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Abstract:

The paper explores the relationship between firms’ external knowledge sourcing decisions and
innovation performance. In our analysis, we consider the impact of knowledge from sources as market
players, scientific institutions and open sources on the introduction of product, process, organisational,
marketing and logistic innovations. The analysis is based on a sample of 300 manufacturing and
service firms. The micro data have been derived from the “In Global Competition 2013” survey, which
was organised by Competitiveness Research Centre at Corvinus University of Budapest. The
questioner covered almost the entire aspects of firms’ operations, management and marketing
practices. For this paper, we used innovation-related questions that are similar to the questions of the
Community Innovation Surveys (CIS). Our research model was tested by structural equation modelling
(SEM), using AMOS 22 software. We have found that especially export oriented firms used external
sources. Firm size and foreign ownership did not make any difference in this respect. Suppliers were
the most important knowledge sources of product and marketing innovations. Ideas were gained
especially from competitors for logistic innovations. Universities and research institutions played
significant role in the firms’ marketing efforts especially in introducing new methods of product
placement and sales channels. Conferences and scientific publications provided useful information for
organizational innovations.
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1. INTRODUCTION

The role of external knowledge sources as determinants of innovation has been emphasized in the
innovation literature. Some authors consider that innovation involves a process of continuous
interactive learning between the firm and its external partners (Lundwall, 1992; Edquist, 1997).
Chesbrough (2003) suggests that internal R&D is no longer the strategic asset as it was once.

This paper provides empirical evidence on the effect of external knowledge sources on the
introduction of product/service, process, organizational and marketing innovations, based on a
Hungarian sample of manufacturing and service companies.

The paper is organized as follows: Section 2 summarizes the literature about the role of external
sources of innovation. Section 3 describes the methodological aspects of the empirical study; the data,
the measures of the variables and their relations in the SEM model. Section 4 presents the results and
section 5 offers some conclusions from the study.

2. THEORETCAL FRAMEWORK

Knowledge is one of the most valuable resources that provides sustainable competitive advantage.
The generation of innovations increasingly relies on new technological knowledge which is generated
not only within internal R&D departments, but also by interactions with sources of innovation in the
system of innovation (Edquist, 2005). Berchicci (2013) found that firms that increasingly rely on
external R&D activities have better innovative performance, yet up to a point. Beyond this threshold,
greater share of external R&D activities reduces a firm’s innovative performance. To stimulate
innovation, firms can get information from customers, suppliers, competitors, universities, research
institutes and from generally available sources such as patents, scientific journals, trade fairs and
conferences. A number of recent empirical studies have examined the external sources’ role in
innovation performance. Most studies have adopted the categories proposed in the Oslo Manual
(2005) to measure the sources of innovation. These categories has also been utilized during the
consecutive rounds of the Community Innovation Survey (CIS). Our questioner also adopted this
scheme.

The importance of customers and users has been highlighted since the 1970s (von Hippel, 1976;
Rothwell 1977). Customers or users influence the development of products or processes by: providing
complementary (tacit) knowledge, establishing a precise set of user requirements; providing a source
of solicited information on evolving needs. It follows from the above that customers are more valuable
sources of innovations when the innovation under development is more novel or complex, or when the
market for the innovation is poorly defined (Tether, 2002).

The tendency of the 1990s of large firms to downsize and to focus more strongly on their core
competencies is likely to increase the role of the suppliers in the innovative process of these firms
(Amara & Landry, 2005). Greater use of information from suppliers, among other things, may reduce
development time, risks and costs and may have a significant positive effect on product quality,
flexibility and market adaptability. Cooperation among competitors is essential if innovating firms are to
compete in today’s global markets. The case study of Inkpen and Pien (2006) suggests that firms
collaborating with competitors may perform better in innovation than they would otherwise. At the
same time, firms can accelerate their capability development by R&D cooperation, which allows them
to reduce the time and risk involved in technological innovation (Belderbos et al., 2004a). They are
however potentially dangerous because may access the firm’s own R&D resources through
collaboration. It is suggested that collaboration should be limited to two types of cases: first, when a
particularly strong common interest has been identified and, second, when the co-operation concerns
far-from-market research leading to generic results (Miotti & Sachwald, 2003).

