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Enhancing SMEs firm’s innovation culture through PROs collaborations.

Do all firms benefit equally?

Abstract:

The purpose of this paper is to explore whether collaborating with Public Research
Organisations (PROs) can increase the firms’ innovation culture and its determinants. To this
aim, we address the following research questions: i) Do firms enhance their innovation culture
because of their collaborations with research organisations? ii) If so, what are the conditions
under which firms experience an increase in innovation culture because of establishing
collaborations with research organisations? The empirical study is based on a unique database
implemented within the framework of the IMPACTO project aimed at providing a wider
understanding of the impact of the collaboration between firms and the Spanish largest PRO
(CSIC). Results indicate that firms counting with a formalized innovation plan create the
conditions to embrace an innovation culture provided by the collaboration with PROs.
Moreover, if these firms pursue a deep search strategy the latter relationship reinforces. These
findings could be of interest for managers because it enlightens them on how to increase

innovation culture by collaborating with research organisations.

Keywords - Innovation culture, firms-PRO collaborations, collaboration benefits, formal

innovation plan, search strategy, SMESs



1. Introduction

The role of innovation in contributing to firm’s performance is a well-established relationship in
the literature (Daellenbach, McCarthy, & Schoenecker, 1999). Innovation is widely “used to
describe the introduction and spread of new and improved products and processes in the
economy” (Freeman, 1974, p.18). On a regular basis innovation has been extoled as
unavoidable in allowing organizational growth on a long term basis (Teece, Pisano, & Shuen,
1997)

To be innovative, firms need to have an organizational culture which builds around innovation,
that is, increase the firm’s innovative culture (Martin-de Castro, Delgado-Verde, Navas-Lopez,
& Cruz-Gonzalez, 2013; Santos-Vijande, Gonzalez-Mieres, & Sanchez-Lopez, 2012). The
organization needs to involve all employees in the innovation process and create a common
belief based on the relevance of innovation to be successful. Moreover, recent trends on open
innovation stress that innovation is an output that is only possible when external agents other
than the firm are also involved in the process (Bishop, D’Este, & Neely, 2011; Chesbrough,
2003; Gulbrandsen, Mowery, & Feldman, 2011; Perkmann et al., 2013).

However, previous studies investigating the firm’s innovation culture (i.e., Dobni, 2008; Hogan
& Coote, 2014; Santos-Vijande et al., 2012) have not taken into account how external agents
contribute to this process. In this paper, we are especially interested in the role of research
organizations due to their innovative nature. Firms look out for research organizations in order
to find state of the art research leading to technological breakthroughs (Miotti & Sachwald,
2003). This process entails exploratory learning, experimentation and the toleration of high risk,

which allows firms to learn and become more innovative.

Moreover, in this paper we focus on SMEs. Recently, Huizingh (2011) claims that more
research is necessary in order to disentangle in what sense SMEs benefit from their
collaboration with external agents. Also Van de Vrande, De Jong, Vanhaverbeke, & De
Rochemont (2009) call attention to the fact that small firms are increasing their collaborations
with external partners and that this is especially relevant, because small firms usually suffer

from limited resources and external sources emerge as potential providers of these resources.

We conduct this study focusing on Spanish SMEs that have established collaboration
agreements with the CSIC?, the Spanish largest Public Research Organisation (PROs). In Spain
SMEs represent more than 99.88% of the Spanish productive system (IPyme, 2015). Taking
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into account this framework the paper aims to answer the following questions: 1) To what
extent SMEs increase their innovative culture through their collaborations with research

organisations? 2) What type of firms achieves to benefit more?

In this sense, we contribute to the literature in several ways. First, studies analysing innovation
culture focus mainly within the firm’s boundaries. However, we bring in open innovation
contributions to claim that innovation culture can be enhanced through the leverage of external
sources of knowledge. Second, we also inform the literature of open innovation by claiming that
SMEs are able to benefit from research organisations not only in terms of technological
innovation but also by increase their innovation culture. Finally, we contribute to the absorptive
capacity literature by highlighting that research and development (R&D) is not the only
facilitating factor in open innovation, but firms also need to have a formal innovation plan in

place.

