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 Resum 

El nostre treball s’ha centrat  en el tema de la innovació i les PIMES. En concret hem 

investigat sobre l’efecte de la innovació oberta i la seva connexió amb els sectors 

d’intensitat tecnològica mitjana o baixa.  Hem  pres com a referència el cas català. S’ha 

analitzat  tant el concepte com el model d'OI (Open Innovation), seguint l’enfocament 

del  terme proposat per Henry Chesbrough l’any 2003.  

  

Per a l'obtenció de les dades, hem fet servir una metodologia d'estadística descriptiva. 

El nostre estudi té com a objectiu descriure i explicar la diferència entre les empreses 

catalanes i realitats empresarials de països de la UE en  un context de PIMEs  intensitat 

tecnològica mitja o baixa. 

 

En aquest context de PIMEs  i sectors d’intensitat tecnològica mitja o baixa la nostra 

recerca mostra que el procés d'innovació a Catalunya   es pot abordar en  tres 

dimensions : l'efecte de les activitats d'OI , el procés d'implementació d'OI i la font 

externa de coneixement de la OI a les empreses catalanes. L'efecte de la 

implementació d'activitats d'OI dins del procés d'innovació industrial ha millorat 

significativament  els darrers anys. 

 

La investigació analitza l'èxit de diverses estratègies. Investiga la relació entre les 

activitats d'OI  i les PIME  de sectors d’intensitat mitja o baixa a Catalunya i proposa, 

algunes recomanacions per la desplegament de polítiques.    
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Resumen 

Nuestro trabajo se ha centrado  en el tema de la innovación y las Pymes. En concreto 

hemos investigado sobre el efecto de la innovación abierta y su conexión con los 

sectores de intensidad tecnológica media o baja.  Se ha  tomado como referencia el 

caso catalán. Se ha analizado  tanto el concepto como el modelo de OI (Open 

Innovation), siguiendo el enfoque del  término propuesto por Henry Chesbrough en 

2003). 

 

Para la obtención de los datos, hemos usado una metodología de estadística 

descriptiva. Nuestro estudio tiene como objetivo describir y explicar la diferencia entre 

las empresas catalanas y realidades empresariales de países de la UE en  un contexto 

de Pymes  intensidad tecnológica media o baja. 

 

En este contexto de Pymes  y sectores de intensidad tecnológica media o baja nuestra 

investigación muestra que el proceso de innovación en Cataluña   se puede abordar en  

tres dimensiones : el efecto de las actividades de OI , el proceso de implementación de 

OI y la fuente externa de conocimiento de la OI en las empresas catalanas. El efecto de 

la implementación de actividades de OI dentro del proceso de innovación industrial ha 

mejorado significativamente  los últimos años. 

 

La investigación analiza el éxito de distintas estrategias. Investiga la relación entre las 

actividades de OI  y las Pyme de sectores de intensidad media o baja en Cataluña y 

propone, algunas recomendaciones para el despliegue de políticas. 
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Abstract 

Our work has focused on the theme of open innovation and Small and Medium 

Enterprises (SMEs). Specifically, we have investigated open innovation, its effects and 

its connection with the sectors of Low Medium Technology (LMT) firms’ intensity. We 

discussed the Catalan case as a reference. We have analyzed both the concept and the 

model of OI, following the approach proposed by Henry Chesbrough (2003). 

 

To obtain the data, we used a methodology of descriptive statistics. Our study aims to 

describe and explain the difference between Catalan companies and business realities 

of EU countries in the context of SMEs and LMT technological intensity. 

 

In the context of SMEs and LMT firm’s technological intensity, our research shows that 

the process of innovation in Catalonia can be approached in three dimensions: the 

effect of OI activities, the implementation process of OI and external source of 

knowledge of Catalan companies. The effect of the implementation of OI activities 

within the innovation process industry has improved significantly in recent years. 

 

The research analyzes the success of various strategies. We investigate the relationship 

between OI activities and LMT, SMEs sectors intensity in Catalonia, and proposes some 

recommendations for policy development and implementation.  
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The objective of the research is to study the context of Small and Medium 

Enterprises (SMEs) and Low Medium Technology (LMT) firms and the effect of Open 

Innovation (OI), Research & Development activities (R&D), University Research 

activities (UR) and External Source of Knowledge in the industrial sector. The major 

purpose of our research is to investigate the importance of (OI) activities in Catalan 

SMEs and LMT firms. The chapters that follow cover and shed light on the explanation 

of the PhD research. 

‘OI activities’ is a term promoted by (Henry Chesbrough, 2003). The aim of the 

research is to support the industry by developing a kind of knowledge and 

understanding concerning the innovation process of SMEs/ LMT firms. We analyse the 

effect of OI activities and their strategies in SMEs and LMT firms to describe the terms 

of the current situation within the field. We review the literature and present a 

discussion of the link between OI activities and R&D, UR activities and external sources 

of knowledge in the field of SMEs and LMT firms.  

The research focuses on the frameworks followed by several European Union (EU) 

countries that we compare with the existing frameworks in Catalan firms.  We analyze 

the relationships between SMEs/ LMT firms and OI activities that have focused on the 

process of innovation in several EU countries that have shown successful results and 

positive impact. We also examine the links between OI activities and the outcome of 

R&D and UR activities in these fields.  

We identify the current issue and the innovation process in the fields of Catalan 

LMT/ SMEs firms and industries including the following issues: 

 

The Importance of low/ medium Technology, Industries and Firms in 

Catalonia 

We investigate in order to understand the growing demand for innovation in SMEs/ 

LMT firms in EU countries and Catalonia. We analyse the external sources such as the 

collaboration between partners and firms in EU countries and Catalonia.  We also look 

into the collaboration in R&D and UR activities within the firms in the field. We focus 

on the implementation of OI activities and evaluate the implementation of OI activities 

in several EU countries and compare to Catalan process of implementing OI activities 

in their firms.  
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We analyse the implementation processes of OI activities in SMEs/ LMT firms and 

the importance of R&D and UR activities in the Catalan LMT Firms. We review the 

progress of the implementation process in SMEs/ LMT firms in order to examine the 

benefits of implementing OI activities in Catalonia. We identify the current process of 

OI activities in SMEs/ LMT firms as follows:   

First, we identify the current planning and process of R&D and UR activities in 

Catalan SMEs/ LMT firms and compare it to the average level of innovation in several 

EU countries. We then determine the implementation process of OI and use methods 

and theories of the OI model to understand the implementation process and 

performance in SMEs/ LMT firms from different EU countries and Catalonia.  

Second, we analyse the effect of the implementation process of OI activities and 

observe the performance of the innovation process in SMEs/ LMT firms. We also 

identify the current obstacles and opportunities in SMEs/ LMT firms and indicate steps 

for successful implementation of OI activities in Catalan SMEs/ LMT firms. 

The key findings on OI activities of industries and SMEs/ LMT firms in Open-Alps and 

Catalonia indicate the importance of the relationship between EU countries and 

Catalonia in implementing OI activities. This is an opportunity for Catalan SMEs/ LMT 

firms to partner with other EU firms. Such external source of OI activities will 

encourage Catalan SMEs/ LMT firms to improve their performance in their respective 

fields. Communication technology enables SMEs/ LMT firms to understand the way 

that international and regional firms innovate and have relationships in the field with 

innovation activities. 

The Characteristics of the Research 

Our references refer to the concept of OI activities, R&D activities, UR activities, 

external source of knowledge and SMEs/ LMT. The purpose of the research is to 

understand OI activities in the field of SMEs/ LMT firms in Catalonia by discussing 

empirical literature provided from (H. Chesbrough, 2003). We divided the topic of the 

research into three dimensions: a) Industries and firms in Catalonia; b) Implementation 

process of open innovation activities and c) the use of external source of knowledge. 
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Industries and Firms in Catalonia 

The literature in chapter two on Catalan SMEs and LMT firms focusses on the 

history of correspondence with authors such as: “Pavitts, 1984; Nelson, 1959; Arrow, 

1962; Mansfield, 1981 and Link 1982, 1985” who pioneered literature about 

innovation pattern in the field. 

In the following Chapter, we reviewed the literature and found out that R&D 

activities and UR activities are a key success factor for firms and OI activities encourage 

SMEs/ LMT firms to devote more resources towards it. We encourage LMT firms to 

increase spending on OI activities and other innovation activities. We suggest that 

further links have to be established between firms and R&D activities, UR activities in 

the innovation process which is still facing challenges in Catalonia. Our main questions 

to this chapter are:  

(1) Do LMT firms spend money on innovation activities and how do they spend it?   

(2) Does the innovation process in LMT firms include open innovation activities? 

To answer our research questions, we focus on the development of different 

strategies that might be applied in the field of SMEs/ LMT firms. We found out that in 

the field of OI model, concept and activities, the authors who explain this 

correspondence and describe OI activities are: “Chesbrough, 2003, 2006, 2007; 

Chesbrough and Crowther, 2006, 2007; Dahlander, Gann, 2010; Gassmann, 2006; 

Vanhaverbeke, Van de Vrande and others”.   

In the field of R&D activities and OI activities, authors who explain this 

correspondence of the literature are: “Vugelers, Cassiman, 2005; Robertson, Patel, 

2007; Chesbrough and Schwartz, 2007; Koschatzky, 2004; Siegel, Waldman, Twater and 

LINK, 2003; Wieser, 2005; Freeman, 1994; Mohan and Mariesse, 2005; A.N. Link, D.S. 

Siegel, 2006”. 

In the field of Catalonia, Spain and policy implications, when we started to review 

the literature, we found the following authors correspond to the subject such as: 

“Dahlander, Gann, 2010; Cooke, 2001; Fritsch and Stephan, 2005; Argote, McEvily, and 

Reagans, 2003; Zahra, Sapienza and Davidsson, 2006; Garrido and Duch, 2009; 

Freeman, 1982; Lundvall, 1992; Nelson, 1993; OECD paper, 2010; Nieto, Santamaría, 

2007”.   
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Implementation Process of Open Innovation Activities 

Literature review and focus on the research in Chapter three “The Implementation 

process of OI activities pattern” corresponds to the following authors: “Chesbrough 

and Crowther, 2006; Van de Vrande et al, 2009; Chesbrough, 2003; De Backer et al. 

2008; Enkel et al. 2009; Lichtenthaler and Ernst, 2009; Lichtenthale, 2009; West and 

Bogers, 2010; Parida, Johansson, and Larsson, 2009; Ebersberger, Blosh, Hestad and De 

Velde, 2010; Chesbrough, 2003, 2009; Ellen Enkell, Oliver Gassmann and Henry 

Chesbrough, 2009”. 

In the following Chapter, we investigate to understand the growing demand of 

SMEs/ LMT firms in several EU countries and Catalonia. We also look into the 

collaboration in R&D and UR activities within the firms in the field. We also evaluate 

the implementation process of OI activities in several firms in EU and compare it to 

Catalan process of implementing OI activities in their firms. Our main questions are: 

A. How does an open innovation tool develop solutions for LMT firms that can 

improve the performance through an implementation process in Catalan LMT 

firms? 

B. What support do LMT firms require to implement OI processes and become OI 

firms? 

In answering our research questions, we focus on the different implementation 

process of OI activities that might be applied in the field of Catalan SMEs/ LMT firms. 

We found out that the following authors explain the implementation process of OI 

activities in their literature: “Chesbrough et al, 2006; Laursen and Salter, 2004, 2006; 

Dahlander and Gann’s, 2010; Spithoven, 2010; Rajneesh Narula, 2004; Hyukjoon and 

Parks, 2010; Hirsch-Kreinsen et al. 2005”.  

Some authors corresponding to the literature in the field of Catalonia, Spain and 

innovation activities are: “Dittrich and Duysters, 2007; Chesbrough and Prencipe, 2008 

and Enkel, 2010; Chesbrough et al., 2006; Jeppesen & Lakhani, 2010; Chesbrough, 

Vanhaverbeke, and West, 2006; Laursen and Salter, 2006; OECD, 2010; Bender et al, 

2005; Tunzelmann and Acha, 2005; Arundel et al. 2008; Hirsch- Kreinsen, 2008; Saenz 

et al. 2009; Huang et al. 2010; Chiaroni, 2011; Santamaria, Nieto, A. Barge- Gil, 2010; 

Carlos Vivas, Andres Barge Gil, 2012. ; OECD, 2006; OECD, 2013; PIMEC, 2013; Segarra 
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& Teruel, 2011; Maribel Guerrero, David Urbano, James Cunningham, Damien Organ, 

2012”. 

The Use of External Source of Knowledge 

The focus of literature in chapter four is on the use of external source of knowledge 

and OI concept in the field. Some authors who address this in their analysis are: 

“Cohen and Levinthal, 1990; Geletkanycz and Hambrick, 1997; Faulkner, 1994; Hall and 

Jones, 1999; Chesbrough, 2003, 2003b, 2006. Tsai and Wang, 2008; Saguy, 2011; 

Maula et. Al. 2006; Lichtenthaler and Ernst, 2007; Roper et al.2008; Van de Vrande et 

al. 2009; Saguy, 2011; Link et al. 2006; Siegel, 2004; Bender and Laestadius, 2005; 

Berends et al. 2005; Robertson and Patel, 2007; H. Hirsch-Kreinsen, D. Jacobson, S. 

Laestadius and S. Keith, 2003.; Terwiesch and Ulrich, 2009; Raymond & St-Pierre, 2010;  

Kirner et al., 2009; Klevorick et al., 1995; Lee et al., 2001; Grimpe & Sofka, 2009”. 

In the following Chapter, we show the strength and ability in the fields of SMEs/ 

LMT firms and determine: “How the innovation process increases their collaboration 

with external sources of knowledge in the field of SMEs/ LMT firms”. We try to 

understand the current situation and the innovation level in the field of SMEs/ LMT 

firms. We observe the outcome of UR and R&D activities in Catalan ICT firms and 

compare it to Open-Alps platform. We analyse and compare the use of external 

sources, such as collaboration between partners, between firms in the Open-Alps 

platform and those in Catalonia. Our main questions are:  

(1) Are OI activities considered an important factor in the innovation process in 

Catalan LMT firms and Open-Alps? 

(2) How do Catalan and Open- Alps SMEs/ LMT firms identify useful external source of 

knowledge in their firms? 

In answering our research questions, we focus on case studies of Catalan ICT sector 

and Open- Alps in SMEs/ LMT firms, industries sector, to analyse the average level of 

innovation in Open-Alps and Catalonia. Authors intending to contribute to literature 

review in this chapter are: “Hansen and Serin, 1997; Fritsch and Stephan, 2005; 

Glaister and Falshaw, 1999; Von Hippel, 1988; Valls et al, 2004, 2008; Segarra-Blasco, 

2010; OECD, 2008, 2009, 2010; Torrent and Vilaseca, 2008; Badescu and Garcés-

Ayerbe, 2009;  Santamaria et al., 2009”. 
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Finally, we use OI activities in SMEs/ LMT firms and analyse the literature for 

relationship between SMEs/ LMT firms in Catalonia and Open-Alps project as a case 

study in order to compare their innovation processes. In the end, we analyse the 

innovation level of Catalan SMEs and LMT firms and evaluate them by focusing on OI 

activities and the needs of innovation process in the SMEs and LMT firms. 
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CHAPTER 2 

The Effect of Research & Development, Activities and Open Innovation 

Activities a Key To: Low/ Medium Technology Industries and Firms in 

Catalonia1 

 

 

 

ABSTRACT 

Research and Development (R&D) activities and Open Innovation activities (OI) have been of crucial 

importance in Low/Medium Technology (LMT) sectors that are based on the innovation abilities of LMT 

firms. This chapter analyses the links between OI activities and R&D activities in Catalan LMT firms. First, 

we develop a model of how innovation is developed within LMT Catalan firms. By analysing R&D and OI 

activities in LMT firms, we measure both internal and external activities of these firms. Secondly, we 

explore the effects of R&D activities and OI activities in the industrial sector, and then the effects of 

both in the market of the Catalonia region. Catalan LMT firms have unique opportunities in the 

innovation process, yet face some obstacles. The objective of this article is to advocate for bridges to be 

built between university research and public centres, and LMT firms in Catalonia. To define the current 

issue within the field of Catalan LMT firms, we sample 2008 to 2010 data from the Spanish National 

Statistical Institute (INE), Statistical Institute of Catalonia (IDESCAT), and the Organization for Economic, 

Cooperation and Development (OECD). 

 

                                                           
1 This chapter was published in December 2013 at the International Journal of Innovation Science.                               

El Rayyes, A.; Valls-Pasola. J. : The Effect of Research & Development Activities and Open Innovation Activities: A 
Key to Low/ Medium Technology Industries and Firms in Catalonia. International Journal of Innovation Science, 
2013, 225- 236. 
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Introduction 

Low/Medium technology is a key focus of technological innovation in Catalan firms. 

