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7

Abstract8

This paper reflects upon the factors that influence the national innovative capacity that is9

based on the European Innovation Scoreboard database. The aim is to reflect on, and10

evaluate, the factors influencing national verify how different countries are positioned in terms11

of innovation outputs and determine which factors distinguish their level of innovative12

capacity. The results point to the existence of four groups of countries. On the other hand,13

the factors identified are related to the dimensions of institutional efficiency, namely the14

efficiency of institutions, types of regulation, effective rule of law and level of corruption,15

societies? cultural values associated with the level of hierarchy or ”power distance” and16

”uncertainty avoidance.” Aspects are related to the innovation framework, such as doctorates17

in science and engineering, business Research Development expenses, and the level of18

collaboration for innovation.19

20

Index terms— Innovative Capacity, Innovation, National Culture, Institutional Efficiency, Innovation21
Infrastructure.22

1 INTRODUCTION23

he capacity for innovation plays a dominant and decisive role in determining who thrives in the global arena. For24
firms, innovation has the power of establishing a competitive advantage in the context of increasing globalization.25
For countries, the innovation capacity is a source of prosperity and growth (Belitz et al., 2008). Thus,26
national objectives may be achieved by increasing productivity and attracting investment to sustain continuous27
improvement in standards and quality of life.28

The concept of innovative capacity was introduced by Suarez- ??illa (1990), to measure the level of invention29
and the potential for innovation in a information about the dynamics of the invention in economic activity. This30
knowledge can be used by policy-makers and scholars to better understand the changes in invention patterns,31
technology and competitiveness. The national innovative capacity can provide comparative information regarding32
the evolutionary process of inventive activity, as well as information on its relationship with the primary factors33
of the invention. Thus, the innovation capacity of an area is linked to the territorial dynamics of the innovation,34
legal and/or individual, and is conditioned by the specific characteristics of each area based on the five groups of35
factors/dimensions of this crucial process.36

Considering these observations, the aim of this paper is to evaluate the factors that influence national innovative37
capacity. In this sense, and taking into consideration the European Innovation Scoreboard, we analyzed innovative38
capacity in terms of Small and Medium-sized Enterprises innovative behaviour. In the present paper, five39
hypotheses are proposed: the first is related to the influence of the institutional efficiency on innovative capacity;40
the second pertains to the role of national culture; the third refers to the influence of the innovation’s collective41
infrastructures (human resources and the dynamics of learning and training) in the promotion of innovative42
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capacity; the fourth focuses on the sustainability and support system of innovation; and the fifth is associated43
with the linkages and cooperation networks used to stimulate innovation capacity.44

The rest of the paper is structured as follows. On the and decisive role in determining who thrives in second45
point, a brief literature review is performed regarding the innovative capacity. The third point describes the46
conceptual Model and the hypotheses. The two last points illustrate the methodology and primary findings47
of the data, as well as discusses these results and their implications, stressing the limitations of the work and48
suggesting avenues for future research.49

2 II.50

3 LITERATURE REVIEW51

National innovative capacity can be broadly defined as the institutional potential of a country to T Abstract52
-This paper reflects upon the factors that influence the national innovative capacity that is based on the European53
Innovation Scoreboard database. The aim is to reflect on, and evaluate, the factors influencing national verify54
how different countries are positioned in terms of innovation outputs and determine which factors distinguish55
their level of innovative capacity. The results point to the existence of four groups of countries. On the other56
hand, the factors identified are related to the dimensions of institutional efficiency, namely the efficiency of57
institutions, types of regulation, effective rule of law and level of corruption, societies’ cultural values associated58
with the level of hierarchy or ”power distance” and ”uncertainty avoidance.” Aspects are related to the innovation59
framework, such as doctorates in science and engineering, business Research & Development expenses, and the60
level of collaboration for innovation.61

sustain innovation (Hu and Mathews, 2008;Huang and Shih, 2009). The concept of innovative capacity was62
introduced by Suarez- ??illa (1990) to measure the level of invention and innovative potential of a nation.63
According to Suarez-Villa, measuring the innovative capacity may provide important information about the64
dynamics of the invention in the economic activity. Such knowledge may be used by policy-makers, or academics,65
to assist in the understanding of the changes in the invention, technology and competitiveness. They can then66
take action accordingly.67

