlined: regulatory efficiency; trust;
combination between regulatory efficiency and trust; hdi; combination
between regulatory efficiency, and hdi; combination between hdi, and
trust; combination between regulatory efficiency, hdi, and trust;
economic capital. Nevertheless, the combinations that are presented
below the highlighted indexes, still can be considered in future research,
due to the fact that the scores for the coverage still can be considered.
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Table 4.Necessary condition for innovation as outcome
Indicator
Consistency
Coverage
regulatory efficiency
0.953901
0.914966
trust
0.953901
0.884868
hdi
0.911348
0.883161
economic capital
0.847518
0.869091
When it comes to necessary conditions, the analysis has highlighted that
all indicators have to be considered. Moreover, it can be stressed that
regulatory efficiency has highest impact on innovation level. In the same
time, the analysis has highlighted that other indicators do not have to be
omitted. Therefore, one more time it highlights the importance of the
possibility of combination of these indicators.
Conclusion
The challenge was to represent the impact of the three social forces
(institutional rules, cognitive frames, and network topography) influence
related to innovational processes in particular environments. The
complex interrelation between the different aspects of the regional
development, but also innovation processes, determines scholars to
focus on a broader perspective when it comes to explaining the
phenomena that is happening in the environment. The general
perception is that when it comes to regions/locations they differ in terms
of regional innovation systems (Fritsch & Slavitchev, 2011). The
differences in “quality” or “efficiency” of the RIS lead to the different
levels of innovative outputs, though the inputs sometimes are identical in
quantitative and qualitative terms. This explanation combines with the
obtained results. Being more explicit, we stress that there are
differences not only between the countries that are being considered as
innovation leaders and those that are modest, but also within these
groups.
Concluding, we stress that the innovational process cannot be perceived
on one-dimensional scale. The social transformations that take place on
different levels, bind actors to combine various resources in the
innovational process. The results of our research indicated various
combinations between the types of capitals, meaning that the premises
for innovational and development processes do not rely only in terms of
economic understanding of the issues. Therefore, future research should
also focus on broader conceptualization of these aspects. Nevertheless,
this paper can constitute an additional “brick in the foundation” for the
study of the topics of regional development and innovation processes.
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