This fist essay examines LMT innovation technology literature and focuses on the 

innovation process, with special emphasis on the effect of both R&D activities and OI 

activities on Catalan firms. Empirical evidence shows that cooperation with universities 

and public research centres complements other innovation activities and cooperation 

with other partners.1 Regarding R&D activities; Spanish LMTs have a long track record 

of improvement and demonstrate above average technological performance.2 

Previous studies have shown that firms can improve their position in different 

stages and aspects. For example, R&D activities and open innovation that use partners 

can create business models to reduce R&D expenses expand innovation output and 

open up new markets. If objectives are clear, R&D capabilities are known and business 

models are aligned.3 Firms are aware that only a small proportion of innovative people 

are employed in house, and that a lot of unique knowledge and ability lie outside the 

firm’s boundaries and internal R&D department.4 Today, both R&D activities and open 

innovation depend on innovation technology in the fields of low tech, medium tech 

and high tech. For external R&D activities, outside consultants are called upon to 

improve the abilities of firms to perform R&D activities and to interact with other 

agents.5,6,7 Open innovation is reviewed deeply in this article, with special attention 

paid to the effect OI has on internal and external ideas in LMT firms. The key to the 

effective application of OI is a paradigm that assumes that firms can and should use 

external ideas as well as internal ideas, and internal and external paths to the market, 

as firms look to advance their technology.8 Also, purposive inflows and outflows of 

knowledge accelerate internal innovation and expand the market for external use of 

innovation, respectively. 9 

As we define our research hypothesis, we recognize that local needs warrant 

investigation of LMT, asking how R&D activities and their capacity for innovation are 

affected by the use of OI in the external and internal activities for LMT firms. It is 

important to understand this relationship, since the main aim of economics is to 

evaluate whether the return on this investment justifies the expenditure, and to offer 

a guide to managers and policy makers on how to choose their investments and 

evaluate the success of various strategies.10 The purpose of this article is to examine 

our Conceptual Model and Hypotheses. We propose an explanation for R&D activities 
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and OI activities in LMT firms, with a focus on the effect of both R&D activities and OI 

activities on Catalan firms. 

Open innovation requires knowledge drawn from beyond LMT firms’ boundaries. 

Even the most innovative organizations cannot rely solely on internal sources, but also 

require knowledge from beyond their boundaries.11,12 OI has grown in popularity for at 

least three reasons:13 (1) changes to work patterns where professionals are seeking 

portfolio careers rather than singular jobs-for-life, and work contexts that involve 

increasing divisions of labour; (2) improved market institutions such as property rights, 

venture capital, and standards are enabling increased trade knowledge; and (3) new 

technologies are easing coordination across geographical distance. An LMT firm in the 

industrial sector is able to start proactively using its knowledge. 14 Firms can open up 

their innovation process on two dimensions: inbound and outbound.15,16 It is important 

to note, however, that as a consequence of government incentives to encourage R&D, 

spending has increased in R&D activities in Catalonia firms, with positive effects for 

LMT firms that pursue them. 

 

2.1. Literature Review 
 

During the 1980s, some authors pointed out that low technology industries 

correspond largely to Pavitt’s assumption that LMT industries are composed mostly of 

supplier dominated firms.17 The literature on the economics of innovation considers 

R&D the main source of innovation.18,19 Open innovation is usually treated the same as 

closed innovation ideas, and then the firm will develop, build, market, distribute, 

service, finance and support them on their own.8 Within LMT firms, we discuss the 

links that exist between R&D activities and other innovation activities in LMT Catalan 

firms, including open innovation. 

 

Literature attributes the successful innovation from OI and R&D, which 

quantitatively demonstrates that LMT, R&D and OI spending and patents have grown 

considerably. Knowledge, therefore, is increasingly providing evidence that LMT firms 

should adapt to this new situation. Knowledge from research institutions is generally 

more distant from the application stage.20, 21 Several factors have contributed to the 

popularity and importance of OI.22,23 Reviews of literature about firms that innovate 

using both OI and R&D activities, in the meantime, 11 also seek the study of open 
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innovation practices in traditional industries. In this sense, internal R&D knowledge 

sources and external knowledge sources must rely on collaboration among the 

partnering organizations. Even the largest and most active innovative organizations 

can’t rely solely on internal sourcing; they also require knowledge from beyond their 

boundaries.11,24 This view fits the so-called open innovation model.8 

 

Empirical evidence of OI in LMT firms has been found in the field of innovation. The 

open innovation approach25,26 results in stable or increased R&D spending in 

organizations where open innovation was adopted.11 In addition to a search for 

information from different sources, co-development of innovation has also proved 

important.27 In this sense, it is understood that the innovation process of Catalonian 

LMT firms needs to link between R&D and open innovation activities.28 In terms of 

traditional quantitative indicators, Catalonia’s performance over the last decade looks 

quite impressive. Additionally, there is a large and growing body of literature that 

focuses on the relevance of the notion of regional innovation systems, not only as an 

analytic tool to better understand the spatially determined drivers of innovation, but 

also as a policy concept.29,30 This position is strongly advocated in the literature on the 

[Spanish] national innovation system.31,32,33 

 

From a theoretical point of view, the article refers to results of both R&D activities 

and OI in LMT Catalan firms. Access to sources of finance for R&D activities is very 

important, directly influencing implementation of LMTs’ R&D activities in two ways: (1) 

the selected sources of finance mitigates liquidity constraints, which are frequently an 

obstacle to LMT innovation, and (2) the selected source of finance influences the 

outcome of innovation, given that it promotes or discourages acceptance of the risk 

associated with R&D activities.34 Open innovation includes both internal and external 

ideas and paths to the market to increase the importance of OI as well as R&D 

activities in Catalan LMT firms. 

 

The effects of LMT firms on industries in Catalonia are an integral part of advanced 

industrial regions35 in the debate on low-tech innovations.36 Indeed, recent studies 

show a dynamic and integrative view may deepen our understanding of knowledge 

strategies, their modification over time, and their effects on innovation 

performance.37,38 
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Catalan LMT firms considered in this article engage in both R&D and OI activities. 

While results are often successful in other firms when OI is implemented, we examine 

LMT firms in Catalonia industries that benefit from OI activities. According to the 

OECD, improvement in Catalan knowledge exploitation and technology transfer sub-

systems have proven more difficult to achieve than in its knowledge generation sub-

system. While these firms are responsible for approximately two-thirds of R&D, 

Catalonia’s technology transfer system can be characterised as public-driven, since the 

infrastructure for technology transfer is mainly publicly funded and relatively recent. A 

number of institutions have developed with public support, including those with the 

labels of Technology Centres and Technology Dissemination Centres launched in 

2004.39 

 

Linking R&D activities with OI activities in LMT firms depends on the amount of 

government expenditures for R&D activities compared to spending on all other 

innovation activities in Catalonia as a way to determine priorities. In the meantime, we 

ask:  
 

(1) Do LMT firms spend money on innovation activities and how do they spend it? 

(2) Does the innovation process in LMT firms include open innovation activities? 

 

In this article we will define LMT firms, innovation activities, and the obstacles among 

both R&D activities and OI activities. 

 

2.2. Conceptual Model and Hypotheses Formulation 

Our review of the relevant literature on the topic helped us to write hypotheses to 

explain LMT firms in Catalonia, which focuses on factors relevant to the fields of study. 

Additionally, the model explains R&D activities as well as OI activities. To identify any 

relation to open innovation, the following points are selected to identify solutions to 

the research issues. Several studies suggest that technological innovation relies heavily 

on knowledge from universities and research institutions.40,41,42,43 The concept of open 

innovation explicitly considers the trend toward inter-organizational innovation 

processes.44 After reviewing the literature on Catalan LMT firms, we suggest the 

following. 
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2.2.1. Hypotheses 

H.1 R&D activities and LMT firms: The difference of innovation activities in Catalan 

firms depends on R&D activities that positively affect LMT. 

H.2 OI activities and LMT firms: Companies behave differently with external and 

internal ideas. As they cannot rely entirely on their own research, they license patents 

from other companies.  

H.3 Catalan market, new products, and LMT firms: Market research provides 

information about demand for a product. Sale of a new product in the market 

positively affects LMT firms that operate with R&D activities. 

2.2.2. The Model 

Our process was used to define and analyse LMT industrial firms in Catalonia. 

Requirements needed to support the LMT firms’ innovation processes. We use existing 

literature and data to support our model of what is required to support an LMT firm’s 

innovation process. There is evidence from both the literature and data to suggest that 

the model of Catalan firms is relevant to specific points: LMT firms, Catalan industries, 

R&D activities and OI activities. Traditionally, industrial firms developed new 

technologies for their own products internally;45,46,47,48 and OI activities, that is, the of 

use of purposive inflows and outflows of knowledge, can accelerate internal 

innovation and expand the markets for external use of innovation, respectively.49 

Taking this into account, hypothesis formulation will test an explanation for LMT 

innovation in Catalan firms. We focus on R&D innovative activities and OI innovative 

activities. The relationship between open innovation and LMT firms is to understand 

innovation processes through innovation literature. The conceptual model is as 

follows:  

 

Figure 1: Conceptual Model 
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2.2.3. Main Characteristics of LMT Firms’ Industrial Sector in Catalonia 

H.1 R&D activities and LMT firms: The difference of innovation activities in Catalan 

firms depends upon R&D activities that positively affect LMT. 

Catalonia presents a unique blend of R&D and innovation technologies in basic and 

applied research to R&D development. Firms with low levels of productivity may 

achieve a higher return because they adopt more risky R&D strategies.50,51  

H.2 OI activities and LMT firms: Companies behave differently with external and 

internal ideas. As they cannot rely entirely on their own research, they license 

patents from other companies.  

In many countries, OI is recognized as a critical ingredient for corporate competitive 

success. Most companies face the challenge of implementing OI in their companies. In 

Catalonia, all sources of innovation, such as R&D activities, OI and both internal and 

external activities are considered in order for Catalan companies to be competitive 

with the industrial world. In addition to R&D and OI firms, recent studies indicate that 

firms have an open attitude towards external knowledge, which has been shown to be 

especially important for the innovation process in LMT industries.52 University 

entrepreneurship programmes should therefore also support existing industries and 

LMTs.53 

H.3 Catalan market, new products, and LMT firms: Market research provides 

information about demand for a product. Sale of a new product in the market 

positively affects an LMT firm that operates with R&D activities. 

The aim of OI is to give Catalan companies stronger positions in the early stage of 

market development into innovative ideas and marketable products through 

innovative technologies, which many companies in Catalonia integrate into their 

marketing strategy. An OI market place offers a space for collaboration for Catalan 

companies to create opportunities for discovering potential ideas and to choose 

companies able to solve critical issues through R&D activities and OI activities. This 

type of measure represents firms’ absorptive capacity more accurately than the R&D 

intensity measure (R&D expenditure/sales) widely used in prior research.54,55,56,57,42 

Product and market orientation is higher than in larger research departments of large 

firms. This creates a bias to action in smaller firms and promotes extensive 

experimentation with alternative business models. In many innovative situations, 
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identifying and executing an effective business model is as important as or more 

important than developing a new technology. Catalan firms should have the ability to 

catch up using the innovation processes and new technology. 

For innovation activities in the industrial sector, the analysis focused on innovation 

activities in LMT firms in Catalonia. R&D activities and OI activities are the main focus 

of this article. In the meantime, we explain the current innovation processes in LMT 

Catalan firms. To find out the strengths and weaknesses of LMT firms in Catalonia, we 

discuss how LMT firms spend money on innovation activities, such as open innovation 

and others. 

According to OECD reports,58 the crisis of 1984, the entry of Spain into the 

European Union (EU), and the 1992 Olympic Games, among other factors, facilitated a 

progressive transition of the Catalan economy to a new economic development model. 

Catalonia has been characterized by a large manufacturing base: 26 percent of the 

regional gross value added (GVA) in 2000, 20 percent of regional GVA, and 20.8 

percent of employment in 2006. This is higher than Spain’s 15 percent and the EU15’s 

17.9 percent. Note that different data sources report either a stable or declining 

absolute number of manufacturing jobs. If you add both manufacturing and market-

related production services, these sectors account for 53.7 percent of employment and 

59.4 percent of GVA. Catalonia’s manufacturing is more technology-intensive than the 

rest of Spain, but about average for OECD regions generally. 

The predominance of small and medium-sized enterprises (SMEs) in different 

areas of specialization has contributed to the development of a number of such local 

production systems. Forty-two have been identified across the metropolitan area of 

Barcelona and the rest of Catalonia. SMEs represent 93.2 percent of GVA in the 

primary sector, 91.8 percent in construction, 66.2 percent in services, and 56.2 percent 

in industry. Large firms continue to register a significantly higher average GVA per 

worker than SMEs, which are at 75 percent of that of large firms. Yet it is small firm 

productivity per worker that has grown more over the last few years, while that of 

medium and large-sized firms has decreased. Catalonia has many international 

linkages, being one of the main Spanish regions for foreign direct investment (FDI) 

inflows and outflows, along with growing exports and the presence of many foreign 

firms. The region’s trade-to-GDP ratio grew from 24.7 percent to 32.5 percent 

between 1995 and 2005. 
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According to Government of Catalonia reports,59 the value-add per unit sold by 

Catalan SMEs decreased significantly in 2010 compared to 2009 and stood at 28.0 

percent. Thus the income generated by sales, measured in terms of billing in Euros, 

decreased from 28.4 percent in 2009 to 28.0 percent in 2010. However, this value is 

the second largest in the series since 2006. In 2010, the decline has also been 

accompanied by a decrease in the weight of other operating expenses (-0.6 percentage 

points) and with an increase in the weight of operating consumption (1.0 percentage 

point). From 2006 to 2010, the trend observed is the increase of GVA, except for a 

moderate turning in 2010 of the other operating expenses and a decrease of 

operations consumption, with the exception of the last year’s report (in 2010). 

From a dynamic perspective, relating to the biennium 2009-2010 in all categories 

of companies, the weight of operating expenses increased. Micro-enterprises are the 

ones that evolved more negatively with respect to the weight of operating expenses 

per unit of income (+1.6 points percentage between 2009 and 2010), which has led to 

a reduction in the added value obtained by the unit of operating income (-1.3 

percentage points) and a more moderate weight in other operating expenses (-0.3 

percentage points). This trend was similar, but to a lesser extent, in small sized 

companies where added value per unit sold decreased (1.0 percentage points) as a 

result of an increase of 1.3 percentage points in the weight of operation expenses and 

the reduction of 0.3 percentage points in other operating expenses. Finally, in the 

company average, the rest of operating expenses have declined (1.0 percentage 

points), which has resulted in a weighted gain of 0.6 points GVA; the rest of operating 

costs consume 0.4 percentage points (see Fig. 2). 

Figure 2 Basic structure of the income of Catalan SMEs, 2006-2010, 

100% 25,9 26,4 26,9 28,4 28 

80%      

60% 15,6 15,7 16,9 18,2 17,6 

40%      

20% 58,5 58,0 56,2 53,4 54,4 

0% 2006 2007 2008 2009 2010 

Source: Government of Catalonia. Annual of Catalan SMEs, Economic and- -Financial Result: 2006-201059 
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2.3. Evidence from LMT Catalan Firms  

The data cited in this chapter are used to describe the content and the unit of 

measurement for LMT firms in Catalonia. Our data indicating a focus on the years 2008 

to 2010 is derived from several sources: The Spanish National Statistical Institute (INE), 

Statistical Institute of Catalonia (IDESCAT), and Organization for Economic Co-

operation and Development (OECD). We use a type of descriptive statistic as an 

indicator for LMT firms, technological innovation and industry in Catalonia. It is 

important to consider that, according to OECD classification; Catalan LMT firms are 

relatively small in size, having fewer than 250 employees. 

2.3.1. Descriptive Statistics 

The descriptive statistics is a set of measurements that define an overview of LMT 

Catalan firms. The variable introduced by the Spanish National Statistical Institute 

(INE), the data was for all Spain, and Statistical Institute of Catalonia (IDESCAT), are 

extrapolated for Catalonia region only. Tables 2, 3, and 4 explain R&D activities for 

Catalan LMT firms, industries sector. Results in Table 5 explain OI activities for LMT 

firms and how the innovation process could be implemented in Catalonia. 