The paper is organized as follows. Section 2 sets out the conceptual framework highlighting the
importance of innovative culture and the potential firms can accrue from collaborating with
research organizations. Section 3 sets out the main research questions addressed in the paper
and examines the main factors allowing firms to benefit more from their collaboration with
research organization in terms of increasing their innovation culture. A description of the data
used in the analysis is contained in Section 4; and Section 5 presents the main empirical results.

Section 6 presents our conclusions.

2. Literature Review
2.1 The importance of organisations’ innovation culture

The concept of organisational culture refers to a set of values and beliefs that provides norms of
expected behaviour to be followed by its members and that defines the ways in which an

organisation conducts its activities (Barney, 1986; Schein, 1992).

It is well recognised that individuals working at organisations are the main source of value for
these organisations since they undertake the final actions that ultimately affects the overall
organisation (Grant, 1996). However, there is also a wide consensus about the key role of the
social context and the culture surrounding these individuals in supporting or hindering the
specific actions they conduct and the way they behave to accomplish organisational goals

(Menzel, Aaltio, & Ulijn, 2007). Thus, a strong culture in a firm provides shared values, rules



and norms that shape employees’ behaviour, ensuring that everyone is on the same track to
achieve firms’ goals (Colquitt, Lepine, & Wesson, 2009; Robbins, 1996).

The influence of the culture on the employee is particularly important for firms aimed at
promoting innovation processes given the uncertain, unpredictable and risky nature of
innovation. The reason is that employees may face drawbacks when demonstrating an
innovative behaviour? such as the exploration of new ideas within or beyond firm’s boundaries
and its application to organizational purposes. For instance, innovative behaviour may have
attached a cost associated to proposing new ideas that questions old practices and probably
supporters of these practices. Demonstrating an innovative behaviour is not always amenable
across different contexts or organizational cultures since challenging established practices may
create situations that arise possible conflicts with other employees within the organization
(Janssen, 2003).

For this reason, in order to avoid possible conflicts to arise and legitimize innovation
behaviours, firms adopt practices to signal that innovation is a desirable behaviour in the
organization (Yuan & Woodman, 2010). In this sense, the way in which a firm receives new
ideas and reacts to them characterises its innovation culture. Thus, innovation culture is
understood as a specific facet of the organisational culture (Brettel & Cleven, 2011) referred to
the shared norms, values, beliefs and assumption among employees that could facilitate the

innovation process (Martin-de Castro et al., 2013; Santos-Vijande et al., 2012).

Indeed, it is widely recognised in the literature that organisational culture affects innovation
(Ahmed, 1998; Gonzélez de la Fe, Hernandez Hernandez, & van Oostrom, 2012; Martins &
Terblanche, 2003; Naranjo-Valencia, Jiménez, & Sanz-Valle, 2012; Sadegh Sharifirad & Ataei,
2012) and that the existence of shared values between organization and individuals is among the
factors that most affect innovation in either a positive or a negative way (Naranjo-Valencia et
al., 2012). Culture shapes the way in which innovation is understood within the organisation,
predisposes the way in which employees see innovation favourably, which affects their degree
of commitment and their behaviours or actions undertaken to reach firm’s innovation goals
(Hartmann, 2006; Russell & Russell, 1992).

Indeed, previous studies highlights the relevance of having a culture that permeates all the

members of an organization with an innovative attitude, thus suggesting that a positive attitude

2 Innovation behaviour has been defined as “as an employee’s intentional introduction or application of new ideas,
products, processes, and procedures to his or her work role, work unit, or organization” (Yuan & Woodman, 2010, p.
324).



towards the generation of new ideas, the implementation of new approaches, and working on
team are key elements to stimulate and promote organisations innovative capacity
(Gopalakrishnan & Damanpour, 1994; O'Reilly, 1989). This implies that firms that do not
penalise the contribution of new ideas, that are tolerant with mistakes and that support and
encourage employees to share their novel ideas are those firms that exhibit an innovation culture

oriented towards innovation are therefore, those firms more prone to innovation.

