Chapter 18
Entrepreneurship and Open Innovation
in Spanish Manufacturing Firms

Francisco de Borja Trujillo-Ruiz, Jose Luis Hervas-Oliver,
and Marta Peris-Ortiz

Abstract By examining firms’ internal and external knowledge sources, this paper
explains how external knowledge sources influence firms’ production and process
innovation output. In other words, this chapter presents analysis of how open
innovation (inbound) activities are innovation drivers. This paper presents results
of a study that took place in low- and medium-tech (LMT) sectors, principally
consisting of SMEs. The paper also explores key variables that determine innova-
tion performance of both R&D and non-R&D innovators. Panel data spanning
4 years (2003-2006) was used for this analysis. This yielded dynamic results,
offering an original contribution to discussions on entrepreneurship-driven innova-
tion management. Results also reveal the role of external knowledge sources.
Empirical analysis was based on a representative panel of 1,145 Spanish
manufacturing firms. Data came from the Spanish Ministry of Industry.

18.1 Introduction and Background

Cohen and Levinthal (1990) highlighted firms’ necessity to develop certain capabil-
ities so that they may profit from external knowledge flows. They defined the concept
of absorptive capacity as the “ability to recognize the value of new, external
information, assimilate it, and apply it to commercial ends”. This capacity is a critical
part of innovation performance. Factors like market internationalization — due to
globalization — or improvements in diffusion — thanks to advances in technology —
have increased the importance of this capability. The proportion of crucial
knowledge generated outside a firm’s boundaries is expected to grow in coming
years. The open innovation model (Chesbrough 2003), in contrast to the closed
innovation model, was built under the assumption that firms can and should
use external as well as internal ideas to improve their technology. Instead of
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focusing on controlling ideas, emphasis would be on developing a business model
to implement and capitalize on these ideas, whether via internal or external means.
Concepts such as patent acquisition and spin-offs are cited as examples of important
external innovation sources that arise from entrepreneurial action.

The term open innovation (Vareska van de Vrande et al. 2009) has taken hold in the
scientific community since being coined by Chesbrough (2003). Despite this, recent
studies have revealed a reluctance among academics to accept the impact of such
knowledge acquisition strategies and their knock-on effects on businesses. An exam-
ple of such a research stance is the study by the European Commission (Ebersberger
etal. 2011), which linked open innovation with absorptive capacity. Nevertheless, the
issues surrounding open innovation are not as novel as they at first seemed. Doubts as
to its effectiveness have surfaced, supported by empirical evidence. In general, input
activities (inbound) or the use of marketing (outbound) to gain knowledge for inno-
vation (i.e., open innovation) are established topics in management literature (e.g.,
Huizingh 2011; Dahlander and Gann 2010). In fact, as Dahlander and Gann (2010)
argued, the concepts of absorptive capacity (Cohen and Levinthal 1990), complemen-
tary assets for innovation (Teece 1986) or lead users (von Hippel 1986) already
suggest the existence of activities related with input and output knowledge in order
to complement and/or take advantage of the innovative efforts of companies.
Although most studies have extolled benefits of open innovation (e.g., Escribano
et al. 2009), they have offered little evidence of potential disadvantages. For instance,
Grant (1996) suggested that managing collaborations with partner companies may
increase coordination costs and lead to opportunistic behavior. This would generate
more rivalry. Laursen and Salter (2006) indicated that too much openness to innova-
tion (i.e., the number of external knowledge sources which companies draw upon,
including suppliers, customers, universities, and the like) can worsen innovative
performance. Limited resources and projects for companies to focus on can create
an inverted U-curve for performance versus open innovation. Similarly, Laursen and
Salter (2014) suggested that open innovation begets the following paradox: Although
collaboration with external agents increases company exposure to new ideas and
therefore improves innovation performance, subsequent collaboration may mean
that companies fail to capture returns from this innovation. In other words, innovation
requires openness to external knowledge sources and ideas, but marketing innovation
output needs protection. As Laursen and Salter’s (2014) study empirically demon-
strated, firms more oriented towards protecting and appropriating innovations collab-
orate less and are less open to external knowledge sources, especially in terms of
formal relationships. This finding yet again demonstrates an inverted U-curve between
these constructs. This fear effect not to appropriate returns on investment leads to
greater internalization — instead of being open to new ideas — regarding the innovation
process. Therefore, too much openness can lead to failure to appropriate innovative
results. Thus, open innovation is interesting only up to a certain degree. Hence,
empirical research to analyze disadvantages in addition to advantages is necessary.