 

Table 1.  R&D activities in Catalan firms, 2010 

                                  Value % of GDP 

 2008 2009 2010 

Catalonia 1.61 1.70 1.65 

Spain 1.35 1.39 1.39 

Eurozone : : : 

European Union 1.92 (s) 2.02 (s) 2.01 (s) 

Catalonia 1.61 1.70 1.65 

Source found on line at IDESCAT, www.idescat.cat60 

 

 

 

 

 

http://www.idescat.cat60/
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Table 2 Technological Innovation Companies in Catalonia, 2010  

 Value 

 2008 2009 2010 

Companies with innovative activities 8184 7045 5334 

Companies spending 1    

R + D internal 3383 2853 1969 

R + D external 1751 1352 1106 

Acquisition of machinery and equipment 3763 3718 2770 

Acquisition of other external knowledge 325 267 121 

Training 1204 824 2164 

Marketing 2391 1640 1251 

Design, other preparations for production or 

distribution 845 803 463 

Innovative companies in the given period 2 9180 8599 6918 

Total firms of percent 23,7 23,6 21 

By type of innovation 1  

Product 4262 4172 3382 

Process 7673 7297 5718 

Product and process 2755 2870 2181 

Innovative Companies 3 10429 9506 7441 

Total of Innovative companies %  26,9 26,1 22,6 

Companies that have cooperated in innovation 3 1683 1674 1378 

Innovative companies for patents 3 624 533 485 
Source Found on line at IDESCAT, www.idescat,cat December, 12, 2012.Next period, 2011: July 201361 

Result: Table 2. 

In 2011, 5334 companies in Catalonia engaged in activities that can be considered 

innovation activities. Of these companies, 36.9 percent allocated resources to Internal 

R&D spending, and 20.7 percent spent from their innovation budget on external R&D 

activities. It’s important to note that of companies engaged in innovative activities, 

51.9 percent purchased machinery and equipment, 40.6 percent spent on training, and 

23.5 percent spent on marketing. In the previous three years, the number of 

innovative companies was 6918, representing 21 percent of total Catalan enterprises. 

Depending on the type of innovation, there is a greater tendency for process 

innovation, followed by product innovation. The number of innovative companies, 

stood at 7441, representing 22.6 percent of the total business. In Spain, the number of 

http://www.idescat,cat/
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companies with innovation activities was 24, 645 and the number of Innovative 

companies stood at 35,226.  

Table 3. Technological Content Exports, by product. 

  Change per year in Million Euros 

 value absolute %quarter %accumulated 

 All Exports of industrial products 14184,2 1121,5 8,6 4,5 

 High-technology 1374 63,3 4,8 3,1 

 Pharmaceutical products 975,6 127,8 15,1 8,4 

Computer products, electronics and Optics 384,7 -71,9 -15,7 9,3 

Other 13,6 7,4 119,4 31,8 

Medium/ high tech  6956,4 771,3 12,5 6,1 

Chemical products 2375,1 115,9 5,1 3,5 

Electrical equipment, machinery and Vehicles 4353,2 607,6 16,2 7,9 

 Other 228,1 47,9 26,6 4,2 

Medium/ Low -tech  
Rubber materials, plastic products, minerals 2145,6 -260,8 -10,8 -6 

 Metal and metallurgy 1204,3 5,8 0,5 2,9 

Metal products 360,7 -9,7 -2,6 -3,1 

Other 580,5 -256,9 -30,7 -28,6 

Low-tech 3708,2 547,7 17,3 8,5 

Food , product, Textiles, Leather and foot 

wear Wood and paper 3418,7 557,5 19,5 9 

Other 289,5 -9,8 -3,3 2,1 

Source Found on line at IDESCAT, www.idescat,last year fourth quarter, 2012, quarter, 2013. June 10, 201362 

Result: Table 3.  

In the fourth quarter of 2012, Catalonia exported industrial products worth 14,184.2 

million Euros; high technology exports saw an increase of 4.8 per cent, despite a 15.7 

per cent decrease in sales of computer, electronics, and optics. Also up compared to a 

http://www.idescat,last/
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year ago, exports of low tech industries rose by 17.3 per cent. As for Spain as a whole, 

sales of industrial products abroad increased by 2.6 per cent compared to the same 

period a year ago. 

Table 4. Technological Content Imports, by product. 

 
 

Change per year 
in Million Euros 

 Value absolute 
% 

quarter 
% 

accumulated 

All Imports of industrial products 14103,8 -778,8 -5,2 -5,9 

High-technology 1883,3 -183,9 -8,9 -7,8 

 Pharmaceuticals product 811,1 -32,5 -3,9 1,9 

 Computer products, electronics and 

optics 1071 -147,9 -12,1 -14,7 

 Other 1,3 -3,5 -73,8 -60 

Medium –tech high 6345,8 -237,3 -3,6 -5 

 Chemicals product 2462,4 117,7 5 -0,7 

 Electrical equipment, machinery and 

vehicles 3584,8 -325 -8,3 -7,4 

 Other 298,6 -30,1 -9,1 -10,4 

Medium-tech Low 

 Rubber mat, plastic products, minerals 2301,9 -249,6 -9,8 -9,7 

 Metal and metallurgy 1062,1 -127,4 -10,7 -9,1 

 Metal products 349,6 -32,1 -8,4 -10 

 Other 890,2 -90,1 -9,2 -10,1 

Low-tech 3572,7 -107,9 -2,9 -3,4 

Products, food, textiles, leather and 

footwear,wood and paper 3174,7 -96 -2,9 -3 

 Other 398 -11,9 -2,9 -6,3 

Source Found on line at, IDESCAT, www.idescat,last, period, March 11, 2012. 1 quarter, 2013,. June 10, 201363 

                    

              

http://www.idescat,last/
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Result: Table 4. 

 Catalonia has imported industrial products worth 14,103.8 million Euros. The 

fourth quarter of 2012 represents a decrease of 5.2 percent, compared to the fourth 

quarter in 2011. In the category of high tech, imports fell 8.9 percent, due mainly to a 

12.1 percent decrease in purchases of computers, electronics, and optics. The high 

average level decreased by 3.6 percent, but within this group we find a 5 percent 

increase in chemical imports. Decreases were also seen at medium-low and low levels, 

9.8 percent and 2.9 percent, respectively. In comparison, purchases of all Spanish 

industrial products fell by 11.3 percent compared with the same period a year ago. 

Table 5. Technology Transfer Activities of Catalan Universities 2008 

University Faculty Technician R&D 

Contracts 
(1000s) 

Services 

Thousands 
of Euros 

National 

Patents 

PCT 

Extensions 

Licences 

(EUR K) 

Spin
-off 

UAB 2 836 26.0 14200.0 4 745 26 9.0 100.0 5 
UDL 589 9.0 2 276.2 452 2 3.0 2.5 1 
UDG 838 15.0 3 531 610 3 0.0 2.0 0 
UPC 1 889 29.0 39863.0 3 473 35 12.0 133.0 9 
UPF 470 11.0 6 475.0 0 4 2.0 165.9 1 
URL 567 28.5 7 816.0 750 6 2.0 0.0 1 

UB 3 758 22.0 15621.0 1 816 20 11.01 118.0 0 
URV 249 17 6 701.9 901 8 1.0 0.0 2 
Total 11 196 157.5 96484.1 12 747 104.0 40.0 521.4 19.0 

Source, OECD, The autonomous region of Catalonia, Spain, 201064 

Result: Table 5. 

 According to OECD reports, an important contribution to Catalonia’s innovation 

system is the development of any innovation system that promotes open innovation 

through multicentre business parks with services to support the entire innovation 

process in Catalonia. 

2.3.2. Main Results 

At this point we should note that statistical results support our three hypotheses: 

 H.1 Only 36.9 percent of all companies allocated resources to internal R&D spending, 

and only 20.7 percent of all companies allocated resources from their innovation 

budget to external R&D activities.  

As Table 2 shows, companies in Catalonia need to spend more on R&D activities to 

improve and develop the innovation process for the region’s industrial sector.  
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H.2 We also found that low tech industrial product exports increased by 17.3 percent, 

but industrial product imports decreases? At medium and low levels (9.8 percent 

and 2.9 percent, respectively).  

As shown in Tables 3 and 4. We discussed the importance of technology transfer 

to support the innovation process and industrial sector in Catalonia. 

H.3 Open innovation activities and university research will help the innovation process 

in the industrial sector and greater spending on innovation activities will increase 

the number of companies engaging in internal R&D activities. In the meantime, it 

will increase the number of companies that devote resources from their 

innovation budgets to external R&D activities.  

According to Figure 2, Catalan SMEs decreased significantly in 2010, indicating a 

need for existing ones to spend more on R&D activities and a need for a bridge 

between LMT firms and universities. Spanish firms, especially in a context of low 

medium low tech (LMT) sector where most of the firms are SMEs.65 

 

2.4. Concluding Remarks 

In this paper, we described the innovation process in Catalan firms. We created a 

model that explains the size of companies, their R&D activities, and OI in Catalan LMT 

firms. Our article analyses the relationship between innovation process and 

performance, and R&D activities. Process in Catalonia shows impressive improvement 

at different levels, but the performance of LMT firms in Catalonia in their innovation 

processes still faces challenges. Though R&D activities have positively affected Catalan 

LMT firms, there are still challenges in the innovation process in LMT firms. While 20.7 

percent of firms spent money on external R&D, 51.9 percent decided to spend money 

on the purchase of machinery and equipment, 40.6 percent on training and education, 

and 23.5 percent on marketing. This differential indicates that Catalan firms do not 

exploit possibilities for innovation as much as they might, despite positive reference to 

them. 

Open innovation will encourage LMT firms to devote more resources toward it. 

Encouraging technology LMT firms to increase spending on OI compared to what they 

currently spend on education and marketing will increase innovation processes in 
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Catalonia and open firms to both internal and external activities. We suggest that 

further links be established and expanded between firms and university research. Still 

facing challenges in Catalonia are the coordination and implementation of OI in LMT 

firms in Catalonia and the development of different strategies that might be applied. 

While LMT firms face difficult challenges in an increasingly high tech environment, 

LMT firms in Catalonia have several opportunities based on R&D activities and their 

development of innovative processes that can positively affect their position in the 

marketplace. These opportunities must be considered and embraced with other 

innovation processes and activities to solidify the future of innovation in Catalonia.  
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Chapter 3 

Research and Development, University Research and Open Innovation: 

Towards an Implementation Process within Catalan Low and Medium 

Technology Firms 

 

 

 

ABSTRACT 

This chapter analyses the implementation processes of Open Innovation (OI), Research and 

Development (R&D) and university research (UR) activities in the Catalan, Low/Medium Technology, and 

(LMT) firms. We review the R&D and UR activities progress and OI implementation process in LMT firms 

in order to examine the benefits of applying an implementation process for innovation in the industrial 

sector of Catalonia. We define the current process of OI activities in LMT firms’ fields. First, we identify 

the current planning and process of R&D and UR activities in Catalan LMT firms, and we determine 

planning the implementation process of OI. We use methods and theories of the OI Model to develop 

the implementation process and performance in LMT firms. Second, we analyse the effect of the 

implementation process of OI and observe the performance of the process in LMT firms. We also 

identify the current obstacles and opportunities in LMT firms and indicate steps for successful 

performances of Catalan LMT firms. Our framework for implementing OI process as a concept aims to 

understand the current situation and its obstacles and opportunities for LMT firms. 
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Introduction 

The aim of this chapter is to ascertain the progress of innovation, to explain the 

access to the context of OI model, in the field of LMT firms and Small and Medium 

Enterprises, (SMEs), in order to examine the implementation process through R&D, UR 

and OI activities in LMT firms. Innovation processes focus on R&D and UR activities in 

different sectors in Catalan LMT firms. We focus on the effect of implementing OI in 

Catalan firms along with increasing R&D productivity, which can be achieved with the 

help of implementing OI activities in the LMT firms, depending on the various needs of 

each sector. The firms’ decisions to increase spending on R&D activities depend on 

their needs to improve their innovation in various sectors, especially LMT firms. We 

have selected a number of countries that have shown impressive innovation level and 

networks in their LMT sector; those are Sweden, Austria, Belgium, Denmark, Norway 

and Spain. It is notable to observe increasing awareness of the importance of 

innovation networks, Dittrich and Duysters 1 Chesbrough and Prencipe 2 and Enkel3. 

In fact, OI focuses on effective ways of thinking to generate and implement 

processes of OI in LMT firms and OI activities analysed through both R&D and UR 

activities. This analysis shows the ability to understand communication skills in the 

innovation process practices in LMT firms through them. On the one hand firms 

involved in multiple types of ties are more innovative than those which only utilize one 

type of tie, Baum et al., 4 Powell and Owen-Smith5. On the other hand, R&D, UR and OI 

activities implementation process complement other tools in acquiring or developing 

LMT firms through analysing them. While Catalonia is not always the top-performing 

region in Spain on several innovation-related indicators, given its size it accounts for a 

large share of Spain’s innovation activity and resources; Catalonia is responsible for 

(21%) of Spanish Research and Development investment and (33.7%) of its patents; 

Catalonia contains (22.5%) of Spain’s innovative firms, a far greater share than other 

regions, the next highest shares being Madrid (15.6%) and Andalusia (15%), OECD6. 

In practice, the implementation process of OI is of increasing importance of the 

R&D and UR activities. Still, it needs to be developed more fully within the culture of 

LMT firms. The practice of OI from different perspectives and methods needs 

strategies that address the implementation process through application in the fields of 

both firms and universities researchers, which are within a framework that transfers 

the implementation process of LMT firms. We need to draw a framework to describe 
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these practices in the concept of organizational structures. Also, it is necessary to 

include; the establishment of organizational roles supporting the implementation of 

OI; i.e., champions who lead the process of adoption of Open Innovation, Chesbrough 

and Crowther7.The implementation of OI practices is centred on the idea that; 

companies need to value outside competence and know-how if they are to fully exploit 

purposive inflows and outflows of knowledge, Van de Vrande et al, 8.  

Currently, UR and science parks, support firms in implementing OI but the process is 

still faces challenges and critical structural problems. R&D and UR activities actors 

must establish new avenues for communication that facilitate cooperation with LMT 

firms helping them develop their skills’ and abilities and to increase the numbers of 

university researchers engaging in academic entrepreneurship, Shane 9.Increasing 

income for universities provides opportunities and adds value to industrial sector; 

especially LMT firms that provide a growing share of industry funding in university 

income, Hall10. By increasing the cooperation between universities research centres 

and LMT firms, we advocate the implementation the OI process in firms. It is also 

important to consider the diffusion of technology transfer offices, industry 

collaboration support offices and science parks, Siegel et al, 11. 

Finally, the analysis of OI focuses on different topics rather than on innovation 

process of OI in firms. Our main point is to focus on implementation process of OI. In 

practice OI needs a structure before it can be implemented. In the meantime, there is 

added value to R&D activities and UR activities in Catalan LMT firms that’s implement 

OI activities. The aim of this paper is also to provide a relevant framework to focus on 

the innovation process, in order to sustain LMT firms and their ability to introduce 

successfully new products to the market. Many firms have shifted to a model of open 

innovation that exploits the knowledge of a wide range of actors, Chesbrough, 12. A 

majority of LMT studies have focused on firms from the complete range of LMT 

industries from across the whole of European Union (EU), Bender et al 13Tunzelmann 

and Acha 14,Arundel et al. 15 ,Hirsch- Kreinsen 16,Saenz et al. 17 , and Huang et al. 18  

 

3.1. The Framework 

Using OI concept to implement in Catalan LMT firms, we apply two- part analysis in 

this article. In part one, we analyse the literature of R&D and UR activities in LMT firms 
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and the drivers of implementing OI activities and the innovation process in Catalan 

LMT firms.  

We analyse two plans for Catalan LMT firms in industrial sector. In first part of the 

framework, we analyse R&D activities and their effects on the process of implementing 

OI activities in LMT firms. In the second, we analyse UR activities and their effects on 

the process of implementing OI activities in LMT firms. Within these processes OI 

implementation can be applied in various ways. Existing empirical research has mostly 

focused on selected parts of the open innovation concept, especially the outside- in 

process, De Backer et al., 19, Enkel et al. 20, Lichtenthaler and Ernst 21, Lichtenthaler22, 

West and Bogers 23.In the second part of the framework, we analyse a selected 

numbers of countries that have shown significant innovation level and networks in 

their LMT firms sector to provide indicator by which evaluate of the current situation 

in Catalan LMT firms. 

Our framework requires a successful implementation process that depends on a 

standard model of OI activities in firms, the plan for the implementing OI theories in 

LMT firms based on the Diffusion of Useful Knowledge. According to Chesbrough et al 
24 at its roots, open innovation assumes that useful knowledge is widely distributed 

and that even the most capable R&D organizations must identify, connect and leverage 

external sources as a core process in innovation. External sources have their influence 

on implementing OI activities in LMT firms. According to Laursen and Salter25, 

innovation performance increases with both the breadth and depth of external search; 

i.e. with the diversity of external information sources used, and their intensity of use. 

Currently, LMT firms’ performances have become more innovative in the fields of 

LMT firms. When we choose LMT firms to pursue R&D, UR and OI activities, we first 

study the communication tools between R&D and UR in depth and their innovative 

performance in Catalan LMT firms. Dahlander and Gann’s26, framework offers a useful 

categorization of the broad concept of open innovation. We find that open innovation 

impacts R&D and UR performance in firms and their effects on the basis of LMT firms. 