The concept of innovation capacity emerged as a meta-concept to denote the real and potential capabilities68
of a system to convert knowledge into innovation, which is able to drive long term economic growth and wealth69
creation (Lundvall and Johnson, 1994, Freeman 1995, Furman at al. 2002 ?? Schiuma and Lerro 2008). For70
Matheus and Hu (2007), the innovative capacity of a country is the basic driving force behind its economic71
performance; it provides a measure of the institutional structures and support systems that sustain innovative72
activity.73

The concept of national innovative capacity was explained in the works of Porter and Stern, (1999); Stern74
et al. ( ??001) and Furman et al. (2002). Their primary purpose was to measure the origin of the differences75
between countries regarding the innovative production, reflecting upon the analysis of the clusters of innovation.76
For these authors, the national innovative capacity is the country’s capacity (as a political and economic entity)77
to produce and trade a new flow of technologies, reflecting the fundamental determinations of the innovation78
process at all levels, not only the output level ??Stern et al., 2001).79

In the last few years, several works have been enriching this analysis and clarifying the concept. It has been80
introduced and adopted by different scholars interested in researching and understanding the factors and root81
determinants of innovation dynamics and the capabilities of development (Furman et al., 2002; ??owells, 2005,82
Schiuma and ??erro, 2008).83

Using a managerial approach, Suarez-Villa (2003) analyzed the relationship between the inter-organizational84
networks and innovative capacity, from which emerges a new type of organization: the ”experimental firm”.85
??002) approach, applying it to five ”latecomer” countries from East Asia, in particular, Taiwan. While the86
results are in broad agreement with the findings of Furman et al. and Hu and Mathews, some important87
differences for latecomer East Asian economies exist such as the number of national factors that matter is smaller88
and an important (though subtle) role seems to be assumed by the public R&D expenditure, acting as a steering89
mechanism for the private sector.90

On the other hand, university-based R&D (a basic research resource) has not exhibited a significant effect over91
the past two decades. Hu and Mathews (2005) demonstrate that the public R&D funding in East Asia greatly92
strengthens the contribution of specialization in the high-tech industries, however, this effect was only registered93
when a latecomer country was pursuing a targeted strategy of catch up, as in the case of Taiwan.94

More recently, Mathews and Hu (2007) examined the efforts of Taiwan’s academic innovation through95
institutional and organizational reforms. They also evaluated its impact in assisting Taiwan in moving beyond96
the phase of being a catch-up manufacturing fast follower to that of an innovation-based technology developer. In97
2008, Hu and Mathews performed the first study on China’s national innovative capacity’, extending their earlier98
work conducted on the East Asian Tiger economies. They found an increase in patenting activity by Chinese99
firms and organizations since 2001, and analysed the drivers behind this, as well as the quality characteristics of100
patenting, in terms of intensity impact and links with the science base.101

The innovation capacity in China was also studied by Fan (2008). The author analyzed the innovation capacity102
and economic development in China and India, focusing on the transformation of national innovation systems.103
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Fan (2008) considers financial investment and human resources in R&D as two important input factors for104
building up the innovation capacity of a nation. He also stresses the role of both governments in transforming105
their national innovation systems to become more adaptable to economic development. One of the primary106
focuses of R&D reforms was to integrate the science and business sectors and provide incentives for innovation107
activities.108

The study by Natário et al. (2007) reflected upon the factors that influence national innovative capacity,109
based on the European Innovation Scoreboard (EIS) database. These authors tested the importance of the110
innovation of variables that were not considered in the innovation scoreboard, namely national cultural aspects111
and institutional efficiently, together with variables that were normally compiled in the scoreboard, such as112
expenditures and human resources qualifications, namely tertiary education, sciences and engineering graduates.113
At the regional level, Schiuma and Lerro (2008) discussed the role and relevance of knowledge based capital as a114
strategic resource and a source of regional innovation capacity. They identified human, relational, structured and115
social capital, as the four primary knowledge based categories, building up the knowledge based capital of a region.116
Schiuma and Lero (2008) used the concept of innovation capacity to refer to the overall innovation capabilities117
that a region can express, both in practice, and potentially. This model includes both the innovation dynamics118
taking place at the regional level, and those that could potentially be developed by policy andmanagement119
actions, by leveraging local and external knowledge resources.120