2.2. Research organisations and firms collaborations and potential benefits

External partners, such as suppliers, customers or research organisations (universities and
research centres) are firm’s alternatives in their search for innovative ideas (Laursen & Salter,
2004; Sanchez-Gonzélez & Herrera, 2010). Innovation is not fruit of solely firm’s resources, but
also from those resources leveraged by their partners. Open innovation approach even suggests
that external sources are sometimes even more relevant than internal sources of knowledge in

innovation processes (Chesbrough, 2003).

In particular, research organisations are very interesting alternatives for firms, because those
firms successfully interacting with universities and research organisations introduce innovations
with a higher degree of novelty (Amara & Landry, 2005; Becheikh, Landry, & Amara, 2006).
This is linked to the fact that research organisations are large repositories of knowledge,
information, skills, which usually involve high-qualified workforce and broad capabilities
(Santoro & Chakrabarti, 2002). Specifically, research organisations focus on the most generic or
basic end of the R&D complex and entail less commercial risks as they do not follow as main
objective the direct applicability and exploitation of knowledge. In this sense, co-operation with
research organisations increases the firm’s chance of introducing a technological breakthrough
(Miotti & Sachwald, 2003).

Most of previous studies highlight the benefits of firms collaborating with research
organisations in terms of technological innovations, and more specifically in terms of their
degree of novelty (Belderbos, Carree, Diederen, Lokshin, & Veugelers, 2004; L66f & Brostrom,
2008; Monjon & Waelbroeck, 2003). These empirical studies focus on technological innovation
as a possible output of the firm’s collaboration with research organisations. However, as long as
there is an interaction between research organisations and firms, there is a learning process in
place. Specifically, research organisations provide firms with complementary knowledge,
technologies and skills that have a large potential for learning (Un, Cuervo-Cazurra, &
Asakawa, 2010).



3. Development of hypotheses
3.1 Innovation culture as a benefit from research organisations and firm collaboration

Firms and research organisations operate under different systems. research organisations are
based on the principles of ”public science”, free, rapid and objective dissemination of research
outputs; while firms rely on “private science” principles, that is, appropriation and private
commercialization of research results (Dasgupta & David, 1994; Manjarrés-Henriquez,
Gutiérrez-Gracia, Carridon-Garcia, & Vega-Jurado, 2009). These divergent principles entail
differences in terms of goals, incentives, structures and resources. Academic and commercial
activities require different skills and abilities; while the former requires how to conduct rigorous
research, the latter seeks commercial accomplishments (Ambos, Makeld, Birkinshaw, & D'Este,
2008; D’Este & Patel, 2007).

These differences entail tensions and difficulties to conduct successful interactions, but also
amplifies the chances of learning. Collaborations with research organisations are related with
exploratory learning, which enables problem-solving (Koza & Lewin, 1998); ability to manage
unfamiliar knowledge and skills, experimentation and the toleration of high risk (Bierly & Daly,
2007). These attributes are necessary in order to increase the innovative culture of the firm. We
argue that interacting with these types of organisations, helps the firm’s employees to become
more innovative oriented and eventually, increase the organizations’ innovative culture. In the
case of SMEs, this is especially relevant. Their liability of resources makes them more prone to
collaborate with PROs, meaning a higher potential for learning (Van de Vrande et al., 2009)

Thus, we pose the following hypothesis:

H1: SMEs benefit from their collaboration with research organisations in terms of

increasing their innovation culture.

3.2 Innovation formal plan

Not all firms benefit equally from research organizations collaborations (Cohen & Levinthal,
1990). Eventually, firms that are intensive in R&D can take more advantage from research
organisations collaborations. Using absorptive capacity as their main theoretical framework, the
majority of these studies examines R&D as a condition to fully benefit from research
organizations pool of knowledge, and rather ignores the role of other firm’s organizational
practices (Colombo, Rabbiosi, & Reichstein, 2011).



A first aspect that might facilitate firms and research organisations collaboration is the presence
(and relevance) of innovation within the mission, vision and strategy of the firm. The mission
and the vision of a firm determines the raison d’étre, the main purpose that the firm exists and
the future direction (where the firm wants to be in the future), both shaping the strategy of the
firms and its strategic goals (Hamel & Prahalad, 1994; Mintzberg, 1989). The implementation
of a strategic plan oriented towards innovation (i.e., an innovation plan) reflects firms’

innovation priorities and objectives and the way to reach them.