Furthermore, the concept of OI in LMT firms encourages firms to implement OI 

training by funding the process through R&D activities and UR activities in firms. 

Increased innovation performance of these firms leads others to open up for 

innovation activities in LMT firms since increased competition between firms forces 

them to improve and develop ideas externally and internally to address market 
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requirements and better strategic choices made by other firms, thus strengthening 

their competitive advantage, Bougrain and Haudeville 27.  

In practice, the effects of implementing OI activities can affect in the whole 

innovation process and increase the innovation performance of LMT firms. In terms of 

improving the relationships between R&D, UR activities and OI activities by using 

external source to acquire interaction in the innovation process of LMT firms, OI 

activities consider such as a relation to helps firms to increase their innovative 

performance using data collected through their OI activities. Michael Tushman add to 

this body of work by exploring the wider notion of boundary spanners, or individuals 

(not just with an R&D setting) who collect and exchange knowledge and information 

on behalf of the firm, Tushman28.R&D that is interrelated with OI activities highlights 

many issues and requires further investigation on how firms using OI model and adapt 

it in their firms. When trying to apply the paradigm away from R&D models and 

towards SMEs and or low tech firms in traditional sectors, Spithoven29 especially in 

countries intensive in this kind of companies, like Spain, Portugal, Italy, Chiaroni30.  

Our framework provides evidence from different European Union countries; 

(Sweden, Austria, Belgium, Denmark, Norway, and Spain and shows the impact of the 

implementation process of OI on their firms. By examining the implementation of OI 

activities in Catalan LMT firms, we try to figure out how Catalan LMT firms can 

implement OI activities in practice through R&D and UR activities. 

At this point and according to our framework: First response on implement OI 

activities in LMT firms: See Table 1 [Overview of the framework] 

First Response: Table 1 [Overview of the framework]. 

 Sweden Austria Belgium Denmark Norway Spain 

OI 

activities in 

practices 

University 

Cooperation31 

Positive 

Impact32 

Positive 

Impact32 

Positive 

Impact32 

Positive 

Impact32 

Catalan  

R&D 33 

Table 1 [Overview of the framework, Source: Own Elaboration] 

 Innovation process has traditionally suffered from the implementation of new 

knowledge in firm. Implementation, in the context of this paper, refers to the process 

of applying OI activities in a new paradigm, as well as R&D and UR activities. The 
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development process of implementing OI will focus on firms’ performance in OI 

activities that depend on external knowledge as they shift from a model of closed 

innovation to open innovation. While this phenomenon has simulated attention and 

interest among scholars and practitioners, there are still many areas where further 

investigation is needed Chesbrough & Crowther7 .To understand the requirements to 

support the field of LMT firms, to understand their innovation process and what is 

required to be competitive in the market, we use existing literature, theoretical 

background and data to support our two questions:  

C. How does an open innovation tool develop solutions for LMT firms that can improve 

the performance through an implementation process in Catalan LMT firms? 

D. What support do LMT firms require to implement OI processes and become OI 

firms? 

Our focus is to analyse the current situation of Catalan LMT firms, to explore the 

concept of OI and the influences of R&D and UR activities in the implementation of OI 

activities to analogues situations in European Union countries. Our framework shows 

the positive impact in implementing OI activities in many firms in EU countries. 

 

3.2. Key Characteristic of the Topic 

Open innovation that is characterized in LMT firms has the ability to innovate and 

benefit from both R&D and UR activities in the fields of innovation. There is ample 

evidence from the literature and theoretical background to support our framework of 

implementing OI activities in Catalan LMT firms through both R&D and UR activities. It 

is especially relevant to explain how the OI implementation processes affect LMT firms. 

After a review of the literature and theoretical background, we focus on three main 

points of R&D, UR and OI activities: 1) empirical finding in the literature of LMT firms 

and innovation, 2) the relationship between R&D, UR and 3) the implementation of OI 

in LMT firms.  

First, we discovered a relationship between UR and LMT firms, that empirically 

suggest empirical findings that the relationships of firms with local institutions through 

research linkages improve the firm’s capabilities; e.g. Decarolis and Deeds34, McEvily 

and Zaheer 35.Lee et al.36, Molina and Martinez37, and Hervas and Albors 38, and the 
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size of the firm influence the utilization of knowledge in a positive and highly 

significant way; Carlos Vivas, Andres Barge Gil39. 

Second, we found out that’s there are another relationship between LMT firms and 

R&D activities, Small sized firms present a higher R&D productivity because of their 

flexibility to exploit more efficiently knowledge generated outside the firm, Audretsch 

and Vivarelli40 ,Laursen and Salter41 .Additionally, small firms are constrained by their 

limited resources. The expansion of R&D activities both at home and in abroad, 

requires considerable resources both in terms of capital investment and managerial 

resources, that these firms simply do not have Rajneesh Narula 42.Moreover, a fact 

that has been largely ignored so far, Exploring the search strategies of industrial sector 

in LMT firms from these sectors account for by far the largest share of modern 

manufacturing in terms of value-added and employment, OECD 43.  

Third, we expect that the implementation process of OI will foster relationships 

between R&D, UR and LMT Firms. We reveal aspects of OI activities to explain the 

relationship between our selected points R&D and U&R and the implementation 

process of OI activities in LMT firms. Also we analyse the relationship between the 

outputs of U&R, R&D and LMT firms. Moreover; we adopt OI activities to 

implementation in LMT firms. The OI paradigm can lead to successful innovation if LMT 

firms are able to pave the way for it. According to Chesbrough et al., 44, the use of 

purposive inflows and outflows of knowledge to accelerate internal innovation, expand 

it to the markets for external use of innovation respectively. 

 Taking this finding into account, the implementation of OI activities into LMT firms 

can be the way to understand OI practices. We consider the ways that certain of all 

elements above in the innovation process are used in OI activities while identifying the 

implementation process of OI activities in firms. Adaption and implementation of OI 

activities towered it into the firms, we will have to certain of all elements above in the 

process of implement OI activities into the firm. Chesbrough argues that valuable ideas 

can come from inside or outside the firm and can go to market from inside or outside 

the company as well 12 .An empirical study of Korean firms show that, small companies 

that invest in R&D and set up systems to source ideas internally have a higher 

innovation output compared to small firms which do not invest in both internal 

activities, Hyukjoon and Parks 45. 
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3.3. Open Innovation Model 

Our focus is to conduct the implementation process of the OI model using two 

purposive points as follows: A. The use of closed and open innovation, B. The use of 

the OI model, as external ideas as well as internal ideas to be used in the Catalan LMT 

firms.  

A. LMT firms refer to the OI model to explore the innovation process and innovation 

outcomes. Both innovation process and innovation outcome can be closed or open 

depend on the firm, leading to 2 x 2 matrix; (See figure 1). Closed innovation reflects 

the situation, where a proprietary innovation is developed in-house, Chesbrough12. 

Figure 1 [2 x 2 Matrix; Chesbrough,12 ]  

In literature of R&D and UR activities was a relationship in the innovation process of 

the implementation of OI activities and them. It is important to ask when there are 

innovation processes outside traditional firm boundaries, what is the firm innovating? 

And does firm have a unique ability to change? With the democratization of both the 

tools of knowledge production and dissemination, many more actors outside 

traditional firm boundaries have access to unique solution knowledge that may be 

applicable to innovation tasks within firms, Jeppesen & Lakhani46. 

B. LMT refers to the OI model as external ideas and internal ideas explore the 

innovation process and innovation outcome, (See figure 2). In the new model of open 

innovation, a company commercializes both its own ideas as well as innovations from 

other firms and seeks ways to bring its in-house ideas to market by deploying 

pathways outside its current businesses. Note that the boundary between the 

company and its surrounding environment is porous (represented by a dashed line), 

enabling innovations to move more easily between the two, Chesbrough, 47. 

Innovation process                      Innovation outcome  

 Closed Open 

Closed 1. Closed Innovation 3. Public Innovation 

Open 2. Private Open Innovation 4. Open Source Innovation 
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Figure 2, [the Model of open innovation; Chesbrough, 47] 

 

3.3.1. The Model of Implementing OI Activities in Catalan LMT Firms 

We draw a model for an administrative structure of Catalan LMT firms to 

understand. On the one hand, we show how firm can implement OI activities and 

communicate with other source as R&D and UR activities, on other hand, we finds 

ways to encourage both R&D and UR activities to increase their level of research to 

support Catalan LMT firms as well as the research level of EU countries. When firms 

start to innovate, they face a critical barrier, namely the need for firms to deal with 

other firm, since external knowledge from them is essential to their own development. 

OI implement process in their firm will help them to innovate with a higher average 

level than present. After a review of the literature and an evaluation of Catalan LMT 

firms, we determine that an administrative structure and communication mechanism 

between R&D, UR activities and LMT firms are important for the process of developing 

a firm structure and activities. Organizational structure has been shown to impact 

firms’ effectiveness regarding the communication and processing of information, 

Galbraith and Nathanson48, Mintzberg et al., 49 Olson et al., 50. 

Empirical evidence from the literature strongly supports our observation on the 

effect of R&D, U&R activities and the implement of OI activities in Catalan LMT firms. 

We focus on the effect of implement OI activities in Catalan LMT firms and the level of 

investing in both R&D and UR activities that are still do not reach average EU countries 

Levels. There is also need to improve outcomes of UR activities in the industrial sector 
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and especially in LMT firms. And there is still a need for higher than average 

investment in both R&D and UR activities. Our model explains the process of what is 

needed to start implementation of OI activities in Catalan LMT firms. Fig 3 

[Implementing OI in Catalan LMT firms Model]. 

 

• R&D activities: Explain the R&D activities compared to European countries. 

• UR activities: Explain the UR activities compared to European countries. 

• LMT Firms: Explain what needs to start implement OI activities in LMT firms. 
Source: Fig 3, [The Model of Implementing OI in Catalan LMT firms, Own Elaboration] 

 

3.3.2. The Benefit of OI Activities 

Before firms shift to OI activities they need to understand: how they can decrease 

costs and speed up their innovation output. An important factor supporting the 

process of open innovation is the rising cost of technology development in many 

industries, Chesbrough 51.That is when firms start to understand the implementation 

of OI activity mechanisms can be beneficiary. We assume that; SMEs are able to 

integrate and utilize OI activities, since they can reduce the challenges related to 

“liability of smallness” and finite resources in the context of innovation, Chesbrough, 

Vanhaverbeke, and West52 ,Laursen and Salter 25.Make a strong case for how OI search 

strategy and search channels influence the innovation performance of SMEs. 

Altogether, firms increase their abilities and skills, as they shift from non OI activities to 

OI activities and to use their internal and external source to ensure the access of new 

ideas into the firm, from both internal and external ideas; innovators rely heavily on 

their interaction with a range of lead users, suppliers, firms, universities, research 

laboratories, institutions in the innovation system, Von Hippel 53 Su, Tsang, and Peng, 

54. 
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The benefit of R&D and UR activities relies on ensuring implementation process of 

OI activities in their firms; According to Chesbrough and Crowther, 7. Who state that, 

for ensuring full implementation of open innovation strategy, the role of innovation 

champions are integral to understanding the process of how to implement OI activities 

in their firms. These different processes show why it is necessary to have a full 

understanding of how and where open innovation can add value in knowledge-

intensive processes Ellen Enkell55 ,Oliver Gassmann 55 and Henry Chesbrough 55 

Understanding the mechanism of OI activities will help a firm to shift to OI activities 

and to start OI behaviours in their firms. To restate a fundamental point: in order to 

sustain the ability to introduce new products to the market successfully; many firms 

have shifted to a model of ‘open innovation’ that exploits the knowledge of a wide 

range of actors, Chesbrough, 12 .Firm add value, they ensure, understand and shift to 

OI activities into their firms.  

At this point and according to our framework: Second response on how to start 

implement OI activities in Catalan LMT firms: we introduce table 2: Overview of 

Implementing OI activities in Catalan LMT Firms Our Model of Catalan.  

Second Response: Table 2 [Overview of Implementing OI activities in Catalan LMT 

firms]  

 
Catalan LMT 

Firms 

Ensuring 
Implementation Of7 

Understanding 
the process Of53 

LMT firms 
Shift To12 

OI activities OI activities OI activities 
Table 2 [Overview of Implementing OI activities in Catalan LMT Firms, Own Elaboration] 

 

 

3.3.3. Open Innovation and Practices 

Defining the framework of OI activities in this paper is to understand the 

relationship between OI activities and LMT firms in practices. Many LMT firms 

implement OI as a new concept, showing positive impacts in several EU countries 

whose firms implemented OI activities. OI practices has become increasingly adapted 

in LMT firms whose development has been based on previous literature, Pisano and 

Verganti 56, Chesbrough and Crowther,7.LMT firms are relevant to OI activities 

providing both opportunities and obstacles for understanding the implementation 

process of OI activities. Also despite the rich and growing body of research in the field, 

there is not yet a full understanding of how companies manage to actually implement 

open innovation practices and overcome critical barriers to operation, Huizingh, 57.We 



                          
 

52 
 

assume that’s for firms to start choosing, implementing and adapting OI activities, they 

must ensure, understand the process beforehand. Many firms start to implement open 

innovation as a necessary organizational adaptation to changes in the environment, 

Chesbrough, 12. 

At this point and according to our framework: Third response on implement OI 

activities in LMT firms: Our Model of Open innovation in practices; offer the benefit of 

Implement OI activities and the critical points in the field. See Table 3. 

Third Response: Table 3 [Overview of Open innovation practices] 

Open innovation 

in Practices 

Critical Barriers A necessary Adaption 

Huizingh 57 Chesbrough 12 

Table 3 [Overview of Open innovation practices, Own Elaboration] 

First, according to Huizingh [58] “Critical barriers to operation”, we review the 

literature on critical barriers in the field of OI activities. We found that when it comes 

to implement of OI activities, there are critical barriers that firms face as they start to 

adapt and understand them. In this paper, we identify the critical barriers that Catalan 

LMT firms face. Critical barriers are different from firm to firm, and each individual firm 

has its own critical barriers, when it comes to implementing OI activities. Van de 

Vrande et al. 58 shows that the organizational and cultural issues which arise when 

companies start to interact and collaborate with external partners were the main 

barrier to the implementation of open innovation strategies in Dutch SMEs. At this 

point, each firm has their own critical barriers and it will be different from firm to firm 

and country to country. We should consider that’s when we start to analysis the OI 

implementing process. 

Second, according to Chesbrough, 12 there is “a necessary organizational adaption”, 

when we start to adapt OI activities as necessary to our firms, we should consider the 

differences in the situation from country to another, over the last decade, a number of 

tools and management techniques have been developed to facilitate integrating the 

activities of partnering firms, Slowinski and Sagal, 59.This discussion leads us to focus 

on how to start implementing OI activities the necessity for them to be adapted and 

how to identify the positive impact and the critical barriers that’s Catalan LMT firms 

face when it comes to implement OI activities. 
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3.4. Implementation of OI Activities in Catalan LMT Firms 

LMT firms were converted into OI activities shown a positive impact on the firms 

that’s adapted the OI activities. We evaluate what is necessary for the OI 

implementation process in Catalan LMT firms. The aim of this paper to improve the 

innovation potential of LMT firms and to evaluate, administrative structures that will 

best facilitate implementation of OI activities within Catalan LMT firms. It is essential 

to understand relationship between R&D, UR and OI activities and to know how, 

where and when OI activities can add to Catalan LMT firms both locally in Spain and 

regionally in EU countries. Access to expanded business and knowledge networks helps 

firms, particularly small and medium-sized enterprises, (SMEs) that may not be able to 

source globally to the same extent as large firms, OECD, 60. 

 

3.4.1. Evaluation of Catalan LMT Firms 

The data cited in this chapter are used to describe the implementation process of 

OI activities in Catalan LMT firms. Our data, from the years (2007 to 2013), is derived 

from several sources, including: Micro, Small and Medium Enterprises of Catalonia, 

(PIMEC), Organisation for Economic Co-operation and Development, (OECD) and data 

is based on study of Agustí Segarra and Mercedes Teruel. And study of Maribel 

Guerrero, David Urbano, James Cunningham and Damien Organ. 

There are three steps to our recommended evaluation process for LMT firms in 

Catalonia, all designed toward creating opportunities overcoming the moribund 

current economic situation in Catalonia. 

First step: Section I, Low- Medium Tech, firms in Catalonia: In this section we cover 

two points: First, we take into account the value added per unit sold Catalan SMEs. 