Several studies have documented the important role that universities and other research institutions
have on technological innovation (Vuola & Hameri, 2006; Leten et al., 2014). Consistent with this
interpretation, Belderbos et al. (2004b) highlight cooperation with research organizations as the most
effective way to achieve innovations intended to open new markets. Robin and Schubert (2013) using
French and German data from 2004 and 2008 found that cooperating with public research increases
product innovation, but has no effect on process innovation, which depends more on firms’ openness.
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Patents are considered a useful source of knowledge on the technical characteristics of protected
inventions (Yam et al., 2011).The use of patent databases may provide valuable knowledge on
potentially profitable research areas or on how to invent around a patent (Arundel, 2001). Caloghirou
et al. (2004) proved that scanning external sources of innovation via scientific or business journals and
conferences is beneficial to the firm and that firms regularly use this method to find new ideas.

3. RESEARCH DESIGN AND METHODOLOGY
3.1. Data

The study has been based on data “In Global Competition 2013” survey, which was organised by
Competitiveness Research Centre at Corvinus University of Budapest. The aim of the survey was to
give a general view of the competitiveness of the Hungarian companies. The questioner contained
nearly 300 questions covering almost the entire aspects of firms’ operations, management and
marketing practices. For this paper, | used innovation-related questions that are similar to the
questions of the Community Innovation Surveys (CIS).

The database contains 212 innovative firms of manufacturing (60%) and service sectors (40%). Each
of them either introduced at least one type of innovation or carried out R&D activity between 2010 and
2012. The hypothesis and overall research model were tested by structural equation modelling (SEM),
using AMOS 22 software. In the model analysis maximum likelihood estimation and standardized
regression weighting were used. Although the sample is not representative for the Hungarian
economy from a statistical point of view, it offers a good opportunity to examine the impact of external
knowledge sources on innovation and innovation performance.

3.2. Variables

Likert scale was used for questions relating to knowledge sources of innovation. (During the three
years 2010 to 2012, how important to your enterprise’s innovation activities were each of the following
information sources? 1 = Not used; 5 = High importance of the knowledge source). We had three
variables of market sources: suppliers, customers and competitors. The variable of research
organizations (RO) contains public/private universities and research institutions. Finally our model
contains the variable of generally available sources (GAS) included patents, scientific journals, trade
fairs and conferences.

The contribution of our paper to the innovation literature can be that beyond product/service and
process innovations we have examined the impact of external knowledge sources on the introduction
of logistic, organisational and marketing innovations as well. These latter types of innovations have
been researched to a lesser extent in that context. Organisational and marketing innovations have
been measured by two variables respectively. One of the organisational innovations variables refers to
the introduction of new knowledge management systems (Org inn 1), while the other on major
changes to the organisation of work within the enterprise (Org inn2). Significant changes to the design
or packaging of a good or service (Mrktng inn 1), and new or significantly changed sales or distribution
methods (Mrktng inn 2) are considered marketing innovations.

| developed two proxies as measures of innovation performance. They indicate the ability of an
individual firm to produce radical innovations. The market innovation performance (MIP) has been
measured as the share of the company’s turnover relating to the sale of products during 2010-2012
that were new to the market. The operational innovation performance (OIP) refers to the speed of
product/service development, comparing the individual company with the leading company of the
given industry. On the Likert scale 1 indicates substantial delay in the introduction of new
products/services, while 5 means faster introduction than the counterparts.

| include control variables for firm size, export orientation and foreign ownership that can be related to
innovation performance and sourcing external knowledge. The Schumpeterian hypothesis for size is
that big firms have the resources and possess a monopolistic power that enable them to face the
inherent risk of innovation. However, empirical evidence does not confirm the role of the size of the
firm in relation to innovation and some approaches support that it is also plausible that big firms have
rigidities in introducing novelty. Problems with statistics, sectoral specificities or even the technological
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characteristics of innovation interfere and make the relation between size and innovation much more
complex (Caloghiru et al, 2004), and in that sense it is not possible to conclude on that question. In the
sample the proportion of large companies has been 18%, medium size companies 74% and small
companies 8%. We have categorized the firms according to size by taking into consideration the
number of employees, sales revenues and assets value.