The relationship between national innovative capacity and network contamination effects on the international121
diffusion of embodied and disembodied technology was analysed by Huang and Shih (2009). Their work examined122
two different social network models: cohesion models based on diffusion by direct communication; and, structural123
equivalence models, based on diffusion by network position similarity. The empirical results found distinguishable124
influences upon the performance of the national innovative capacity between countries with different technological125
diffusion forms and social proximity.126

Embodied or disembodied technology diffusion through structural equivalence mechanisms has a significant127
influence on the performance of national innovative capacity. However, a country is affected more by its128
structurally equivalent competitors, than by its cohesion partners. Moreover, embodied or disembodied129
technology diffusions through cohesion mechanisms may have negative effects on the performance of national130
innovative capacity, which can be regarded as international technology diffusion via global stratification patterns131
(Huang and Shih, 2009).132

As a result, the innovative capacity is not concerned with any single aspect of innovation performance, but133
with sources of its sustainability (Matheus and Hu, 2007). A country’s innovative capacity, considered as the134
ability of people and companies to create and transform knowledge into new, marketable products and services135
and more efficient processes, cannot be measured directly (Belitz et al., 2008).136

The innovative capacity of a territory, nation or region, is grounded in its microeconomic environment and137
related to the number of scientists and engineers in the workforce and in the degree of protection of intellectual138
property and in the power of the clusters. This last point reflects upon the concentrated location of the resources139
that harness the managerial competitiveness.140

For Stern et al. ??2001), national innovative capacity relies on three vectors: (1) the endogenous growth based141
on the ideas of Romer (1990); (2) the theory of the industrial clusters based on the nation’s competitive advantages142
developed by ??orter (1990); and (3) the research developed in the nationalinnovation systems presented by Nelson143
(1993). Its differences reflect the variations in economic geography, namely, the impact of the knowledge and144
spillovers of innovation amongst closely situated companies, and in the innovation’s policies through the level of145
public support for basic research or the protection of intellectual property.146

Stern et al. ( ??001) and Porter and Stern (1999) have highlighted the importance, not only of the present147
competitiveness, but also of the capacity of sustaining it in the future, considering the following aspects148
as determinants of the national innovative capacity: common facilities such as public institutions, resources149
committed, policies that support innovation; the environment for innovation in the industrial clusters of a nation;150
and the quality of the relationships amongst the capacity to narrow the gap between research, the companies151
and the collective efforts that contribute to an entire set of specialized personnel and technology. The innovative152
performance of economies results from the interaction among these three categories. The national innovative153
Evaluating The Determinants Of National Innovative Capacity Among European Countries154
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capacity is supported by the innovation systems’ approach, amongst others. This systemic innovation approach157
has brought with it new knowledge about the performance, as well as the innovative and economic capacity of158
the countries.159

To be innovative, a country requires, first and foremost, a well-functioning national innovation system1.160
It secondly requires a favourable social climate for innovation (Belitz et al., 2008). Theseauthors present a161
composition of the innovation indicator for Germany, 2008; composed by aninnovation system and social climate162
for innovation.163

The first indicator is composed of education (highly qualified individuals), and R&D (new knowledge),financing164
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6 CONCEPTUAL MODEL AND HYPOTHESES

(sufficient capital), that together are responsible for impelling networking (from partners),competition, imple-165
mentation and demand market. The social climate for innovation (second indicator) is related to public opinion166
on the process change, social capital, trust, and science and technology.167

For Natário et al. ( ??007), a country’s national economic capacity depends on that country’s institutional168
efficiency, its national culture and its innovation framework. The primary differences in the level of innovative169
capacity are associated with the efficient functioning of the national innovation systems. This requires a170
combination of the economic framework and the different institutions of the countries, in the determination of171
the direction and ratios of the innovative activities, a strong national culture for innovation and infrastructures172
supporting innovation.173