Second, we look at the productivity per worker by company size to get an overview of 

productivity to operating costs of LMT firms. According to PIMEC yearbook for 2013 

Catalan (SMEs) Economic and financial results for the year; 2007-2011: 

In absolute terms, the productivity per worker by company size in 2011 was € 

93,444 in large companies, 47% higher than the Catalan average. In contrast, the rate 

of in SMEs is shown to be € 50,874, 20% less than the Catalan enterprises average. 
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Again looking at company size, the least productive SMEs are those with no employees 

showing productivity rates that are 43% lower than the Catalan average, Table 4, 61. 

Table 4 [Evolution of labour productivity, by company size. 2007-2011] 

Source: [PIMEC, 2013] 

The value added per unit sold Catalan SMEs decreased in 2011 compared to 2010. 

Income generated by euro turnover, measured in terms of Gross Value added (GVA), 

from 28.0% in 2010 to 27.3% in 2011, a figure, it should be noted, is higher than those 

obtained between 2006 and 2008. The reduction in value is explained both by the 

increase in consumption operating income, (+0.4 percentage points compared to 

2010) and for other operating expenses (which increased 3 percentage points). In the 

long term, we observe that the increased weight of GVA and other operating costs at 

the expense of consumption exploitation, although this trend is not constant, figure 4, 

61. 

Rates of change 

 2011 2010 2009 10-11 09-10 08-09 

SMEs with no Employees 35.981 37.201 37.008 -3,3% 0,5% -17,6% 

SMEs with Employees 53.724 53.117 52.604 1,1% 1,0% 0,9% 

Micro Enterprises  

(1 to 9 employees) 

46.611 45.751 46.399 1,9% -1,4% -2,3% 

Small Firms  

(10 to 49 employees) 

52.550 50.933 51.638 3,2% -1,4% 1,6% 

Averages  

(50 to 249 employees) 

62.770 63.549 60.416 -1,2% 5,2% 2,9% 

Total SMEs 

 (≤ 250 employees) 

50.874 50.643 50.143 0,5% 1,0% -1,8% 

Large Firms  

(≥ 250 employees) 

93.444 86.325 86.112 8,2% 0,2% 3,5% 

Total Companies 63.400 61.077 60.269 3,8% 1,3% 0,5% 
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Figure 4 [Basic structure of the income of Catalan SMEs, 2007-2011] 

 Value 

 Other Operating Expenses 

 Utilities Operating 

Source: PIMEC, [From SABI DATA, 61] 

 

Second step: Section II, R&D activities in Catalan LMT firms: In this section the 

analysis based on test of complementarity between R&D activities sources by sectors 

and structure of GVA of the Catalan economy. According to Agustí Segarra and 

Mercedes Teruel 62, productivity increases significantly when a new R&D activity is 

added to an existing one compared to situations where there is no previous 

experiences in R&D activities. Our results show that carrying out internal and external 

R&D had a significant positive impact on productivity for high-tech manufacturing 

industries, whereas this positive relationship was not significant for the low-tech 

manufacturing and service industries, Table 5, 62. 

Table 5 [Test for complementarity between R&D sources] 

Note: We test the following equation: −buy only – make only + make buy = 0. Source: [Agustí Segarra & Mercedes Teruel: 

Productivity and R&D sources: evidence for Catalan firms, 62]. 

Third step: Section III, UR average Level and LMT firms: In this section the analysis 

based on studies of Maribel Guerrero, David Urbano, James Cunningham and Damien 
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80% 

25.9 26.4 25.9 28.4 28.0 27.3 

 
 

60% 

 
15.6 

 
15.7 

 
16.9 

 
18.2 

 
17.6 

 
18.0 

40%       
 

20% 
58.5 58.0 56.2 53.4 54.4 54.7 

0%       
 2006 2007 2008 2009 2010 2001 

 F-value Probability 

Whole database  0.90 0.3440 

High-tech manufacturing industries  3.99 0.0461 

Low-tech manufacturing industries  0.69 0.4049 

Knowledge-intensive services  0.02 0.8999 
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Organ 63, According to them, The Autonomous University of Barcelona (UAB) has been 

characterized by its participation in a high number of research projects. These research 

projects have been the result of partnerships among the university, industry and 

regional government, which have facilitated UAB’s knowledge transfer in the regional 

industry. The Technical University of Catalonia (UPC) has also had an important 

influence on regional development because of the partnerships it has promoted 

between itself and the local industry for the past 10 years. As with UAB, these 

partnerships have generated, in turn, an important infrastructure for regional 

development (e.g., National Centre of Accelerations, Quantico Ecological Station, and 

Microelectronic National Centre, among others).  

Summaries: Table 6. The methods used for data-gathering are based upon a systematic 

application of the embedded multiple case-study approach. To triangulate the case 

findings and enhance the validity and reliability of the study, Yin, 65 several sources and 

archival material were collected from 2006 to 2010 for all case-study universities, 

Maribel Guerrero, David Urbano, James Cunningham and Damien Organ, 63. 

Table 6 Entrepreneurial Universities Selected 

R
egio

n
 

U
n

ive
rsity 

  

Typ
e 

Fo
u

n
d

ed
 R

an
k 

D
istin

ctive 

 

 

Entrepreneurial Characteristics 

 

Spain 

UAB Broad-based 1968 238 Collaboration with the government and 

industry in entrepreneurial activities. 

UPC Technological 1968 145 Relationship with the industry for more 

than 10 years. Assume the technological 

change. 

 

Ireland 

NUIG Broad-based 1845 602 Collaboration with regional and national 

industry and government agencies. 

Distinctiveness prestige and status in 

research, teaching and service to 

community. 

 UL Technological 1972 614 Alliances in technological, research and 

teaching activities and history of a close 

relationship with the industry. 

A. Regions characterized by higher levels of entrepreneurship measured by the number of new enterprises (GEM 2010) 

B. UAB Autonomous University of Barcelona, UPC Technical University of Catalonia, NUIG National University of Ireland Galway, 

UL University of Limerick. 

C. World Rank (Webometrics 2010). 

Source: studies of Maribel Guerrero • David Urbano • James Cunningham • Damien Organ, 63 
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3.4.2. The Importance of R&D and UR Activities in LMT Firms 

Empirical results supports the view of this phenomenon, as we draw our 

framework and the evaluation process of LMT firms in EU countries and Catalonia, 

after reviewing the literature review and writing our framework. We focus on two 

main points to understand the needs of the implementation process of OI activities in 

LMT firms in EU countries and Catalonia as follow:  

A. This is a preview of R&D activities, we found that it is important to support LMT 

firms through R&D activities as shown from different EU countries; the need appears 

disproportionate given that mature LMT industries still make up the largest part of the 

manufacturing industries in OECD countries and that their preponderance is falling at a 

very slow rate, Kaloudis et al, 65 .Most previous studies have focused on the 

importance of R&D activities as the determinant of innovation, Hirsch-Kreinsen et. al, 

66.The ability of LMT firms to innovate depends on support from external R&D 

activities in the sector of LMT firms. 

B. This is a preview of UR activities; we found that it is important to support LMT 

firms through UR activities and research unit. Firstly, in order to investigate the link 

between universities and industrial innovation, we build upon a number of studies 

exploring the factors that shape the propensity of firms to draw from universities in 

their innovative activities, for instance; Spencer, 67 Cohen et al 68. Secondly, evaluating 

Catalan LMT firms; as we discussed above the study of Agustí Segarra and Mercedes 

Teruel 62.And the study of Maribel Guerrero, David Urbano, James Cunningham and 

Damien Organ, 63.Show the importance of both R&D and UR activities in Catalonia and 

their effect on the OI implement process. There needs to be an increase in the average 

level of both. There is also a need to develop an administrative structure in order to 

understand the communication paths between LMT firms and R&D, UR activities in the 

field.  

 

3.5. Discussion and Analysis 

We found out that in answering first and second question here remains a need in 

Catalonia to increase investment in both R&D and UR activities to develop LMT firms in 

industrial sector. Evidence from several countries in Europe shown impressive positive 

impact on implementing OI activities in their LMT firms, as shown in our framework 
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those countries are Austria, Belgium, Denmark and Norway, they have higher average 

levels of investing in both R&D and UR activities that help their LMT firms adapt and 

implement OI activities compared to Catalonia . Our results to the two questions are as 

follow: 

 

3.5.1. How does an open innovation tool develop solutions for LMT firms 

that can improve the performance through the implementation 

process in Catalan LMT firms? 

Our plan to implement OI activities in LMT firms depend on the analyses of 

literature in the fields of implement OI activities in LMT firms. According to an analysis 

of our framework we find the following response:  

First response:  

[See Table 1]. Overview of the framework: The framework definition: to support our 

structure designed to describe the requirements of the implementation process of OI 

activities in EU countries and to compare those requirements with our plan to 

implement OI activities in Catalan LMT firms. We notice from a study of LMT firms in 

various EU countries (Sweden, Austria, Belgium, Denmark, Norway and Spain). 

A. We notice from a study of Vinit Parida, Christian Johansson, Tobias C. Larsson31 

Experience of LMT the importance partnerships have to SMEs wishing to implement OI 

practices. Also those SMEs that had collaborations with UR were easier for partnership 

and regarded as a convenient for collaboration. 

B. We notice from a study of Carter Bloch, Sverre J. Herstad and Els Van De Velde32 the 

results indicate that R&D intensity is still an important determinant of innovation 

performance, and there is some mixed evidence that sourcing breadth has positive 

impact particularly in Norway, but none for sourcing depth with a negative impact on 

novel innovativeness in Belgium.  

C. We notice from a study of Lluís Santamaría, María Jesús Nieto, Andrés Barge-Gil33 

these results could have important implications for R&D managers. Internal R&D 

performers are more likely to achieve innovations when OI strategies are 

implemented, in both high and low-tech industries. We find out that’s R&D and UR 

have their influence in the process and performance of implement OI activities. 
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Second response:  

[See Table 2]. Overview of Implementing OI in Catalan LMT Firms: When firms start to 

ensuring, and, understanding the implement process of OI, they will be able to shift 

into OI activities. A lack understanding of perquisites for necessary for OI 

implementation makes it difficult for LMT firms to shift into OI activities: Our overview 

of Catalan LMT firms; offer how firms act when starting to shift to implement OI 

activities in Catalonia. 

Third Response:  

[See Table 3]. Overview of Open Innovation Practices: According to Huizingh55 there 

has always been “Critical barriers to operation”, in the field of innovation and it is 

important for firms to understand how to identify and face these critical barriers 

before implementing OI activities. We found out that there are critical barriers in 

Catalan LMT firms in the field of R&D and UR activities. In these studies we found that 

the high average level of both R&D and UR activities will help firms to implement OI 

activities and to have a positive impact in there LMT firms. 

 

3.5.2. What support do LMT firms require to implement OI processes and 

become OI firms? 

Our responses on this question, we figure out in our three section of the evaluation 

process of Catalan LMT firms, are as follow: 

Section I: Low/ Medium Tech, firms in Catalonia: We found that in Table 4, the 

least productive firms are SMEs with no employees. We also found in figure 4 that the 

income generated by Euro turnover decreased in 2011 compared to 2010. We conduct 

the current analysis to show that among LMT firms in Catalonia. SMEs with no 

employees, with productivity 43% lower than the Catalan average. 

Section II: Research & Development activities and Catalan LMT firms: We found 

out that’s in Table 5, internal and external R&D, was not significant for the low-tech 

manufacturing and service industries. In the meantime according to figure 5, Catalan 

GVA in 2011 was 48.4%, 2.9 percentage points lower in 2010. As shown in figure 5, the 

LMT firms from the biggest sector in Catalonia. We note that GVA decreasing in 2011. 

At this point we try to understand the process of R&D activities relative to the size of 
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LMT firms in Catalonia. We determine there is a need for greater investment in the 

R&D activities for LMT firms in Catalan industrial sector to increase the productivity.  

Section III: University Researches and Catalan LMT firms: In Table 6, we found 

according to Guerrero, Urbano, Cunningham and Organ63, when we compare these 

regions in terms of productivity by researcher, there is a great distance between 

Catalonia and Ireland that might be caused by the specific context of each region. As 

shown above from different EU countries, there is positive impact of UR activities 

when they implement OI activities in their firms, but those EU countries still have 

higher average level of UR activities than Catalonia region. 

Finally, our plan to implement OI activities in Catalan LMT firms depends on comparing 

of how LMT firms in other EU countries implement OI activities as well as assessing. 

Analysing the literature, we determine that the benefits of OI activities depend on 

Ensuring and understanding of what is necessary for implementation process of OI 

activities before firms shift to them. We affirm greater success in firms that start to 

collaborations in R&D and UR activities in several EU countries. The current situation of 

Catalan LMT firms shows that LMT firms outcomes different on LMT firms’ outcomes 

from Several EU countries. 

 

3.6. Concluding Remarks 

The framework of this study is divided into two parts. The first part analyses, both 

the literature of OI activities and the current situation of Implement OI activities in 

several EU countries and compares it to the evaluation process of Catalan LMT firm’s 

fields. The three responses to the framework are as follow: First response, we 

determine that UR activities were easy to access and regarded the implementation 

process of OI activities. Also we found that the intensity of R&D is important of the 

innovation performance and outcome, which helps in the process of implementation 

OI activities. [See Table 1, Overview of the Framework].Second response, within 

Catalan LMT firm still there is a need for firms to ensure the process of implementing 

OI activities as well understanding the process of OI activities and how firms can apply 

new ideas from their external source that can help the firm innovate and increase their 

innovation outcomes. [See Table 2, Overview of Implementing OI in Catalan LMT 

Firms].Third response, we determine critical points for the firms to undertake R&D and 
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UR activities in the fields of open innovation. Critical points both inside firms, as well as 

externally that can support the process of implement OI activities. [See Table 3, 

Overview of Open Innovation Practices]. 

The evaluation the implementation process of OI activities is divided into the three 

sections. We evaluate the current situation of Catalan LMT firms’ situation according 

to our framework analysis of firms in several EU countries. In section one, the data 

explain that LMT firms in Catalonia are still is the largest part of the industrial sector, 

standing at 48.8 % of the whole sector. We also show decreased growth of this sector 

in the year of 2011 compared to 2010. In section II and III we found that to ensure the 

process of implement OI activities in the sector of LMT firms, there must be an 

increase in the average level of both UR activities and R&D activities. Research of LMT 

firms in several EU countries shows the importance and the influences of these sectors 

on the process of OI activity implementation. 

LMT firms in Catalonia face critical barriers and challenges, but there are also 

positive indicators in Catalonia of both sectors of UR and R&D activities that help them 

to think regionally and not locally. The structure of R&D and UR activities encourages 

them to increasing their spending on such activities in regard to the LMT sector in 

Catalonia, or as Chesbrough12, mentions “A necessary organizational adaption”, that 

encourages firms to start to adapt the theory of OI activities in their firms. This article 

addresses the issue that when firms start to implement OI activities, the needs of 

Catalan LMT firms increase innovation outcomes of R&D and UR activities as external 

source of knowledge to match LMT firms in other EU countries. 

We found that OI takes place at different firm level. When we are chose to 

investigate Catalan LMT firms, we responded to the need to understanding this sector 

to understand how Catalan LMT firms can implement OI activities by comparison to 

firms in other EU countries. We determined there remain many other tools to 

understand before one can start to implement OI activities. On of this tool is to 

increase the average level of R&D and UR outcomes in industrial sector and especially 

LMT firms. 
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Chapter 4 

External Source of knowledge as an Open innovation (OI) tool: A 

comparison of Open-Alps Platform and the Catalan ICT Sector 

 

 

 

ABSTRACT 

Innovation research is based on case studies from Catalan, ICT Sector and Open-Alps, Platform, in the 

field of Small and Medium Enterprises (SMEs) and Low Medium Technology (LMT) firms. The objective 

of the paper is to extract external source of knowledge for SMEs and LMT firms and to compare the 

innovation levels in Catalonia and Open-Alps project. We determine the OI goals and the way to achieve 

them and analyse the use of external sources of knowledge, in order to understand their innovation 

processes. Our aim is to discuss two cases from two different countries and provide empirical evidence 

to justify the difference between them. Open-Alps is a European Union project in Alpine region of Alps. 

It is a SMEs/LMT project and we compare it with the technology sector in Catalonia on how each of 

them relies on external source of knowledge in the innovation process of their SMEs/ LMT firms? On the 

other hand, we focus on a descriptive statistic to understand the innovation level and the difference 

between Catalan and the Open-Alps SMEs/ LMT firms in the industrial sector. These case studies are 

used as empirical findings in order to obtain evidence of using OI activities in SMES/ LMT firms. We 

identify both case studies including the points of weakness and the strength between the two cases 

through data samples from 2011 to 2013. 
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Introduction 

In recent years, OI activities have helped firms to innovate and implementing them 

in the structure of the firm has become very important. We review the field to 

understand the innovation level that has been used by different firms regionally in 

several European Union countries (EU) and locally in Catalonia, Spain. As innovation 

becomes a driving factor for different firms, we evaluate two case studies to discuss 

the differences between them, to understand how they use the external source of 

knowledge in the case of Catalan SMEs/ LMT firms and compare it with the Open-Alps 

case? These two cases are handled separately in two different countries in science and 

technology in SMEs/ LMT firms in the industrial sector; External sources of knowledge 

and innovation have become increasingly relevant Porter and Stern1.most studies 

distinguish between purposive out-flows and inflows of knowledge to accelerate 

internal innovation processes and to better benefit from innovative efforts, 

respectively, e.g. Chesbrough et al., 2; Chesbrough and Crowther, 3. 