This chapter presents a study of open innovation application in SME’s and/or
low-tech firms — as opposed to R&D intensive firms — in traditional sectors
(Spithoven 2010). Many issues to do with this business area require further
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investigation, especially for countries like Spain, Portugal, and Italy, where SME’s
and/or low-tech firms in traditional sectors abound. Chiaroni (2011) focused on
“understanding the relevance of Open Innovation beyond high-tech industries and
studying how firms implement Open Innovation in practice” by studying the
leading cement manufacturer in Italy. Segarra-Blasco and Arauzo-Carod (2008)
focused on determinants of R&D cooperation between innovative firms and uni-
versities for a sample of innovative firms in Spain.

Even interaction (moderation) effects between internal and external resources
are unclear. Some scholars have claimed they are positive (see Cassiman and
Veugelers 2006; Nieto and Quevedo 2005; Escribano et al. 2009), whereas others
have reported negative effects (Laursen and Salter 2006; Vega-Jurado et al. 2008).
This paper offers valuable insight on this core topic in the innovation management
field.

The purpose of our study was to explore how R&D and non-R&D activities
explain firms’ innovation performance. Research focused on low- and medium-tech
(LMT) sectors where most firms are SMEs. Traditionally, innovation management
scholars have focused on R&D innovators, under the assumption that innovation
equates to R&D activities. In addition, this study’s scope was longitudinal
(dynamic analysis using panel data). The consideration of dynamic effects is an
original contribution.

We analyzed innovation management and performance in low-tech contexts.
Although the chosen research context was Spain, we could also have performed our
research for Portugal, Greece, Italy, or any other such economy. Our aim was to
show that innovation not exclusively relying on R&D can also be viable in certain
countries, at least in the short or medium term. Analyzing innovation in some
low-tech contexts by examining only R&D efforts fails to capture the reality of
these contexts.

18.2 Research Hypotheses

After drawing upon the existing literature, we formulated the following hypothesis:

HI1: Engaging in open innovation activities — i.e. access to external (inbound)
knowledge sources — influences innovation output.

H2: Absorptive capacity and external (inbound) knowledge sources influence
innovation output.

In addition, we explored which activities are significant in explaining innovation
output
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18.3 Methodology

18.3.1 Data

The original data came from the Encuesta sobre Estrategias Empresariales, or ESEE
(Suvery on Business Strategy) by the Fundacion SEPI (SEPI Foundation), a public
foundation in Spain that is part of the Spanish Ministry of Industry. ESEE is designed
to provide data on manufacturing companies with 10 or more workers. The geograph-
ical reference is the entire Spanish national territory. Variables are annual. Each year,
a sample is chosen using stratified sampling. It is intended to be as representative as
possible of the manufacturing sector. An average of 1,800 companies are surveyed
yearly with a questionnaire comprising 107 questions with more than 500 fields. The
questionnaire includes information about revenues and annual accounts.

A panel database comprising 4,357 Spanish firms was published annually in
2003, 2004, 2005, and 2006. We chose 1,145 of these firms for study between
2003 and 2006. We classified these companies according to CNAE (Clasificacion
Nacional de Actividades Economicas). CNAE is an adaptation for Spay of NACE
(Classification of Economic Activities in the European Community) and ISIC (Inter-
national Standard Industrial Classification of all Economic Activities) (Table 18.1).