To measure the innovative capacity, Matheus and Hu (2005) and Hu and Matheus (2008), applied the ratio of174
the take-up of patents, issued by the US Patents and Trademarks Office (USPTO). For these authors, patents175
are widely recognized as providing a reliable and unbiased indicator of the innovation effort of a country. The176
adoption of patenting activities by Chinese firms and organizations at the USPTO were used as a measure177
of China’s National Innovative capacity (Griliches, 1990; ??rajetnberg, 1990) ??008). A number of previous178
studies (Archibugi and Pianta, 1996; ??mith, 2005) have assessed the strengths and weaknesses of different179
technology indicators, pointing out that R&D and patents have limited relevance in the innovative activities of180
some manufacturing, and most service, sectors, resulting in a serious underestimation of the extent of innovative181
efforts in these industries. In their empirical analyses, these data have the advantage of being available over an182
extended period of time (time series data) for firms, industries and countries (Bogliacino and Pianta, 2009).183

There is little doubt that patenting indicators cannot be considered as an innovation performance indicator.184
First, as several studies have illustrated, the use of patents is a volatile variable, varying according to the185
industries characteristics ??Winter,1987). Therefore, it is not totally accurate to consider patents as an innovation186
performance indicator, much less the innovation performance indicator. For this reason, the EIS 2008 no longer187
labelled patents as an output indicator, but rather a throughput indicator (Hollanders and van Cruysen, 2008).188

Effectively, a new methodology has been used for theEIS 2008 report that is intended for use in the 2009 and189
2010 reports, following a better understanding of the innovation process. The revision of the EIS methodology190
was a direct result of the challenges discussed in the EIS 2007 report to: 1) measure new forms of innovation;191
2) assess overall innovation performance; 3) improve comparability at national, regional and international levels;192
and 4) measure progress and changes over time. The purpose of this revision has developed dimensions that193
brought together a set of related indicators to provide a balanced assessment of the innovation performance. The194
blocks and dimensions have been designed to accommodate the diversity of different innovation processes and195
models that occur in different national contexts (Hollanders and van Cruysen, 2008).196

Thus, it appears that under the new methodology used by EIS, patents that were in the previous Community197
Innovation Survey included in the definition of indicators ”OUTPUT -Intellectual property” will be considered198
”Throughput” (as stated) indicators, or one of the dimensions used to capture the innovation efforts of firms. In199
view of this, and attempting to contemplate these concerns, to measure the This dimension captures the success of200
innovation by the number of firms that have introduced innovations onto the market or within their organizations.201
It covers both technological innovations and non-technological. Consequently, the variables considered to measure202
innovation were SMEs introducing product or process innovations (% of SMEs), SMEs introducing innovations203
that are marketing or organisational (% of SMEs); reduced labour costs (% of firms) and the reduced use of204
materials and energy (% of firms).205

5 III.206

6 CONCEPTUAL MODEL AND HYPOTHESES207

With the understandings that emanate in the theoretical foundations, the following dimensions, or groups of208
factors, are considered determinants of the territorial innovative capacity (Figure 1): institutional efficiency,209
based on the commitment and performance of the institutions, national culture, human capital, innovation’s210
workers skills and technological intensity, as well as the financial resources for innovation, and linkages and211
entrepreneurship.212

The national innovative performance is conditioned by the specific characteristics of each country on the213
basis of five dimensions. In this paper, five hypotheses are proposed: the first is related to the influence of the214
institutional efficiency on innovative capacity, the second pertains to the role of national culture, the third refers215
to the influence of the innovation’s infrastructures in the promotion of innovative capacity, the fourth is qualified216
by the financing support of innovation and the fifth is associated with the linkages and cooperation networks217
used to stimulate/promote the innovation capacity.218

Academic institutions are increasingly seen as influencers in the innovation capacity in a triple perspective or219
mission: triple helix (Vang-Lauridsen et at. 2007) acting as a spiral of knowledge capitalization. They produce220
and coordinate the available scientific and technological knowledge; they provide superior graduation and skills221
for the industry, and through interaction with the industry and the creation of incubators, directly contribute222
to the development of the region (Vang-Lauridsen et al., 2007).Relying on the innovation systems’ approach of223
Lundvall (1992), ??elson (1993), Edquist (1997), ??undvall et al., (2006) and Asheim and augment innovation224
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(creation, diffusion and appropriateness) and promote competitiveness of this country; one can admit that the225
efficient functioning of these systems is associated with its institutional efficiency.226