In order to help SMEs/ LMT firms innovate, we focus on external sources of 

knowledge to find the relation between the two case studies of Catalonia and Open-

Alps. In this context, we rely on the difference in innovation processes between the 

two cases and analyse the strength and weakness to understand the current position 

and evolution trends; SWOT analysis, meaning the analysis of ‘key’ or ‘critical’ success 

factors, belongs to the highest ranked set of techniques of strategic analysis used by 

firms in empirical surveys, Glaister and Falshaw 4.  

The increasing needs of innovation in the field of SMEs/ LMT firms have shown 

what already exists and what needs to improve in LMT firms. The differences in the 

two case studies and their aim to increase their innovation levels has shown avenues 

to increase productivity through competitor, which innovation processes they use in 

their field based on their OI activities. Innovation is a key goal of firms to focus on 

external sources of knowledge; Von Hippel 5. We identified four external source of 

knowledge: 1) suppliers and customers; 2) university, government and private 

laboratories; 3) competitors; and 4) other nations.  

To increase the level of using external source of knowledge in the firm for OI 

activities which is considered an advantage for firms. The main advantage is that 

external source of knowledge have become more important to firms who wish to 

achieve innovation levels often compared to evaluation the process of other firms; 
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Chesbrough6,7; suggests these changes are creating a new model of innovation called 

Open Innovation (OI). This model involves the firm working with a range of external 

actors, integrating these actors with their internal ideas and find profitable new 

combinations. It is often argued that firms who are ‘too internally focused’ are ‘prone 

to miss a number of opportunities’ because many fall outside the organization’s 

current business or will need to be combined with external technologies to unlock 

their potential.Firms that wish to achieve innovation processes are often evaluated in 

comparison with other firms. 

For instance, it is established that OI activities through interaction with external 

source of knowledge are a core innovation process that needs requirements and plans 

to be done before firms start to innovate; Over the past decades, these closed 

innovation strategies have changed because many firms across industries now acquire 

a considerable volume of their technologies from external sources, Cohen and 

Levinthal8; Tsai and Wang9. The effect of innovation processes can provide benefit to 

the firms when they start testing their innovation process compared to other 

competitors in the market helping them to innovate based on the market needs.  

Moreover, several papers discuss the issue of comparison of SMEs/ LMT firms in 

their country with other countries to find out the differences of the innovation levels 

between them. At this point, we compare the innovation processes in SMEs/ LMT firms 

in Catalonia with that of Open- Alps. We focus on external sources of knowledge and 

innovation level in the both cases. We investigate to find out where are Catalan SMEs/ 

LMT firms standing in comparison to other EU countries as well with respect to Open- 

Alps. 

 

4.1. Literature Review 

Historically, EU countries including Catalonia, Spain, has had a longstanding 

tradition of industrial innovation in SMEs/ LMT firms. Their policy tools have to be 

adapted to increase the innovation levels to regional standards and to achieve 

established goals. The main innovation policy in the industry place improves when 

there is an increase the research in the field of OI activities in their structure by 

starting to collaborate with external sources of knowledge from the perspective of OI 

activities. The companies need to collaborate with other external sources; the OI 
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proliferations call for not only the ideation within enterprises, but also requires a deep 

assessment of collaborators like academic, research practitioners and intermediaries 

with the collaboration and industry relationship, Saguy 10. 

Definition and implementation of OI model in the industry creates value and open 

ideas from both external and internal sources. This has shown a steady increase and 

are being used in the field of SMEs/ LMT firms and proposes an OI model where firms 

commercialize external (as well as internal) ideas by developing outside (as well as 

inside) pathways to the market, Chesbrough6.To describe OI concepts, we need to 

understand where Catalan firms stand among other firms, regionally or locally. OI 

activities are also described as innovative firms sustain and advance their current 

businesses and start up new businesses, Chesbrough, 2. 

Consulting and cooperating with other firms to help companies develop strategies’ 

not only to innovate, but also to increase their innovation processes outside their firms 

and get more information on how other firms improved their innovation levels. The 

innovation value-based relationships increase innovation outcome and helps increase 

the innovation levels between firms; previous research shows that a broader external 

environment provides firms with more information cues, Geletkanycz and Hambrick11. 

More generally, in those firms, it is assumed that external sources of knowledge are 

important not only for radical innovations but also for LMT industry innovations, 

Faulkner12. 

To accomplish this, we explore the innovation models of EU countries and Catalonia 

when they start and choose to collaborate with each other? In our research, we 

observed a difference in their innovation levels, technological progress and average 

level of research input and output. From one firm to another firm in the same field and 

region, we would like to figure out the differences in the average level of research 

input and research output using OI strategies’, external source and collaboration. This 

finding supports the idea of OI models, that differences between firms increase their 

innovation when they start to collaborate with each other. Differences in total factor 

of productivity account for roughly half the differences in income across countries and 

are generally associated with differences in technological progress, e.g. Hall and 

Jones13. 

This paper provides more details on the differences between Open- Alps and 

Catalonia by focusing on top articles and journals in the field of SMEs/ LMT firms. The 



                          
 

73 
 

major benefits is to understand where Catalan SMEs/ LMT firms stand in comparison 

with other EU countries, and what are the differences between them in the innovation 

process. In short, we explore the difference between Catalan SMEs/ LMT firms and 

Open- Alps in their innovation processes.  

We try to find out the relationship between Open- Alps and Catalonia by a 

comparing between the two case studies in SMEs/ LMT firms. The advantages of this 

relationship are to carry out structural ideas and to ensure the benefit of this issue 

arising out in this article by analysing the linking points between them. The analysis of 

the links between innovative firms will be based on the concept of Systemic 

innovations, Maula et. al14. Many arguments suggest that SMEs/ LMT firms innovation 

level has become an important issue. We focus on this issue and analyse the benefit of 

external source of knowledge like UR, university research, R&D research and 

development, partner relationship activities and other nations. 

Finally, we summarize the lessons learned from OI model, and present the two case 

studies. The differences between firms in the technological progress and processes are 

to improve innovation level in Catalonia compared to Open- Alps and other EU 

countries. Using external source of knowledge helps firm to link their innovation 

process with other firms and improve their OI model. 

 

4.2. A case Study of Catalan ICT Sector and Open- Alps Platform 

The purpose of this paper is to better understand OI concepts in Catalonia and EU 

countries. In order to do that, we conduct a survey and compare the results in two 

cases: 1) The technology sector in Catalonia, ICT and 2) The data analysis of Open-Alps. 

The key point of focus is to identify the difference on how firms collaborate with 

external source of knowledge in their innovation process. Detailed analyses of the case 

studies are as follows:  

 

4.2.1. A case Study 

The case studies are a descriptive statistic to refine the definition and explanation 

of the OI concept. The case is elaborated and illustrated with keywords such as OI 

concept, external source of knowledge and innovation level. Our two cases are based 
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on the experience of innovation activities in the field of SMEs / LMT firms. There was 

evidence to give a broader picture of the two cases and we have selected relevant 

items in the field of SMEs/ LMT firms: Catalonia and Open- Alps. The case study was 

used to analyse a descriptive statistic and to compares differences between the two 

cases to better understand the differences in the usage of OI concept between them. 

See Table 1. 

Table1. A case Study: Catalan ICT sector and Open- Alps Platform. 

ICT sector in Catalonia OI platform in Open-Alps 

Identify the technology sector in Catalonia. Identify OI platform in Open-Alps. 

Analyse the context: a snapshot of ICT 

sector in Catalonia. 

Analyse the OI Platform’s needs for guiding 

the final OI method proposed. 

A SWOT analysis of Catalan technology 

sector 

A SWOT analysis of OI for Platform in Open 

Alps 

Source: [Low /Medium Technology; LMT Firms in Catalonia and Open-Alps. Own Elaboration] 

In Catalonia; the following section is devoted to the analysis of the technology sector, 

ICT and recent study that including identifying ICT sector and analysis the context of 

2013 survey.  

In Open-Alps; the following section is devoted to the data analysis of OI platform and 

recent study including identifying the SMEs / LMT firms in Open- Alps project and 

analysis the context of 2011 survey. 

 

4.2.2. The Case Questions 

We aim to draw the differences between Open- Alps and Catalonia in the fields of 

SMEs/ LMT firms. The discussion will be highlighting the weaknesses and strengths. 

However, to find out the relevance of OI concept, external source of knowledge and 

innovation level in Catalan and Open-Alps SMEs/ LMT firms, we compared a 

descriptive statistic to understand the industrial sector and used relevance policy and 

facilities data, to assist policy makers understand the impact of our study. Prior 

research has shown the importance of establishing a reputation as a knowledge 

provider in order to increase the monetary and strategic benefits of technology out-

licensing, Lichtenthaler and Ernst15. However, identifying OI concept has been 
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empirically used in the field. To develop the concepts of OI and external sources of 

knowledge as complement between two different approaches and focus on the 

innovation related activities in Catalan and Open-Alps SMEs/ LMT firms. We found that 

firms who are using different external knowledge sources are more successfully; this is 

why linkages to different external knowledge sources tend to co-exist, see in particular 

Roper et al., 16. We divide the article into two sections as follow: 

First section, we discuss the main characteristics of the study and the relevant 

points of OI concept, external source of knowledge and innovation level in the field of 

the study. In this section, we identify the missing points of Catalan and Open-Alps 

SMEs/ LMT firms and answer the first question: Are the use of external source of 

knowledge in Catalonia and Open-Alps related to OI concept activities? 

Second section, we discuss key findings of using of OI concept related activities in 

Catalonia and Open- Alps and the relevant points of OI concept, external source of 

knowledge and innovation level in the field of study. In this section, we identify the 

missing points of Catalan and Open-Alps SMEs/ LMT firms and answer the second 

question: How do Catalan and Open- Alps SMEs/ LMT firms identify useful external 

source of knowledge in their firms? 

 

4.2.3. Open Innovation Related Activities in Catalan, SMEs/ LMT Firms 

Catalonia is a region of Spain. We investigate on how companies acquire 

innovation from their external source of knowledge. To understand the advantage of 

OI concept, we build a structure of external source of knowledge in SMEs/ LMT firms’ 

field by comparing the field with the innovation structure of external source of 

knowledge in Open-Alps. The OI concept captures the increasing need to use external 

source of knowledge as the source of innovation and still facing some struggle in 

several industrial sector. SMEs are struggling with its implementation due to their 

relatively low level of absorptive capacity, policy and financial constraints, and 

perceived management challenges, Van de Vrande et al. 17 ; Saguy18. 

Taking into account Catalan industry continues innovating in SMEs/ LMT firms, 

industrial sector, we look into the differences in industrial situation between Catalonia 

and different EU countries. This is important to analyse the differences between them 

and find out the weakness and strengths in the field of Catalan SMEs/ LMT firms. It is 
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established that LMT industries have an advantage in pursuing other innovative 

activities, Hansen and Serin19. In addition, all regional governments are interested in 

designing their own innovation policies primarily due to the considerable importance 

of innovation in the economic transformation and stimulation of regional 

development, Fritsch and Stephan, 20. Innovation activities in comparison similar case 

from different perspective and according to Valls et al. 21, This is a view specially 

focused on technology innovation that allows for slight differences depending on 

whether it is related to SMEs or more or less technology-intensive industries.  

Still there are many issues in the field that needs to be highlighted on the Catalan 

innovation level in the field of SMEs/ LMT firms and their use of external source of 

knowledge. In Catalonia, while in manufacturing sector, the share of innovative firms is 

high with permanent R&D activities that rise with firm size in (both high and low-tech), 

the reverse is true in service industries, Segarra-Blasco, 22. Catalonia is focused on 

recruiting international talent to fuel its knowledge and innovation intensive strategy. 

The strategy is most visible in the number of science Parks that have been developed 

throughout the region, attached to universities or as part of a broader 

industry/city/university consortium, OECD23. 

 

4.2.4. Open Innovation Related Activities in Open- Alps, SMEs/ LMT Firms 

Open-Alps are part of the EU's Alpine Programme and are co-funded by the 

European Regional Development Fund (ERDF) and the participating states. The project 

has duration of three years (July 2011 - June 2014). They offer a solution for SMEs/ 

LMT firms, from the perspective of OI model and their external source of knowledge 

and they ask firms to request collaboration with them as an external source of 

knowledge for the firms. 

We analyse OI model and external source of knowledge from the Open-Alps 

perspective. They offer collaboration to each firm and help firms to analyse their 

relationship with their external source in the field of SMEs/ LMT firms. In the context 

of OI concept, the key find of Open-Alps is to increase innovation with both the 

breadth and depth of external search to help firms to innovate through there external 

source and opens their firms. Collaborating with external source leads firms to 

successfully increase their innovation levels. Most of the successful OI entrepreneurs 

are collaborating with external partners, suppliers, customers, universities or external 
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R&D activities. This helps firms to increasingly embrace open innovation, i.e. 

collaborating with external partners, including suppliers, customers or universities, to 

keep ahead of the game and get bring products or services to market before their 

competitors, OECD, 24. In fact, breakthrough innovator companies were only 27% of 

the entire sample, but they were more interested in the OI platform as well as in 

collaboration projects for knowledge sharing, 25 

 

4.3. Main Characteristic of the Study 

The main characteristic of the study are to focus on OI concept and how external 

source of knowledge contribute to develop firms innovation ability. We provide the 

current situation and the problems that SMEs/ LMT firms face to reveal an 

understanding for the case by identifying: 1) How do SMEs/ LMT firms innovate in 

Catalonia and Open-Alps and 2) Is OI concept considered an important player in the 

field of SMEs/ LMT firms in Catalonia and Open -Alps. Data is a descriptive statistic to 

clarify an argument of Catalan and Open- Alps in the field of SMEs/ LMT firms, 

industrial sector. We attempts to understand what happened in the field. Our two 

main aims: First aim is to identify ICT sector in Catalonia. The second aim is to identify 

OI platform in Open-Alps. In both the cases, we aim to understand and focus on the 

uses of OI concept and external sources of knowledge. Our descriptive statistic data 

provides observations of SMEs/ LMT firms in Catalonia and Open- Alps. We sample 

data from 2011 to 2013, and our data analysis is concerned with the Catalan and 

Open-Alps SMEs/ LMT firms, to describe and illustrate the differences between them 

in the field. These are characterized by the following attributes: 

  Which of the cases use OI concept, external sources of knowledge and 

innovation activities in their firms? 

 The strength and weaknesses, threats and opportunities that SMEs/ LMT firms 

face in the both cases. 

 

4.3.1. The Case of Open-Alps Platform 

The aim of the questionnaire was to identify the OI Platform’s needs for guiding 

final OI method proposed. The idea of the questionnaire as a method of analysis was 
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introduced to have a standard set of questions for a comprehensive investigation in all 

the regions involved in the project. We are presenting a selection of descriptive data 

from the case of Open-Alps. We are presenting a selection of descriptive data from the 

case of Open-Alps Platform as shown in result1 and 2. 

Using OI concept, external sources of knowledge and innovation activities in their 

firms 

As shown in result.1, we are presenting Figure1 and Figure2, on how the usage of 

external knowledge has helped Open-Alps to improve their efficiency. We have 

investigated the partners and the stages of collaboration for these companies. In 

particular, the partners chosen have been universities and Research centres, 

government bodies and agencies, customers, suppliers, competitors and consultants of 

collaboration. We have tried to identify the following: idea generation, technology 

development and experimentation, development, manufacturing system/process 

development. See Figure1. 

Figure1, Partner.

 

 
Source: [Figure1 Partner, Survey Data Analysis, 25.] 

 

Illustrates that the use of external knowledge that has helped the company for the 

emergence of completely new products and ideas (51%). This is followed by a decrease 

in R&D expenditures (22%) and in time-to-market (19%). See Figure2. 
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Figure2. The Use of External knowledge helped Your Company.  

 

Source: [The Use of External knowledge, Survey Data Analysis, 25. 