We argue that firms making a stated and working innovation plan, when interacting with
research organisations, are incentivized to learn how to generate a climate keen to promote new
ideas, enhance flexibility, teamwork and freedom. In other words, these firms have a higher
chance of increasing their innovation culture through their collaboration with research

organisations. Thus, we pose the following hypothesis:

H2a: SMEs that count with a formal innovation plan benefit more from their collaboration

with research organisations in terms of innovation culture.

3.3 Open search strategy

Firms that have in place an open search strategy may also influence the benefits obtained from
their PRO collaborations. Search strategies are “problem-solving activities that involve the
creation and re-combination of technological ideas” (Katila & Ahuja, 2002, p.1184). Scholars
have theorized on different categorizations towards firm’s search strategies (Rosenkopf &
Nerkar, 2001; Rothaermel & Deeds, 2004). Firms search strategies can be internal and external
(Rosenkopf & Nerkar, 2001). Moreover, external search strategies can also be differentiated
into breadth and depth (Laursen & Salter, 2006). Breadth strategy is defined as the number of
different search channels that a firm draws upon in its innovation activities, and depth strategy,

as the extent to which firms draw intensively from different sources.

Laursen and Salter (2004) argue that the extent to which firms rely on different types of
information sources, is an important driver of collaboration and derive benefits from
universities. Specifically, these authors found that openness strongly influences the probability
of using university knowledge in innovation activities. In other words, firms that have adopted
an “open” approach to innovative search are more likely to use universities as a source of

innovation.



Thus, we argue that firms can gain much from collaborating with research organisations when
having in place an open search strategy. Having experience in collaborating with other sources
of innovation and handling a portfolio of collaborations have positive spillovers in benefiting
from research organisations. Concretely, SMEs can access valuable resources and strengthen

their innovative culture. Thus, we argue:

H2b: SMEs that count with an active search strategy (breadth and depth) benefit more from

their collaboration with research organisations in terms of innovation culture.

3.4 Innovation formal plan and search strategy

It is also reasonable to assume that firms having both, an innovation plan in place and an active
open search strategy, are more prepared to take full advantage of their collaboration with
research organisations. We argue that when these two characteristics are in place in a firm, they
will reinforce each other, and the firms will increase more their innovative culture from research

organisations collaborations. Following this line of thought we argue:

H2c: SMEs that count with a formal innovation plan and an active search strategy benefit

more from their collaboration with research organisations in terms of innovation culture.

4. Methodology
4.1 Population, sample and data source

The empirical study is based on a unique database implemented within the framework of the
IMPACTO project. The aim of this project was, among others, to provide a wider understanding
of the impact of the collaborations between firms and the Spanish largest Public Research
Organisation, the CSIC?.

Our population of study are the 1891 Spanish firms that established at least one of the 5334
formal contracts signed with CSIC during the period 1999-2010. Data was collected using a
questionnaire containing general questions regarding the firm’s characteristics and the
management of innovation activities, and specific questions related to the firm’s collaboration
with CSIC, its motivations to collaborate and the benefits obtained. Data from each firm was
provided by the firms’ responsible of the contract signed with CSIC, since it is expected to be

the person with most information (from the firm side) for assessing the development of the

® For more details on the CSIC characteristics at the time of the study, please see Olmos-Pefiuela,
Benneworth, & Castro-Martinez (2014)



collaboration and its results. In case it was not possible, the manager of the firm with enough
knowledge about the collaboration established with CSIC was approached to provide the unique

information required.

A pre-test of the questionnaire was conducted before the data collection to ensure that its
content was well understood among its potential respondents. Thus, data was gathered by
conducting interviews to the abovementioned managers (usually R&D managers or technical
managers). The fieldwork was conducted between the 1% October 2010 and the 31% January
2011 and we obtained a sample of 794 Spanish firms which corresponds to a response rate of

almost 42%.