The specific institutional factors setting prevailing in a region plays a significant role in regard to the formation227
of a RIS (Regional Innovation System) and one of five primary sub-systems of the RIS suggested by ??rippl (2006).228
The focus is on both formal institutions (such as laws, regulations, among others) and informal institutions229
(values, practices, routines, among others). Institutions matter, because they shape the behaviour of actors and230
the relationships between them. Factors such as the prevalent patterns of behaviour, values and routines, culture231
of cooperation and attitudes towards innovation constitutes the key factors of a region’s distinct institutional232
endowment ??Trippl, 2006).233

To test this hypothesis, we considered, as measurement variables, the stability and absence of violence and234
terrorism, government efficiency, regulatory quality, effective rule of law, control of corruption and voice and235
accountability, as defined by Evans and Rauch (1999) and Kaufmann et al. (2008), who calculated an index of236
these variables for different countries. Therefore, the first hypothesis is:237

H1 : Institutional efficiency has a positive influence on innovative capacity.238
Evaluating The Determinants Of National Innovative Capacity Among European Countries Coenen (2006),239

and considering that the national innovation system is defined as a complex set of actors (companies, and240
institutions), that whether in interaction or assembled, they are organized to241
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Another determinant of national innovative capacity is the national culture, which influences the relationships,244
the constitution of innovation and cooperation networks, as well as the innovation system, and therefore, the245
innovative capacity. ??orter (1990Porter ( , 1998) ) and Dunning (1998) reiterated the importance of the national246
elements in international localization and the significance of the clusters to promote competitive advantage. The247
conditions to innovate are not applied universally, thus, each nation must determine its own characteristics in248
light of its own history, cultural values.249

Hence, to measure the influence of national culture upon innovative capacity, the cultural dimensions of250
Hofstede (1987) were taken into consideration. The first of these dimensions is Power Distance that reflects the251
capacity of a society to accept an asymmetrical distribution of power; it varies from country to country. The252
second dimension is Individualism, which may be apprehended as the importance that is given to the objectives253
and individual efforts, as opposed to the objectives and collective efforts. The third is Uncertainty Avoidance, or254
the amount of uncertainty about future events that people of a certain national culture are willing to accept. The255
fourth is Masculinity that reflects the level of assertiveness promoted in the national culture. These dimensions,256
when taken together, allow for the classification and distinguishing of national cultures.257

The definition of the second hypothesis rests upon a body of literature which includes papers by Hofstede258
(1987), Ronen and Shenkar (1985), Kogut and Singh (1988) and Schneider and Barsoux (1997). The variables259
of significance correspond to Hofstede’s cultural dimensions, namely: power distance, uncertainty avoidance,260
individualism and masculinity. In the face of these considerations, the following hypothesis was established:261

H2: The Dimensions of National Culture have a positive influence on innovative capacity. The innovation’s262
collective infrastructure is the third pillar of national innovative capacity, according to several authors (Asheim263
and Coenen, 2006;Stern et al., 2002; ??iddel and Schwer, 2003; ??tern et al.,2001; ??uarez-Villa, 1990, 1997).264
The creation of new knowledge is heavily dependent on a sufficient number of qualified scientists and engineers;265
for diffusion to take place, what matters most is the competence and talent of the workforce. In this sense, the266
works qualifications are essential for the success, or failure, of a country’s innovative efforts in the creation and267
diffusion of new knowledge.268

Territories acquire great value from their innovation dynamics, depending on their capacity to create,269
disseminate and reproduce knowledge for products and services offered on the market in the creation of value.270
These dynamics are favored by the concentration of knowledge based, highly technological activities that employ271
human resources with high levels of education and qualification in the science & technology domain, such as the272
high-tech and service sectors. The highly qualified individuals (education) are key players in innovation ( Belitz273
et al., 2008). Consequently, the qualified human resources, in conjunction with an environment that stimulates274
intensive learning processes in R&D, may combine previous knowledge and explore new possibilities (Laranja,275
2001), as well as stimulate innovation and creativity (Davenport and Prusak, 1998;PNUD, 2001).276

According to the literature, human resources are a key element of innovation. Innovation growth depends on277
the quality and availability of knowledge. Thus, it is a fundamental the qualification of human resources and the278
participation in life-long learning. In addition, the dynamic of learning and training influences the innovative279
capacity of the territories (Lundvall, 1992 The creation of new knowledge may be stimulated through the increase280
of public and managerial R&D, as well as through the investment in information and communication technologies281
(ICTs). Countries make interactions that affect each other’s performance on economics, politics and culture, due282
to the development of information technologies (Huang and Shih, 2009).283