The weaknesses and the strength that SMEs/ LMT firms facing in the case of Open-

Alps 

As shown in result 2, the main strengths of the platform are identifiable in the 

focus on innovator companies, a range of services and facilities provided to Alpine 

SMEs platform participants, with specific attention to the education and management 

phase. Main weaknesses another weakness is linked to the scarce knowledge of the OI 

concept. Many are the potential opportunities of the OI platform but there are also 

many threats the former highlight the potentialities offered by the internet 

technologies, that enable to build strong networking activities and knowledge sharing 

between the Alpine SMEs involved in the project, a strong involvement of the regional 

partners involved in the Alpine SMEs project an ecosystem. See Table 2.  
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Table2. Swot Analysis of Open-Alps 

 

Strengths Weaknesses 

Focus on breakthrough innovator Companies Little trust in the system 

Specific services and facilities for Lack of time 

Alpine SMEs Scarce knowledge of the OI concept 

Education management  

Opportunities Threats 

ICT technologies Competitors 

Deep involvement of regional Absence of interest in new potential 

participants 

project partners and intermediaries 

Networking and knowledge 

Little interaction and collaboration among the 

SMEs participants 

sharing activities, Alpine SMEs OI ecosystem 

rising 

 

 
Source: [Swot analysis of Open Alps, Survey Data Analysis, 25.] 

 

 

4.3.2. The Case of ICT Sector in Catalonia 

The 2013 Survey of ICT sector gives a fairly bright picture, especially in the context 

of the economic crisis and continues the positive trend detected in 2012. In 2013, the 

sector gave a score of 6.1 out of ten in the survey’s business section — a big 

improvement over its score of 4.7 in 2008. Moreover, Catalan ICT firms see themselves 

as competitive, scoring 7.2, only two decimal points below the figure for 2011. 26. We 

are presenting a selection of descriptive data from the case of ICT sector in Catalonia 

as shown in result3 and 4. 

Using OI concept, external sources of knowledge and innovation activities in their 

firms 

As shown in result 3, we are presenting Figure 3 and Figure 4, on responses of 

Catalan firms on their concerns that were putting brakes in the technology sector and 

the recent trends in R&D spending. The lack of private funding is currently one of the 

sector’s main concerns and was mentioned by almost half of the firms answering the 

survey. Other factors firms saw as putting a brake on development were: 1) Lack of 

innovative purchases by public administration (mentioned by roughly 40% of firms in 

both 2011 and 2012); 2) The current size of the market; Catalonia’s business structure. 

See Figure 3. 
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Figure 3. Brakes on The Technology Sector, 2010 – 2012  

Source: [CTecno – Penteo, 26] 

While most companies say they have maintained their R&D spending, the scoring of 

their R&D investments have fallen to 5.4 in 2012 (down from 5.9 in 2011). This largely 

reflects the increase in the number of companies that do not carry out R&D and in 

those forecasting a cut in their research investment. A change in this trend in 2013 is 

envisaged, with (i) a marked rise in the number of firms forecasting greater R&D 

spending; (ii) a drop in the number of companies forecasting less research (both 

figures in comparison with 2012). 21 See Figure 4.  

Figure4. Technology Trends and R&D 

Source: [CTecno – Penteo, 26] 
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The weaknesses and the strength that SMEs/ LMT firms facing in the case of Open-

Alps 

As shown in result4, the main weaknesses, as in 2011, technology transfer 

continues to be one of the sector’s main concerns. The gap between companies and 

universities remains despite efforts to narrow it and SMEs still have little contact with 

the academic world. The main strengths are a noted improvement in the company-

university relations. The gap between universities and companies is narrowing, 

especially in the case of large companies. While SMEs still lag behind in this respect, a 

growing number of firms use universities as external R&D departments. Main threats 

are that SMEs are left out in the cold by the technology transfer System. The Main 

Opportunities that clear is the number of large companies giving support to help 

internationalise SMEs 21. See Table 3. 

Table3. SWOT Analysis of Catalan Technology Sector, ICT. 
 

 

Source: [CTecno – Penteo, 26] 

WEAKNESSES STRENGTHS 

Lack of large firms Positioning of the ICT sector in Catalonia 
The sector has little influence Potential allure of Catalonia: the Barcelona Brand 
Localism and size Catalonia’s research capabilities 
 Obstacles to internationalisation Internationally-renowned assets 
Technology transfer University setting to boost business knowledge 
Falling salaries High employment rate in the sector  
Technology carries little professional prestige Talent 
Falling prices  Competitive companies 
Wrong focus in foreign markets Flexibility in coping with the crisis 
Other, such as the sector ’s poor structuring 
or lack of attention to patents 

Improved company-university relations 

THREATS OPPORTUNITIES 

Labour legislation hinders innovation World-class sectors 
Ability to exploit the opportunities offered by 
MWC 

Expectations of MWC are being met and built upon 

Lack of funding to fuel growth Impetus to the forging of alliances 
 ‘Brain drain’ in the sector Changes of paradigm 
 ICT becoming a commodity  Cross-cutting nature of ICT 
Persistence of the crisis Availability of funding in certain fields 
Loss of positions in strategic sectors such as 
Health 

Catalonia’s long industrial track record 

Little business positioning of ICT Catalan know-how highly rated abroad 
The crisis’ impact on research  Global economy 
Others, such as late/non-payment by Public 
administrations 

Others, such as the greater regard agents in the sector 
have for alliances and the support given by large 
companies for the internationalisation of SMEs 
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4.3.3. Perspective of Missing Point: Are the use of external source of 

knowledge in Catalonia and Open-Alps related to OI concept activities? 

The missing points are to justify the differences between our two cases and have 

point of implication for policy makers, and to give our perspective on innovation level 

claims to be able to identify and use this as an indicator of policy implications, the 

need of tools to innovate in the fields of SMEs/ LMT Firms. The following are: 

The first case of Open-Alps that tested the field SMEs/ LMT Firms obtain evidence 

of using OI concept. We found out at the first place of idea generation was from the 

customer and then university and research centres, while government bodies and 

agencies does not have a high influences on innovation level. At the second place, we 

analyse whether the use of external source of knowledge helps the firms. We have 

observed a higher innovation levels through completely new products ideas with a 

decrease in R&D expenditures. At the third place, the main strength of the Open-Alps 

platform is the focus on the use of OI concept and its external source of knowledge 

and innovator companies. The weakness is linked to scarce knowledge of OI concept. 

We have also observed that there could be a much greater distance from application in 

case of knowledge transfers from scientific research institutes, Link et al., 27. Siegel, 28 . 

The second case of ICT sector in Catalonia in the field of SMEs / LMT Firms did not 

show evidence of using OI concept. We found out at the first place, the lack of private 

funding is currently one of main concerns of the sector followed by the lack of 

innovative purchases by public sector administration. At the second place, the lack of 

concern or focus on OI concept, a standoff concentration on R&D spends and 

investment and the drop in the forecast of the companies’ R&D spending. At the third 

place, the main weakness is the gap that remains between companies and the 

universities despite effort to narrowing this gap. SMEs still have little contact with the 

academic world. The main strength is to improve the companies’ relationship with 

universities and to increase spending on R&D activities. In LMT industries, the main 

platform for innovation processes is not technological knowledge, but creativity and 

innovation-enabling capabilities, which are related to the abilities required to identify 

and assimilate the potentially relevant knowledge and translate it to fit the specific 

conditions of the firm, Bender and Laestadius29. Universities and research centres 

engaging in a process of ‘thinking along’, Berends et al. 30. 
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The lesson that has been learnt from the differences of the two cases that SMEs / 

LMT firms, industrial sector, refer to Catalan case and its relationships with external 

R&D activities as well as UR activities as external knowledge can be helpful to increase 

the innovation level. Cooperation is usually characterised by the external source of 

knowledge from firms that will help firms to capture and integrate innovation, infer 

structures with different type of external source of knowledge, and use OI concept 

that will be contribute to the development process of the firms in Catalonia. We notice 

that Open-Alps started to analysis the SMEs/ LMT firms from the perspective of OI 

concept, while Catalan SMEs/ LMT firms in ICT sector still face some challenges in the 

field and doesn’t analyse the field from the perspective of OI concept. Also Open-Alps 

start to analyse the use of external source of knowledge in SMEs/ LMT firms from the 

perspective of OI concept, while Catalonia start to analyse R&D activities and other 

external activities but not from the perspective of OI concept. 

Finally, we will also consider that our study reflects a significant positives and 

negatives in the difference in innovation level between Catalan case and Open-Alps 

case. This helps policy makers to better understand the current situation in the field of 

SMEs / LMT Firms, industrial sector in Catalonia and the importance of OI concept and 

the external source of knowledge in the field. 

 

4.4. Key Findings of Using of OI Concept Related Activities in Catalonia 

and Open- Alps SMEs/ LMT Firms 

 

The present paper was intended to clarify key findings and implications for SMEs/ 

LMT firms, industrial sector. How these behavioural differences influence the 

innovation level of Catalan and Open-Alps SMEs/ LMT firms? To identify the effect of 

OI concept and external source of knowledge on the innovation level of Catalan and 

Open- Alps SMEs / LMT firms. Empirical findings suggest that this knowledge base is 

the main source of knowledge generation for LMT Companies, Robertson and Patel, 31. 

Innovation has been pointed out to have a significant influence in the field of SMEs/ 

LMT firms, industrial sector. Consequently, external source of knowledge was chosen 

as the topic of different SMEs/ LMT firms in EU countries. Many SMEs/ LMT firms were 

developed to work with OI concepts in the last few years. Revision of SMEs/ LMT firms 

from the first point of view reflects the innovation level character. However, there is 
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still a lot of missing points that firm’s needs to learn and practice in the innovation 

fields. As Hirsch-Kreinsen et al., notes, there are low-tech industries which have 

survived and grown simply because codified knowledge that is compensated for by 

high-grade design skills and learning by doing32. 

 

4.4.1. Key Finding on Catalan SMEs/ LMT Firms 

The key finding of Catalan case, the main aim is to focus on SMEs/ LMT firms, 

industrial sector and its innovation level. Nevertheless there are signs that the 

relations between OI concept and SMEs/ LMT firms are facing some challenges that 

need to be strengthened. Their external source of knowledge has to be used from 

different perspectives to increase innovation level of SMEs/ LMT firms. Catalonia has 

reached one of the main goals of OI concept such as, R&D and UR activities in driving 

innovation process to provide benefit to its main point of using their external source of 

knowledge in the field of SMEs/ LMT firms, industrial sector. 

We take into account the comparison of the differences between innovation levels 

that have introduced new improved to the field of SMEs/ LMT firms between Open-

Alps and Catalonia. We selected Open-Alps case as EU countries approach that have 

introduced new improved and importance to their SMEs/ LMT firms. They start to 

adapt OI concept and external source of knowledge in their innovation process to the 

field of SMEs/ LMT firms, industrial sector. We focus on external source of knowledge 

and adopting OI concept to increase the innovation level of the SMEs/ LMT firms, in 

order to acquire types of information for policy makers, which can be integrated at 

different stages of improve and increase the innovation level of SMEs/ LMT firms in 

Catalonia, OECD, 33. Note that, Catalonia developed its own system of Catalan Research 

Centres, a unique strategy in Spain, building a strong research infrastructure in the 

region. However, the continued proliferation of such centres poses critical mass 

problems, locks in budgets and de facto locks in the region’s research priorities, In fact, 

the low intensity of ICT use by firms and the low presence of relationships of 

complementarity between digital innovation, organisational change and occupational 

training have become a major limiting factor on firm productivity improvements in 

Spain, Torrent and Vilaseca, 34 .See Table 4.  
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Table 4 . Open innovation relates external source of knowledge in Catalan, SMEs / 

LMT firms 

External source of knowledge related to OI activities in 
Catalan, SMEs/ LMT firms Source 

 

Source 

Show that the rate of innovating SMEs having done a cooperation 
project in R&D and innovation in Catalonia was only symbolic, be it 
with customers (3.15%), suppliers (3.37%), competitors (3.77%) or 
consulting firms (2.77%). This formal cooperation rate was higher in 
the case of companies with more than 250 employees (17.5% with 
customers, 25.86% with suppliers, 22.52% with competitors and 
16.12% with consulting firms). 
 

Valls et al., 35 

 In the field of Catalan, SMEs/ LMT firms, did not find a causal 

relationship between ICT investment and improvements in firm 

productivity in small and mediumsized firms, owing to the time lag 

between the digital enablement process and its. 

Badescu and  
Garcés-Ayerbe,36 

The low absorption capacity of firms, notably SMEs, limits their ability 
to adapt and absorb knowledge from universities, other tertiary 
education institutions and other research institutions.  
 

OECD, 37 

There are insufficient incentives for university researchers to 
collaborate more intensively with private companies. This is because 
researchers’ careers are solely linked to the publication of scholarly 
papers. Academic promotion should be linked to other things as well, 
such as patent filings, research applications, stimulating faculty 
involvement in business start-ups and projects. There is a general lack 
of entrepreneurial spirit and a legal framework in universities for 
fostering such measures. Universities must begin this transformation 
to foster links between academic research and the business world. 
 

CTecno, , 26 

Source: [Open innovation relates external source of knowledge in Catalan, SMEs / LMT firms. Own Elaboration] 

 

4.4.2. Key Finding on Open- Alps SMEs/ LMT Firms 

Our finding on the contribution of Open-Alps to SMEs/ LMT firms, industrial sector 

is present on the concept of OI activities. We also infer that external source of 

knowledge and external ideas are the key to SMEs/ LMT firms to be able to innovate as 

well as other competitors in the market. The result confirms the finding of the 

innovation level and the ability of firms to be innovative and benefit from adaption of 

OI concept in their firms. 
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We found two important points in the Open-Alps case: First, the barriers to be 

afraid of the platform, meaning lack of technological knowledge as well as lack of 

skilled personnel. Second, they better understand the main expectations from the 

web-based OI Platform for Alpine SMEs for guiding the design and implementation of 

its major characteristics. At this point, they established a mission and continue to 

promote the OI concept in SMEs/ LMT firms, industrial sector. It also gives us as new 

set of tools and technologies to be implemented in their firms. See Table 5. 

Table5. Open innovation relates external source of knowledge in Open-Alps, SMEs / 

LMT firms 

External source of knowledge related to OI activities in 

 Open-Alps, SMEs/ LMT firms 

Source 

In order to sustain the ability to introduce new products to the market 

successfully, many firms have shifted to a model of ‘open innovation’ that 

exploits the knowledge of a wide range of actors. 

 

Chesbrough, 38 

There are evidences for the importance and validity of open innovation 

across many firms and contexts.  

 

Huizingh, 39 

The most important variables identified in this factor are two specific risks 

and barriers to be afraid of the platform meaning lack of technological 

knowledge as well as lack of skilled personnel. 

 

Open- Alps, 25 

This empirical analysis was useful for understanding better the main 

expectations from the web-based OI Platform for Alpine SMEs as well as 

for guiding the design and implementation of its major characteristics. 

 

Open- Alps, 25 

Source: [Open innovation relates external source of knowledge in Open- Alps, SMEs / LMT firms. Own Elaboration] 

 

4.4.3. Perspective of Missing Point: How do Catalan and Open- Alps SMEs/ 

LMT firms identify useful external source of knowledge in their firms? 

We present the key findings introduced for two case studies: Catalan and Open-

Alps, SMEs/ LMT firms. Our discussions of the missing points are as follows: 
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In Catalonia, Are the use of external source of knowledge related to OI concept 

activities? 

Revision of the key finding in the case reflects the present character of the situation 

when it comes to external source of knowledge. The result shows that firms make an 

effort to innovate in different ways and use different source of knowledge to innovate. 

Empirical evidence shows that only small number of SMEs/ LMT firms use the OI 

concept. According to Valls et al., 21, there are few formal collaboration both from a 

customer and a supplier perspective. Also, according to OECD, 34, 35 SMEs limit their 

ability to adapt and absorb knowledge from universities, other tertiary education 

institutions and other research institutions. R&D is declining because it is mainly 

financed out of cash flow which contracts in downturns. Finally according to CTecno, 26 

, there is a general lack of entrepreneurial spirit and a legal framework in universities 

for fostering such measures. Within this unstable innovation environment, it makes 

sense for firms to externalise their technological options and innovation opportunities 

through licensing to other businesses or by forming alliances and engaging in 

cooperative agreements rather than keeping options in stock and running the risk of 

never exploiting them, Chesbrough, 38 

 

In Catalonia, How do SMEs/ LMT firms identify useful external source of 

knowledge? 

Identification of the present situation shows that there are still challenges and 

difficulties facing the Catalan Case and the use of OI concepts and its external source 

of knowledge. The findings of the Catalan case are structured as follows: 

 The weakness is the lack of use OI concept and external source of knowledge.  

 The focus of university research and research still shows a limtitation in the field.  

 SMEs/ LMT firms limit their ability to produce output through external R&D 

activities. 

 Collaboration with other external source of knowledge like customers, suppliers, 

competitors, government bodies and consultants, isn’t deeply present in the case. 
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In Open- Alps, Are the use of external source of knowledge related to OI concept 

activities? 