Table 18.1 List of industries

Industry No. of firms %
1. Meat industry 30 2.6
2. Food and tobacco industry 106 9.3
3. Drinks 18 1.6
4. Textiles 92 8.0
5. Leather and footwear 25 22
6. Wood working industry 42 3.7
7. Paper industry 42 3.7
8. Editing and graphic arts 64 5.6
9. Chemical products 78 6.8
10. Rubber and plastic materials 66 5.8
11. Non-metallic mineral products 82 7.2
12. Ferrous and non-ferrous metals 51 4.5
13. Metallic products 131 11.4
14. Farm and industrial equipment 82 7.2
15. Office equipment. Data processing 13 1.1
16. Electrical equipment 59 52
17. Motor vehicles 64 5.6
18. Other transport material 18 1.6
19. Furniture 63 5.5
20. Other manufacture industries 19 1.7
Total 1,145 100
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18.3.2 Variables

Next, we identified and defined relevant variables, identifying dependent and
independent variables. Below, we provide descriptive sample statistics for these
variables. The variables came directly from the survey. They were nonetheless
modified to match the variables under study:

— Variables related to innovation (R&D, absorptive capacity, etc.) were selected.
Other variables of no interest were discarded.

— Dichotomous variables for years 2003-2006 were added to yield constructs
measuring intensity according to a scalar variable for 2003-2006.

— Variables in monetary units (€) were added to measure, for example, investment
or results for 2003—2006.

— Other variables (€/worker, percentages, etc.) were averaged over 2003-2006.

Transforming dichotomous variables into scalars aggregated for years 2003—
2006 also allowed us to control the dynamic effect of innovation, a variable scarcely
mentioned in the literature. Table 18.2 gives details on the variables under study.

18.3.3 Data Processing

To process the data, we used OLS and logistic regression methods. Our aim was to
explain innovation performance in the form of the following expression:

Innovation t,i = Const + 1 Absorptive Capacity,_, using R&D and non — R&D variables +
P2 External linkages,_ [customers,_y + suppliers,_\ + competitors,_\ + universities] i +
B3 absorption and interaction effects + p4 Control,_y (In_employees + GB| i +

P5 industry,_, [Pavitt + OECD] + ei.
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Table 18.2 List of variables
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IdVar Variable IdVar Variable
Depending
variables
P Product innovation ROA Gross operating profit
IPR Process innovation
Other
variables
R&D exter External R&D activities R&D Internal R&D
intern activities
SUPPLIERS | Technological collaboration with PAI Innovation activity
providers planning
DESIGN Design MK Market research
JV Technological cooperation agreements | MODUT | Utility models
CADN corr Use of cad NACE Activity
CUSTOMER | Technological collaboration with clients | NIP Number of product
innovations
COMPETIT | Technological collaboration with PATENT | Patents registered in
competitors Spain
PROs Collaboration with university and/or SKILL Ratio of engineers and
technological center graduates
DCT corr Management or technology committee | PL Workers productivity
(added value)
ECT Perspectives technological change AAT HI-Tech activities
assessment
ESFETEC Technological effort RBN Use of robotics
RD employ Total relative employment in R&D REEID Hiring of staff with
R&D expertise
RD exp ext External expenses SICYT Scientific and techni-
cal information
services
RD PL ext External R&D expenses to companies SSFN Use of flexible systems
RD PL int Internal R&D expenses UAIT Use of assessors for
technological
information
RD Sales R&D expenses over sales UAIT Use of assessors for
technological
information
IILR Hired engineers and/or recent graduates

Note: Addition of categorical variables for 2002-2006, scale from 0 to 4

18.4 Results

Table 18.3 shows results of the degree of product innovation (IP) and process innova-
tion (IPR) for companies in the sample. Results are stated as an accumulated percentage
of companies engaging in each type of innovation. More than 76 % of companies are
occasional product innovators or non-innovators. Around 10 % are occasional — they
claim to perform innovations once every 4 years — , and more than 66 % are
non-innovators — declaring no innovation at all. Results for process innovation (Table 18.4)
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Table 18.3 Frequency of innovation in sample companies