As largely emphasized in the literature, ICTs are vehicles for process innovation. The effects of ICTs on a firms’284
competitiveness does not only regard process innovation, but also influences product innovation, by stimulating285
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8 METHODOLOGY AND RESULTS

product differentiation, the development of new market niches, and directly allowing the implementation of new286
technological products (Camagni and Capello, 2005). Therefore, at the territorial level, ICTs spontaneously act287
on accessibility, creating the ability to overcome territorial periphery and the generation of the popular perception288
of ”dead of distance” (Castells and Hall, 1994;Camagni and Capello, 2005).289

For Mathews and Hu (2007), the significant effect of public R&D expenditures emerges as an important290
determinant of the degree of specialization of the countries; it can be seen as a source of innovation.291

As a result, they examine inputs in the form of R&D expenditures to measure the national innovative capacity292
of a country. In turn, Hu and Mathews (2005) documented the important role of public R&D expenditures in293
acting as a steering mechanism for the private sector.294

Private credit conditions and venture capital are considered obstacles or vehicles for the development of295
innovations. To test this hypothesis, we considered Business and Public expenditures on R&D (percentage296
of GDP), Venture capital (% of GDP), Private credit (relative to GDP) and IT expenditures (% of GDP) as297
measurement variables. These considerations led us to frame the fourth hypothesis of the study as:298

H4: Financing resources for innovation have a positive influence on Innovative Capacity.299
Another relevant aspect in the innovative performance of the territories is the coordination approach of300

the innovation activities: individually or in cooperation. The collaboration and the behavior in cooperation301
to innovate are modalities which present many benefits: the sharing of risks and costs which the innovation302
entails; accessing new and different markets; obtaining additional fundamental resources for innovation; accessing303
information, skills and specialists; and reducing development time for innovations ??Von Stamm, 2005).304

The related R&D management literature stresses the necessity for the interaction among organizations to305
bring forth the progress of technological innovation between developers and users of new technology to enhance306
development (Huang and Shih, 2009).307

Schiuma and Lerro (2008) argued that innovation requires long-term cooperation between investors, en-308
trepreneurs, researchers, firms, public authorities and consumers. Networking is the synergetic relationships309
that link the stakeholders within a region, as well as the external innovation players. It is one of three primary310
dimensions affecting a regional innovation capacity.311

Effectively, the learning process is an interactive characteristic and involves networking among firms, as well312
as dynamism in local reworks. This requires the development of linkages, networks and cooperation between313
different actors (Lundvall, 1992).314

Within a territory, there is particular importance to promote regional innovation, the artificial creation of315
the milieu through technological parks and cooperation between the various local actors and the network linkage316
(Landabaso, 1997). Many studies have illustrated that cooperation relationships are an efficient vehicle to promote317
innovation and competitiveness in a region or territory ??Lundvall,1992; ??dquist, 1997;OECD, 1997;Bramanti,318
1999 The network relationships of cooperation facilitate the production and transmission of the knowledge flow,319
the innovative performance determination of the companies and the territorial innovation process’ influence.320
Huang and Shih (2009) amplified that the influence of national innovative capacity requires a reinforcement of321
the internal elements. In addition, they recommend concentrating on the interaction between cohesive countries.322
Developing networks represents a method to increase the amount of accessible knowledge and improves the323
innovation capacity (Schiuma and ??erro, 2008). In face of these considerations, the following hypothesis was324
established:325

H5 : The Systems of Interactions and Entrepreneurship have a positive influence on Innovative Capacity.326
IV.327

8 METHODOLOGY AND RESULTS328

The primary data source used to evaluate the national innovative capacity was the European Innovation329
Scoreboard for 2008. This database contains country innovative activity and performance data and is revised330
annually.331

The method used for the analysis is based on the application of a cluster analysis, to group the countries332
according to innovative capacity, measured by the level of innovation output. To verify the hypothesis, we applied333
multiple means comparison tests to distinguish the unique characteristics of each cluster. This methodology334
groups the countries according to their level of product and process innovation, marketing and organizational335
innovations, innovations that reduce labor cost and innovations that reduce the use of materials and energy.336