Usually exporting firms face sharper competition, which could have a positive impact on innovation
activities including utilization of external sources of knowledge (Cabagnols and Le Bas, 2002). Half of
the companies exported in 2012. Export to sales ratio was 27% on average.

Foreign owned companies play a decisive role in the Hungarian economy; for example, they have
provided about 60% of business R&D expenditures in the last decade, which is an extremely high rate
in Europe. In the sample the ratio of foreign owned companies (with higher than 50% foreign property)
is 25%. Foreign owned firms tend to be amongst the most dynamic in the economy and, with the
globalisation of markets, these firms may seek to collaborate, especially with domestic customers, in
order to adapt their global products to local markets. They also tend to be particularly prestigious firms
with which various types of innovation partner are eager to work (Tether, 2002).

Picture 1: Research framework
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4. RESULTS

Multiple indices of fit were used to verify the goodness of the overall model fit. The model fit the
sample data reasonably well as indicated by the selected overall goodness-of-fit statistics. Acceptable
compatibilities are: 0<RMSEA<0.1; 0.95<CFI<1; 0.9<NFI<1.

As for the control variables, we have found that especially export oriented firms used external sources
(Table 1). Firm size and foreign ownership did not make any difference in this respect. The more
competitive export markets force companies to improve their products and introduce new ones, what
makes them more open towards external sources of innovation. Large firms can be expected to be
less likely to source external knowledge to the extent that scale advantages in R&D can be realized in-
house. But to the extent that large firms have own in-house R&D with better absorptive capacities,
they are better tuned to benefit from external sourcing. Perhaps these tendencies equalize each other,
and that is why we have got insignificant results in the case of firm size. Relationship among foreign
ownership and the factors of external sources are negative and insignificant. This indicate that the
knowledge behind their new products comes from the headquarters rather than from local partners.
Neither of the control variables are significant with the innovation performance variables. This result is
a bit surprising as it is widely thought in Hungary that foreign owned companies have higher
technological level and they are better off in terms of innovation. It is also true that according to the
SEM analysis foreign owned companies introduce faster new products than their competitors (OIP),
and the statistical significance of this relationship is very close to the 10 percent significance level.
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Suppliers are the most important knowledge sources of product innovations. The other sources did not
play significant role in new product/service development. Suppliers contribute significantly to create
new design and packaging too. Although, by the respondents customers and clients were rated the
highest with regard to the importance of innovation’s external sources, we have not found significant
relationship between customer orientation and innovation. Ideas for logistic innovations were gained
especially from competitors. This reflects the fact that in Hungary we have two well-functioning logistic
association. They organise meetings frequently and conferences in every year for the member
companies, providing good opportunity for changing ideas. Universities and research institutions play
significant role in the firms’ marketing efforts, especially, in introducing new methods of product
placement and sales channels. Generally available sources, | mean mainly conferences and scientific
publications, provides useful information for major changes to the organisation of work.

Cooperation with suppliers is significantly related to both measures of innovation performance. This
indicates that companies rely mainly on their suppliers in the case of radical (new to the market)
innovations. The significant and negative relationship between customer involvement and percentage
of total sales stemming from new to the market products, shows that customers contributed mainly to
the improvement of existing products. Cooperation with universities and research institutes may
shorten the product development cycle time (OIP), as it is indicated by the positive and significant
relationship. The correlation with the other innovation performance measure (MIP) is also significant
but negative, indicating that companies turn to scientific institutions mainly in the case of less radical
innovations.

5. CONCLUSIONS

In this paper | evaluated the impact of external knowledge sources on the introduction of innovations
and innovation performance using a Hungarian sample of 212 innovative companies. Beyond product
and process innovations, | have examined the role of external sources on the introduction of
organisational, marketing and logistic innovations. As relatively few of the articles that are dealing with
this topic have done it before, my paper can be a contribution to knowledge in this particular field of
innovation research.