253

Product innovation 1P Frequency Valid percentage Accumulated %
Non-innovators 0 759 66.3 66.3
Occasional innovators 1 118 10.3 76.6
2 75 6.6 83.1
Moderate innovators 3 71 6.2 89.3
Strategic innovators 4 122 10.7 100.0
Total 1,145 100.0
Process innovation IPR Frequency Valid percentage Accumulated %
Non-innovators 0 626 54.7 54.7
Occasional innovators 1 178 15.5 70.2
2 97 8.5 78.7
Moderate innovators 3 103 9.0 87.7
Strategic innovators 4 141 12.3 100.0
Total 1,145 100.0
Table 18.4 Influence of external (inbound) sources of knowledge on IP
Embeddedness or Innovation in Number of
interactions with product (IP) firms Mean |S.D. F Sig.
Customer 0 759 0.39 | 1.081 |55.552 |0.0000
1 118 1.15 | 1.594
2 75 145 | 1.758
3 71 1.58 | 1.696
4 122 2.01 1.856
Total 1,145 0.78 | 1.456
Competi 0 759 0.05 |0.42 6.887 | 0.0000
1 118 0.19 |0.716
2 75 021 | 0.776
3 71 0.34 1097
4 122 0.2 0.651
Total 1,145 0.11 |0.564
Supplier 0 759 0.44 | 1.135 |72.901 |0.0000
1 118 142 |1.614
2 75 1.65 |1.79
3 71 1.97 | 1.748
4 122 2.27 |1.823
Total 1,145 0.91 1.531
PROs 0 759 0.54 |1.246 |53.264 |0.0000
1 118 1.35 | 1.697
2 75 148 | 1.758
3 71 2.03 |1.82
4 122 2.21 1.796
Total 1,145 0.96 | 1.566
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are very similar. Strategic innovators are marginally more prevalent in this case
(141 companies that innovate during the whole period vs. 122 in product innova-
tion), but more than 70 % of companies are occasional process innovators (around
15 %), or non-innovators (more than 54 %).

Analysis of coefficients (Table 18.4) shows that product innovation performance
increases with higher values of embeddedness or interactions like CUSTOMER,
SUPPLIER, and so forth. The same result holds for process innovation (Table 18.5).
A direct relationship between open innovation activities and innovation perfor-
mance emerges, thus confirming the first hypothesis.

ANOVA results are shown in the following tables. All f coefficients from
regressions are significant, including variables related to absorptive capacity and
those associated with open innovation. This confirms the second hypothesis. As
expected, more innovative companies appear to perform several activities that are

Table 18.5 Influence of external (inbound) knowledge sources on IPR

Embeddedness or Innovation in Number of
interactions with process (IPR) firms Mean |S.D. F Sig.
CUSTOMER 0 626 0.35 1.042 | 47.02 0.000
1 178 0.87 | 1.486
2 97 1.16 | 1.663
3 103 1.39 | 1.676
4 141 1.89 | 1.815
Total 1,145 0.78 | 1.456
COMPETI 0 626 0.04 |0.381 5.718 | 0.000
1 178 0.13 |0.611
2 97 0.18 0.722
3 103 0.22 |0.804
4 141 0.25 |0.776
Total 1,145 0.11 | 0.564
SUPPLIER 0 626 0.43 1.134 | 53.078 |0.000
1 178 1 1.515
2 97 1.39 | 1.717
3 103 1.63 1.754
4 141 209 |18
Total 1,145 0.91 1.531
PROs 0 626 0.52 | 1.229 |49.652 |0.000
1 178 098 | 1.511
2 97 1.21 1.652
3 103 1.52 | 1.754
4 141 2.3 1.824
Total 1,145 0.96 | 1.566
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Table 18.6 ANOVA model summary. Dependent variable: IP (product innovation)
Model summary
Estimation