The groups constituted of countries with similar records and those with dissimilar records. Considering that337
similarities are a set of rules that serve as criteria for grouping or separating items, in the present case, the338
SMEs introducing products or process innovations; SMEs introducing marketing or organizational innovations;339
reduced labor costs; and, reduced use of materials and energy were considered. This methodology maximizes340
the homogeneity of countries within a group and constitutes groups that are heterogeneous to each other, by341
minimizing the variance within the groups and maximizing the variance between the groups.342

The use of cluster analysis proved to be adequate. The variables used to classify the countries were all343
significant for the final solution estimated.This was verified by conducting an ANOVA analysis (Table 1). The344
results illustrate that all classification measurements used in this analysis were significant. The value of the345
significance probability is almost null and permits us to reject the null hypothesis stating that the measurements’346
are not significant in classifying the countries.347
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The application of the cluster analysis identified four country groups. The first consisted of Austria, Germany,348
Estonia and Luxembourg; the second consisted of Belgium, Czech Republic, Denmark, Ireland, Italy, Netherlands,349
Norway and Turkey; the third consisted of Bulgaria, Spain, Hungary, Lithuania, Malta, Poland, Romania and350
Slovakia; and, the fourth consisted of Cyprus, Greece, France and These four groups presented different patterns351
in regard to their performance in terms of innovative capacity. The results in Table ?? illustrate that the first352
cluster has a higher percentage of firms that have conducted an introduction of new products or processes and353
introduced marketing and organization innovations.354

The fourth group follows in terms of innovation indicators, but with an emphasis on innovations that reduce355
labor costs, materials and energy consumption. The second group is less innovating than the first and fourth356
groups. The third group, on the other hand, illustrates a much smaller innovative profile than the second.357

9 Table 3 : Cluster Constitution358

To interpret the relationship between the explanatory variables and the dependent variable of innovative capacity,359
we tested group mean differences regarding the variables considered in the hypothesis.360

Regarding the importance of the institutional efficiency in the innovative capacity, we may state that Cluster361
3, with minor innovative capacity, illustrates a362

Evaluating The Determinants Of National Innovative Capacity Among European Countries Considering363
the influence of the differences in the dimensions of national culture on innovative capacity, we observe that364
the countries that constitute Cluster 3, by opposition to the ones that constitute Cluster 1, national culture365
characterized by a stronger power distance. This stronger power distance, verified in the countries within Cluster366
3, seem to have a negative innovation influence, possibly due to aspect that is derived from strong power distances367
like less open communication channels, leading to lesser cooperation, to minor network relationships and to less368
interaction, which, in turn, limits the country’s innovative capacity (Table 5).369

The results also illustrate that the countries in the Cluster 4 exhibit much higher uncertainty avoidance than370
countries in Clusters 1 and 2. Being that the characteristics of the countries in Cluster 4 illustrate innovation371
activities in reducing labor costs and materials an energy use, we can speculate that these cultural characteristics372
are related to the objectives considered in terms of innovation. Regarding the human resources indicators, we373
observed that the number of doctoral graduates in S&E and in Social Sciences and Humanities (SSH) is higher in374
Cluster 4 that all of the other clusters, but the remaining indicators were not found to be significantly different375
(Table ??). Based on these results, although there were some differences, When we did not see a clear pattern376
that differentiated the clusters in terms of human resources capabilities.377

When we look at the financing of innovations, we can see significant differences in Business R&D expenditures378
(Table 7). In this aspect, the countries in cluster 1 and cluster 2 have higher levels than countries in the cluster379
3 and 4. In all other aspects, there were no statistically significant differences between the groups. Therefore,380
business efforts influence innovation performance. In terms of linkages and entrepreneurial efforts, we can see381
major differences between the groups. In terms of non-R&D innovation expenditures, SME’s inhouse innovation382
activities and innovative collaboration, we observed significant differences between the clusters. More specifically,383
the countries in Cluster 1 have higher levels on these three aspects of innovation. Cluster 4 also tended to have384
a higher level, when compared with Cluster 3 (Table 8).385