The results demonstrate well that companies concerning each individual type of innovation rely on
different external knowledge sources. Suppliers are the most important sources of new
products/services and they also contribute significantly to the design and packaging of them. Mainly
competitors provides ideas for the launch of new logistic methods and means. Predominantly
universities as well as state owned and private research institutions help companies to put in place
new sales and distribution methods. Attending conferences provides new ideas how to organise work
responsibilities and decision making.

Primarily, collaboration with suppliers increases the innovation performance, this is the distinctive
factor in this respect, although companies collaborate more often with their customers.

This study has some limitations that need to be acknowledged. Because of the relatively small
sample, the results must be viewed with caution. | am planning to conduct a similar research in the
near future, based on the Hungarian CIS data, which would give more reliable results. Our database is
cross-sectional, so this study cannot prove the causation, therefore the possibility of reverse causality
cannot be eliminated.

Table 1: SEM analysis parameter estimates

Path Sta_ndard p-Value
Estimate
Supplier <--- Size -.067 .348
Customer <--- Size .073 .309
Competitor <--- Size .041 .562
RO <--- Size .006 .934
GAS <--- Size .032 .653
oIP <--- Size .066 .309
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Path Stapdard p-Value
Estimate
MIP <--- Size -.042 514
Supplier <--- Export .206 .006
Customer <--- Export .079 .296
Competitor <--- Export 213 .004
RO <--- Export .263 .000
GAS <--- Export 241 .001
OIP <--- Export -.104 .143
MIP <--- Export .022 .754
Supplier <---  Ownership -.049 .528
Customer <---  Ownership -.083 .292
Competitor <---  Ownership -.044 571
RO <---  Ownership -.091 232
GAS <---  Ownership -.096 212
oIP <---  Ownership 110 .118
MIP <---  Ownership -.037 .604
Prod inn <---  Supplier .158 .038
Proc inn <---  Supplier .028 717
Orginn 1 <---  Supplier .068 .356
Orginn 2 <---  Supplier .055 468
Mrktnginn1  <---  Supplier .230 .002
Mrktnginn2  <---  Supplier -.107 1583
Logistic inn <---  Supplier =77 .296
oIP <---  Supplier 347 .000
MIP <---  Supplier 243 .001
Prod inn <---  Customer .028 733
Proc inn <---  Customer .042 .615
Orginn 1 <---  Customer -.078 .335
Orginn 2 <---  Customer -.078 .346
Mrktnginn1  <---  Customer .026 751
Mrktnginn2  <---  Customer .063 438
Logistic inn <---  Customer -.088 .270
olIP <---  Customer -.022 779
MIP <---  Customer -.166 .043
Prod inn <---  Competitor .105 .207
Proc inn <---  Competitor -.016 .854
Orginn 1 <---  Competitor .058 480
Orginn 2 <---  Competitor -.019 .820
Mrktnginn1  <---  Competitor .004 .959
Mrktnginn2  <---  Competitor .043 .601
Logistic inn <---  Competitor 139 .087
olIP <---  Competitor -.089 .264
MIP <---  Competitor 119 151
Prod inn <--- RO -.112 .285
Proc inn <--- RO -.102 335
Orginn 1 <--- RO 152 137
Orginn 2 <--- RO -.148 .156
Mrktnginn 1 <--- RO .024 .820
Mrktnginn 2 <--- RO 217 .034
Logistic inn <--- RO 077 451
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Path Sta_ndard p-Value
Estimate
OIP <--- RO A75 .079
MIP <--- RO -179 .084
Prod inn <--- GAS .037 .726
Proc inn <--- GAS 153 155
Orginn 1 <--- GAS 125 .228
Orginn 2 <--- GAS .284 .007
Mrktnginn1 = <--- GAS .018 .866
Mrktnginn 2 <--- GAS .026 .802
Logistic inn <--- GAS 147 .155
OIP <--- GAS -.053 .602
MIP <--- GAS 154 142

Fit indexes: Chi-square = 48.8 p-value = 0.000; CFl = 0.937; NFI = 0.896; RMSEA = 0.071
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