 Revision of the key findings in the case reflects the present character of the 

situation when it comes to external source of knowledge. The result shows that firms 

make an effort to innovate in different ways and use different source of knowledge to 

innovate. Empirical evidence shows that in order to sustain the ability to introduce 

new products to the market successfully, many firms have shifted to a model of ‘open 

innovation’ that exploits the knowledge of a wide range of actors, Chesbrough, 38. 

There are evidences for the importance and validity of open innovation across many 

firms and contexts, Huizingh, 39. Add to all, this empirical analysis was useful for better 

understanding the main expectations from the web-based OI Platform for Alpine SMEs 

as well as for guiding the design and implementation of its major characteristics, Open- 

Alps, 25. A sucssesful innovation can be defined in many different ways and the key to a 

successful innovation tournament lies in the ability to extract the best few 

opportunities from a process that considers many factors, Terwiesch and Ulrich, 40. 

In Open- Alps, How do SMEs/ LMT firms identify useful external source of 

knowledge? 

Identification of the present situation show that, still there is challenges and 

difficulties facing the Catalan Case, and the use of OI concept and its external source of 

knowledge, the finding of Catalan case are structured as follow: 

 Weaknesses include lack of technological knowledge as well as lack of skilled 

personnel. 

 The opportunities are the use of OI concept and its external source of knowledge. 

 Understanding better the main expectations from the web-based OI Platform for 

Alpine SMEs. 

 The use of external knowledge has helped firms to innovative. Suppliers and 

customers have the highest rate that has been used as external source for Open/ Alps 

case. 

Finally, the difference of our two case studies shown above are based on a key finding 

from the selected data to help policy makers to find the differences between their case 

and other cases in the same field. 
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4.5. Concluding Remarks 

 

In our paper, we justify the differences between the two cases to obtain empirical 

evidence in the use OI concept and external source of knowledge. We found out that 

there is need to improve a number of points in the fields, to achieve innovation from a 

region standard innovation level and where Catalan SMEs/ LMT firms standing among 

other firms. Also, how other firms improved their innovation level, and which type of 

innovation carry out structural ideas and ensure the benefit in other SMEs/ LMT firms 

field. It is necessary to improve our understanding of the difference in innovation 

levels in the two cases and if they are relate to OI concept and its usage of external 

sources of knowledge. As OI concept is being addressed in the case of Open- Alps 

within the context of External source of knowledge, Catalan case is still facing 

challenges and struggles in the field of OI concept and its external source of 

knowledge. Catalonia also has a lot of opportunities in the fields of innovation and 

infrastructures in many fields. However, SMEs/ LMT firms still face some difficulties in 

their innovation process compared to the EU level, which need to be increased for the 

innovation output to be able to match regional and international competitors. 

Therefore, the important key of the open innovation model is how firms recognize, 

carry out and maintain knowledge and ideas from external sources in their innovation 

procedure, Raymond & St-Pierre, 41. How each of them relies on external source of 

knowledge in the innovation process of their SMEs/ LMT firms. Our articles rely on the 

following two Policy implications: 

 

A. As policy implication and tool: Our explanation of Catalan case in the first and 

second section, policies have the potential to influence the innovation level depending 

on the aspects of improving the SMEs/ LMT firms fields. Empirical finding on ICT sector 

in Catalonia indicate that there is a need to increase investing in the R&D activities and 

UR activities. Our investigation shows that SMEs/ LMT firms are left out of the 

innovation process. There appears to be no empirical evidence to show that SMEs/ 

LMT firms use or adapt OI concept in the field of ICT sector in Catalonia. In the 

structure of innovation for the field, they depend mostly on R&D activities and UR 

activities. There still needs to be an increase in the average level of both sectors We 

should note here that although the OECD classification is elaborated according to R&D 

ratios, R&D intensive firms occur in low tech sectors, and non-R&D intensive firms 

occur in high tech sectors, Kirner et al., 42; Santamaria et al., 43 . In other words, 
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Catalonia has a long industrial history and has an infrastructure to start adapting their 

policies for the sector and investing more in the field of SMEs/ LMT firms, industries 

sector. 

 

B. As policy implication and tool: Our explanation of Open-Alps case in the first 

and second section, policies have potential to influence the innovation level depending 

on the aspects of improvement in the SMEs/ LMT firms. Open- Alps sector, have 

started to adapt the OI concept in their research strategies. They are cooperating 

regionally to increase their innovation levels. To obtain external source of knowledge 

from their partners, they found out that there is a lack of knowledge on OI concept in 

there firms, but they invest and organize their research to improve and develop the 

sector of the SMEs/ LMT firms. External knowledge is a technological opportunity to 

improve innovation capacity and can be found in sources such as firm-university 

linkages or relationships with suppliers, customers, e.g. Klevorick et al., 44; Lee et al., 45; 

Grimpe & Sofka, 46 . Open- Alps is an EU project and is financed to increase innovation 

through cooperation and shared knowledge and to help firms innovate through Open-

Alps research as an external source of knowledge. 
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The Research Scope 

 This research analyzes open innovation, (OI) and innovation processes in Catalan 

firms and compares it with that in other EU countries through various frameworks 

from reference materials. The analysis provides recommendations for policy makers to 

implement and to increase the innovation activities in Catalan SMEs/ LMT firms and 

stresses on implementing OI concepts in the sector.   

We describe the present findings and future direction from a structured review of 

SMEs, LMT that is relevant to firms and industries in Catalonia. We review the 

literature to understand the structure of Catalan industries model and the 

effectiveness of OI model. We compiled the relevant outcome of the research 

structures in terms of different themes such as OI activities, R&D, UR and external 

source of knowledge literature to study their effect on the firms in Catalonia who are 

striving to develop innovation in the region.  

We discuss the current finding and future direction of SMEs/ LMT firms, industrial 

sector in Catalonia. To enhance definition of “Open innovation, Technological Change, 

Industrial Innovation and Industrial Policies” in the field, we focus on SMEs/ LMT firms 

to provide a structured approach for Catalan case. 

We considered examples from the history of SMEs, LMT firms in Catalonia in order 

to structure a result of current needs to be developed in the future. The first part 

focuses on an introduction to data structures, defining these data structures from 

previous literature and descriptive statistics. We introduce and review items of 

previous research in the area which indicate the structure and result of our research 

chapters as follows: 

Current Finding of Catalan SMEs/ LMT Firms, Industries Sector 

We found that innovation has a significant impact on economic growth. Several 

recent studies show that Catalan SMEs/ LMT firms have been active in innovation 

processes. The structure of Catalan framework has been changing and new industries 

are being created through innovation presently. The innovation factor has aided the 

growth of the Catalan industry. 

However, there are several challenges that Catalan firms are facing with the current 

economic situation. Research findings on Catalan SMEs/ LMT firms industry and 
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outcomes suggest that SMEs/ LMT firms still need to improve their innovation process 

to reach the innovation levels in several EU countries. 

The structure of innovation in Catalonia faces some critical points at the current 

time. First, the current economic crisis, market needs and competitors from 

international industry in Catalonia have an effect on the current situation of the field. 

Second, implementing OI activities are important to develop the innovation process, 

but at the same time, the ability of the firms to raise their innovation level in many 

areas and challenges to finance their innovation process and projects. Finally, the 

government’s help in the field are limited to them. The current findings on industrial in 

SMEs/ LMT firms are as follows: 

Structured Review of the Result on Catalan SMEs/ LMT Firms, Industries 
Sector 

It seems necessary to conduct research and the outcome of it will help Policy-

makers to manage the change of the situation in terms of such measures as Present 

findings. We indicate that OI activities and R&D activities help firms to innovate not 

only adapting new knowledge from the academic fields to help firms, but also policy 

decisions that could help more in changing and increasing the innovation activities. 

There is evidence for effectiveness on policy implications for Catalan SMEs and LMT 

firms. We establish research that explains the use and the importance of OI in firms 

and found out that in addition to the elements that firms need at the current time, 

there is also a serious need of help from policy makers to these firms who are 

struggling due to the current economic situation.  

 The purpose of the research result provides the current situation on the 

innovation activities and process and the use of OI activities, R&D activities, UR 

activities and external source of knowledge and innovation level. Our research refers 

to different findings and concepts, the linking between academic world and firms, 

policy change, increasing the innovation level and increasing financing for innovation 

activities in firms, including: 

1) Our research design literature result depends on selected articles from OI activities 

and Catalan SMEs/ LMT firms cited in the field of innovation and technology in the 

industrial sector. 
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2)  We use a descriptive statistic as an indicator of SMEs/ LMT firms in order to 

examine our research questions and hypothesis. Our descriptive statistics is derived 

from several resources. We sample data in chapter two from, 2008 to 2010, in chapter 

three from 2008 to 2012 and in chapter four from 2011 to 2013. 

 

3)  The results of the research establish a relationship between different themes and 

OI activities in Catalan SMEs/ LMT firms and as we have previously reviewed in the 

literature, the effectiveness and efficiency of OI activities, the implementation process 

of OI activities and the use of external source of knowledge in SMEs/ LMT firms. We 

use this research to compare the innovation activities of Catalonia and Several EU 

countries firms. 

Catalan SMEs/ LMT Firms and Industries  

The present findings allow us to describe the current need of Catalan firms. We 

found out that a positive effect to the economy to help SMEs/ LMT firms to higher 

their innovation levels and to be able to face International market in their country, we 

can’t deny that Catalonia has thrived out of SMEs/ LMT firms, industrial sector. The 

decision has to be taken from policy makers in this field to improve the average 

innovation levels. We found that Catalan innovation level is lower than innovation 

level in the region in many issue as well as R&D activities, UR activities and the use of 

external source of knowledge. It will be difficult for firms to develop this alone and will 

need help through policy decisions. This can change the economic situation if they 

start to focus on changing the current situation through different perspectives in the 

field. 

In our research, we describe data result in the fields of SMEs/ LMT firms on OI, R&D, 

UR activities, the use of external source of knowledge and the innovation level as 

indicators for Catalan policy makers. Our research presents data from Catalan SMEs/ 

LMT firms and industries including: 

The analyses of the use of OI activities and innovation average level, innovation 

process in Catalonia shows impressive improvement at different levels, but the 

performance of SMEs/ LMT firms in Catalonia and their innovation processes still faces 

challenges in the structure of linking between R&D, UR activities and firms. 
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The research encourages policy makers to take decision to focus on innovation 

activities with regard to the SMEs/ LMT firms, industries sector in Catalonia. We should 

note here that although the OECD classification is elaborated according to the needs of 

increase in the average innovation level of SMEs/ LMT sector in several EU countries. 

We suggest that further links be established and expanded between firms and R&D 

and UR activities will helps firms in their innovation process which still face challenges 

in the coordination and implementation of OI and the development of different 

strategies to be applied in SMEs/ LMT firms in Catalonia. We found that innovation 

process takes place at different levels in a firm when we investigated in Catalan SMEs/ 

LMT firms. We responded to the need to understanding this sector on how Catalan 

firms can implement OI activities by comparison to firms in other EU countries.  

We emphasize that there are many other tools to understand before one can start 

to implement OI activities. One of these tools is to increase the average level of 

innovation activities, R&D and UR outcomes in industrial sector and especially SMEs/ 

LMT firms. Catalonia has many opportunities of innovation infrastructures in many 

fields. However, SMEs/ LMT firms still face some difficulties in their innovation process 

compared to the EU average level, which need to be increased for the innovation 

output to be able to match regional and international competitors 

The Future of Catalan SMEs/ LMT Firms and Industries  

In the near future, there is a need for a movement from policy makers toward the 

sustainability of SMEs, LMT, and the industrial sector. Future direction of the 

framework of Catalan Industrial, SMEs/ LMT firms, to increase the level of innovation 

and use OI activities are important to sponsor industry and firms. The evidence shows 

that future industrial sector approaches need to provide a sustainable environment. 

The benefits of such strategies need to be evaluated from policy makers who are 

responsible for sustaining the Catalan Industry which has long developed industry 

requirements. 

Future Directions of our research are based on OI approach and the field of SMEs/ 

LMT firms in Catalonia. We indicate the issues that Catalan firms are facing to provide 

directions for future research and policy makers. Our goals are the following: 

1) We provide evidence that helps in policy changes which we have identified in the 

research that Catalan firms recognise the difficulties they face in their innovation 
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process and the effect of economic crisis, local and regional competitors and policy 

maker decisions. 

 

2) We provide evidence that the needs of firms to be able to develop their innovation 

process in the future are: Increasing spends on R&D activities, UR activities and the 

implement of OI activities tool in their firms that needs attention from both firms’ 

owner and policy makers in the government of Catalonia. 

 

3) We provide a comparison between the innovation levels of Catalan and several EU 

countries firms in the field of SMEs/ LMT firms, industrial sector. We found out there is 

a gap between them that needs to be filled to help the development process of the 

firms. 

 

4) We ensure that Catalan firms do recognise that they are part of EU countries and a 

dynamic industry always faces challenges in the open market. In achieving this, 

challenging the Catalan firms need a sustainable plan that will play an important part 

in the innovation process of Catalan SMEs/ LMT firm’s future. Catalonia has entered an 

innovation process and agreements to sustain their SMEs/ LMT firms’ field, but there 

still is a need to understand the challenges and opportunities that they face, nationally, 

regionally and in there developments process, they need to establish a sustainable 

plan for the field.  

In conclusion, our recommendations for future researchers indicate the needs of 

firms in their development process. Our results found there is a need to increase 

spends on innovation, R&D and UR activities in the field and the link between SMEs/ 

LMT firms and the outcomes of innovation activities. Furthermore, policy changes will 

affect the innovation process of SMEs/ LMT firms, through new policies considering 

the previous points which policy makers are able to make or change in the future of 

SMEs/ LMT firms. 

 Our research presents the results are to improve the innovation process of SMEs/ 

LMT firms. We found out that the increasing use of OI tool such as the external source 

of knowledge will provide firms with new knowledge. The link between innovation 

outcomes and SMEs/ LMT firms will help firms to improve their innovation levels and 

ensure that they need to increase their spending on their innovation activities. A 

significant focus on innovation skills such as OI activities will help firms to have 
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sustainable benefits in the future. Innovation level providers highlight the important 

role that firms have in contributing to the development process by comparing their 

firms innovation level with others in the same region, which they operate in how they 

will create a sustainable growth for their firms, to reduce the policy decision, to 

increase investing in innovation activities and gives more attention to the field of 

SMEs/ LMT firms in Catalonia. 

The result provides a challenge for reforming policy decisions on increasing 

investment in the field of innovation for SMEs/ LMT firms in Catalonia. The Strategy for 

Sustainable Growth needs to increase and improve the innovation activities. This 

opportunity to obtain essential innovation level and Catalan firms to be able to 

compete in the current market, innovation activities is an important driver of SMEs/ 

LMT firms in several EU countries and Catalonia. 

Further founded on Catalan SMEs/ LMT firms, flexible structure will help firms to 

innovate and support the needs of increase in the innovation levels and invest more on 

research to change policies. Also create stronger links between academic world and 

Catalan SMEs/ LMT firms to help firms to take action by obtaining new knowledge by 

increasing spend on innovation activities. It is essential that innovation activities gain 

when firms invest in the innovation process in Catalan case and the reduction in 

innovation needs to be analysed deeply. 

 Therefore, the key finding of the research is to build a map of needs in the 

innovation process of Catalan firms. We identified the needs of innovation activities 

that need to be adapted from firms in their innovation process. We identify the 

current needs of Catalan firms as follows: 

1) The innovation process needs are to a) Establish a strong relationship between 

academic world and firms, b) Increase spending on R&D activities, c) build bridges 

between firms in the region of EU countries and Catalonia 4) Increase the innovation 

level of SMEs/ LMT firms compared to EU countries average level. d) Increase the 

cooperation of R&D, UR activities and firms. In short, the cooperation levels between 

various centres has to be increased to put shared knowledge acquired from there firms 

to good use. 

 

2) The policy makers have to help firms increase their innovation level in the fields. 

They need to increase all the activities that we found out and discussed in the 
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innovation process that needs to be increased. New policy should be able to help firms 

increase their competiveness through the cooperation between firms and R&D, UR 

department. New policies that help firms in their innovation process to finance the 

innovation activities and get new knowledge to be able to increase their productivity 

according to the needs of the market.  

 

3) We assume that Catalan SMEs/ LMT have a long track record with the innovation 

process in the field. The development of this innovation structure will help firms in 

Catalonia to increase their productivity, especially when policy makers start to increase 

their support to them. We notice the support to firms from policy maker is imitated 

through our analysis of the field and the comparison between our Catalan frameworks 

with other EU countries. Also the policy strategy needs to identify the return of 

investment on innovation activities in SMEs/ LMT firms when they start to increase 

their spending on innovation. It is a future comment to the research to investigate this 

area to encourage policy makers to change their decision and policy in this regard.  
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