Harman’s one-factor test was performed to assess whether there were problems of common
method bias in the data collected. There are not concerns of common method bias since the

result of the test was within the boundaries recommended by Podsakoff & Organ (1986).

The questionnaire information was complemented by the data provided by the Iberian balance
sheet analysis system database (SABI) which provided data about firm’s age, size and sector.
Our final sample was made up by all the firms from which we had information from the two
sources (the gquestionnaire and SABI) which account for a sample of 756 firms. Since this study

focuses on SMEs, the final sample analysed is 610 firms.

4.2 Dependent variables

As discussed in the introduction, we are interested in examining which firms could benefit from
collaborating with CSIC in terms of increasing their innovation culture. Thus, other than
focusing on the benefits related to innovation widely addressed in the literature — such as
product and process innovation (Aschhoff & Schmidt, 2008; L66f & Brostrém, 2008), here we
focus on firms’ innovation culture as a potential benefit from collaborating with PRO,
understood as the values and beliefs shared in the firm that facilitate or promote innovation
processes (Martin-de Castro et al., 2013; Santos-Vijande et al., 2012). Thus, having an
innovation culture is identified as the promotion of new ideas, flexibility, freedom or teamwork
(Arad, Hanson, & Schneider, 1997; Hogan & Coote, 2014; Menzel et al., 2007; Naranjo-
Valencia et al., 2012; Robbins, 1996).

The dependent variable ‘increase of innovation culture’ is constructed using information from

the questionnaire regarding the benefits that the firm experienced from collaborating with CSIC.
Specifically, the respondent indicated whether the firm benefited from an increase of its

10



innovation culture as a consequence of its collaborations with CSIC, and the degree of
importance of this benefit for the firm. The degree of importance was assessed with a four-point
Likert scale ranging from 1 “no collaboration/not beneficial” to 4 “highly beneficial”

(Valmaseda-Andia, Albizu-Gallastegi, Fernandez-Esquinas, & Fernandez-de-Lucio, 2015).

4.3 Independent variables

Innovation plan

The independent variable related to firm’s innovation plan was approximated through the firm’s
availability of an innovation strategic plan. Specifically, respondents were asked to inform
about the state of their innovation plan by selecting one of the four following options: a) the
firm had no innovation plan; b) the firm was planning to develop an innovation plan; c) the firm
was in the process of developing an innovation plan; d) the firm already counted with an
innovation plan. We created a binary variable to make a distinction between those firms already
involved in the process of developing an innovation plan or with implemented innovation plan,
and those firms without an innovation plan or at an early stage (such as planning its
implementation). Thus, we created the binary variable named innovation plan that takes the

value 1 if the firm has an innovation plan or is implementing it, and 0 otherwise.

Search strategy

Regarding the independent variable related to “search strategy” for innovation, the respondents
were asked to indicate the degree of importance they attached to different sources of
information to improve their innovation processes. The sources of information provided in the
questionnaire included an internal source (i.e., internal knowledge of the firm) and diverse
external sources (i.e., suppliers; clients; competitors; consultants, laboratories or R&D private
institutes; universities and public research bodies; technology centers; conferences, congresses,
fairs and professional meetings; regional and national governments; and professional and
industry associations). The degree of importance they attached to these sources was assessed

with a four-point Likert scale ranging from 1 “not important” to 4 “very important”.

For the construction of the search strategy variables, we distinguish between internal and
external search on the bases on whether the sources were located within the firm or outside the
firms® boundaries. Additionally, following Laursen & Salter (2006) we distinguish between
breadth search and depth search and we created three variables namely: breadth external

search; depth internal search and depth external search.
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Breadth external search defines the variety of external sources used by the firm to and is
constructed as a combination of the nine external sources abovementioned. The first step has
been to code each external source (initially ranging from 1 to 4) into a binary variable that takes
the value O if the firm has not relied on this source for innovation, and 1 otherwise. The second
step has been to add up the nine variables to construct the variable breadth external search that
takes the value 0 if the firms has not relied in any external source, and 9 in when it has relied in

all of the external sources proposed.