10 DISCUSSION AND CONCLUSIONS386

This paper contributes to the existing literature in the way it tests the importance of variables that have not been387
considered in the innovation scoreboard, namely national cultural aspects and institutional efficiency, together388
with variables that are normally considered in the scoreboard, such as expenditures and human resources,389
financing of innovation, linkages and the entrepreneurial efforts of firms. We determined that the primary390
differences in the level of innovative capacity are associated with the efficient functioning of the different national391
institutions of the country, a low power distance national culture, doctoral graduates in S&E and SSH, business392
efforts that finance R&D, firms efforts that develop in-house innovation, the support of non-R&D innovation393
activities and collaboration among firms to innovate. These results support Hypothesis 1, that stated that the394
national is influenced by institutional factors, since the aspects of institutional efficiency, the type of regulation,395
the effective rule of law and the control of corruption levels were found to be significant variables in distinguishing396
the more innovative countries from the less innovative ones.397

The second hypothesis stated that the national culture has an influence on the country innovative capacity.398
This hypothesis was supported, since lower power distance countries were found to have higher innovative capacity399
then those countries with lower scores. This may suggest that hierarchical societies have less freedom of initiative400
and communication necessary for collaborative efforts and produce fewer innovations. These results are in line401
with Hypothesis 3, since the human resources qualifications are relevant for innovation, namely, the level of402
doctoral graduates in S&E and SSH were higher in more innovative countries, when compared with lesser403
innovative ones.404

We found also evidence to support Hypothesis 4,which related innovation to the financing solutions used, since405
the level of business R&D financing is much higher in countries with better innovative performance indicators.406

7



10 DISCUSSION AND CONCLUSIONS

The entrepreneurial efforts to develop in-house R&D and finance innovation in non-R&D activities were also407
a feature of the more innovative countries, together with the importance of collaboration among firms, thus, in408
accordance with Hypothesis 5.409

The practical implications of this study suggest that to stimulate their innovative capacity, countries need410
a constant commitment to, and active involvement in, their institutions and organizations, the investment in411
education and qualification, values of openness and commitment to invest and collaborate.412

This study presents some limitations to the comprehension of the micro mechanisms, which create innovation:413
a more detailed analysis of the effectiveness of several national innovative strategies. These limitations arise as414
a pathway for future research and appear to be of great interest to the embodiment of indicators about national415
and regional innovative strategy. This paper can be developed by enlarging the sample and considering other416
countries, such as the US and Japan, given their history regarding the innovative capacity.417

Another field of future research could address the inclusion of micro level variables, to measure the real418
leveraging of firms present in countries with more innovative capacity. Our future studies will begin to tackle419
these challenges. 1 2 3 4 5 6

Figure 1: Evaluating

1

Figure 2: Figure 1 :
420

1© 2011 Global Journals Inc. (US)
2The designation -national innovation systems -refers to enterprises, institutions and surrounding conditions

that influence the process by which innovation arise (SeeLundvall (1992) and Edquist (1997).
3© 2011 Global Journals Inc. (US)
4© 2011 Global Journals Inc. (US)
5© 2011 Global Journals Inc. (US)
6© 2011 Global Journals Inc. (US)
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Figure 4:
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Innovative capacity
Institutional National Human Financial Network &
efficiency culture resources resources entrepreneurship
Stability S&E and SSH

Power graduates Public R&D Non-R&D
innova-
tion

Efficiency expenditures expenditures
IndividualismS&E and SSH

Regulatory doctorate Venture capital SMEs in-
novating
in-

Uncertainty house
Rule of Law Avoidance Population with Private credit

tertiary education Innovative SMEs
Corruption Masculinity Business R&D collaboratingwith

Participation in life- others
Accountability long learning IT expenditures

Public-
private

co-

Youth education publications
attainment level

Figure 6:

Evaluating November 2011

Figure 7:

2

Cluster 1 Cluster 2 Cluster 3 Cluster 4
Austria Belgium Bulgaria Cyprus
Germany Czech Republic Spain Greece
Estonia Denmark Hungary France
Luxembourg Ireland Lithuania Portugal

Italy Malta
Netherlands Poland
Norway Romania
Turkey Slovakia

Figure 8: Table 2 :

1
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10



44

Efficiency

Figure 10: Table 4 .Table 4 :

5

Cultural Dimensions

Figure 11: Table 5 :

7

Figure 12: Table 7 :
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