Model R R? R? corrected standard error
8 0.577 0.333 0.328 1.132
ANOVA

Sum of d.f. Quadratic average |F Sig.

squares
Regression 724.609 8 90.576 70.686 0.000 h
Res 1454.383 1,135 1.281
Total 2178.992 1,143
Coefficients
Non-standardized coefficients Standardized t Sig.

coefficients
B Standard Beta
error

(Constant) 0.168 0.045 3.72 0.000
RD_INTERN |0.177 0.034 0.224 5.272 0.000
DESIGN 0.226 0.053 0.121 4.255 0.000
PAI 0.389 0.117 0.123 3.311 0.001
MK 0.259 0.062 0.121 4.197 0.000
RD_exp_inter | —8.08E-09 0 —0.095 —3.748 0.000
CUSTOMER | 0.066 0.032 0.07 2.102 0.036
RD_employ 0.002 0.001 0.069 2.348 0.019
RD_EXTERN |0.058 0.029 0.066 2.007 0.045

significant in explaining their improved innovation performance. In general, pre-
dictive variables differ depending on type of innovation. External R&D activities
and Technological Collaboration with Providers are key variables in explaining
product innovation. Key explanatory variables for process innovation are Techno-
logical collaboration with customers, Innovation Activity Planning, and Hi-tech
activities. Internal Research and development activities, however, emerges as the
only variable important for both types of innovation (Tables 18.6 and 18.7).



256 F.d.B. Trujillo-Ruiz et al.

Table 18.7 ANOVA model summary. Dependent variable: IPR (process innovation)

Model summary

Estimation

Model R R? R? corrected standard error
4 0.515 0.265 0.263 1.241
ANOVA

Sum of d.f. Quadratic average |F Sig.

squares
Regression 633.421 4 | 158.355 102.869 0.000
Res 1753.355 1,139 |1.539
Total 2386.775 1,143
Coefficients
Non-standardized coefficients Standardized t Sig.

coefficients
B Standard Beta
error

(Constant) 0.425 0.05 8.452 0.000
AAT 0.277 0.033 0.267 8.392 0.000
PAI 0.474 0.128 0.143 3.706 0.000
CUSTOMER | 0.096 0.034 0.096 2.854 0.004
RD_INTERN | 0.093 0.034 0.113 2.707 0.007

18.5 Conclusions

Key findings of our study are that firms that tap into external knowledge sources are
more likely to achieve innovation output in product and process innovation. These
external sources include suppliers, customers, competitors, and public research
organizations (PROs) such as universities or research transfer offices. Thus, open
(inbound) innovation activities are a crucial driver of innovation in this entrepre-
neurial activity framework.

This paper focuses on low- and mid-tech companies, characteristic of the
Spanish manufacturing sector. This sector generally has poor innovation perfor-
mance in comparison with other members of the European Union. Our study makes
a substantial contribution to research because most papers on open innovation are
focused on high-tech samples. The variables with significant effects in LMT firms
are different from those that are important in hi-tech firms. This finding is consistent
with the idea that neglected (non-R&D performers) innovators rely on a different
set of activities from R&D (Piva and Vivarelli 2002; Albaladejo and Romijn 2000),
which in many cases means that these non-R&D performers are unsupported by
policies (Arundel et al. 2008).

This study’s limitations include the limited reference period for the data, which
ended in 2006. Challenging questions would probably arise when analyzing data
after 2006. Changes in firms’ strategy and effects on innovation of the economic
environment, which worsened post-2006, may be quite distinct.
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Further studies could also be conducted to explore the interaction effect between
internal and external resources in light of contradictory results in the existing
literature. Some scholars claim this effect is positive (see Cassiman and Veugelers
2006; Nieto and Quevedo 2005; Escribano et al. 2009), whereas other assert that it
is negative (Laursen and Salter 2006; Vega-Jurado et al. 2008).
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