Since depth external search relates to the intensity to which firms rely on external sources, the
first step to construct this variable was to code each external source (initially ranging from 1 to
4) into a binary variable that takes the value 1 if the firm reported that the external source was
very important for innovation, and O otherwise. Then we added up the nine binary variables
obtained to construct our independent variable depth external search, that takes the value O if
the firms has not consider very important any of the external sources, and 9 if it has considered

as very important the nine external sources of information proposed.

Finally, depth external search was constructed as a variable ranging from 1 to 4 that captures

how important was for the firm to draw on their internal sources of information for innovation.

4.4 Control variables

Control variables such as intensity in R&D, previous experience of collaboration, age, size and
sector were also included in the regression analysis.

First, we measure technological capacity (intensity in R&D) using a scale from 1 to 3, where the
value 1 captures that the firm does not develop internal R&D; the value 2 indicates that the firm
pursues R&D occasionally; and the value 3 reports that the firm develops internal R&D on a
yearly basis. Second, we capture the experience in collaborations through a binary variable that
takes the value 1 in the case the firm considers CSIC to be the most frequent external partner
used in their collaborations, and 0 otherwise. Third, we control for the age of the firm using a
continuous variable that counts the number of years since firm’s foundation. Fourth, the size of
the firm was captured through a continuous variable measuring the number of employees of the
firm. We use a logarithmic transformation to match this variable with a normal distribution.
Finally we also control the firm’s industrial sector. Firm’s in our sample belong to a wide range
of sectors, so we created a binary variable for each sector that take the value 1 if the firm

belongs to this sector, and O otherwise. The sectors considered were: construction; energy and

12



water supply; mining industry; services; agriculture, forestry and fishing, high technology

manufacturing, low technology manufacturing, and medium-high technology manufacturing.

4.5 Analysis

To address our first research question, we conducted a descriptive analysis to explore the extent

to which firms’ collaborations with CSIC enhanced their innovation culture.

Then, in order to explore how the collaboration with PROs can support firm’s innovation
culture improvements, we have carried out an ordered logistic regression. More specifically we
have considered increase of innovation culture as our dependent variable and we included
firm’s innovation plan; breadth external search; depth internal search and depth external
search as the main independent variables. In particular, we have paid special attention to the
firm’s deliberate efforts of formulating and formalizing an innovation plan inasmuch as the
firm’s search strategies for improving their innovation processes. We have estimated four

different specifications to test our hypotheses (as deeper explained in the result section).

Descriptive statistics and bivariate correlations of the independent variables and control
variables of the study are reported in Table 1. The correlation matrix indicates weak correlation
coefficients. Column 6 reports the VIF (the Variance Inflation Factor values is the reciprocal of
the tolerance statistic values) which indicates whether two independent variables have a strong
linear relationship. All VIF values are much lower than 10, which suggest that multicollinearity
is not a concern in the regression analysis (Field, 2009; Neter, Kutner, Nachtsheim, &
Wasserman, 1996). Moreover, we have used mean centered variables for the evaluation of the

moderating effects in order to reduce multicollinearity problems.

[Insert Table 1 about here]

5. Results
5.1 Descriptive results

The descriptive statistics computed for the variable increasing innovation culture indicate that
38% of the firms interviewed reports that, as a result of collaborating with CSIC, the increase of
innovation culture was important and highly beneficial. This result supports our first hypothesis
that SMEs benefit from PROs in terms of increasing their innovation culture. However, since
not all of the firms benefit or equally benefit from collaborating with a public research bodies,

this leads us to our next research questions which is to identify what are the characteristics (in
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terms of innovation plan and search strategies) of those firms that increase more their

innovation culture as a result of collaborating with CSIC.

5.2 Regression results

The results of the ordered logit model are presented in Table 2. Specifically, we run four
different models in order to test hypothesis 2 presented in the study. Model 1 is our baseline
model and includes our four independent variables namely innovation plan, breadth external
search, depth internal search, depth external search along with the control variables. Model 1
has been specified to test our hypotheses H2a and H2b. Model 2, 3, and 4 include the same
variables of the baseline model, and additionally includes the interaction between innovation
plan and one type of search strategies. Thus, Model 2 includes the interaction innovation
plan*breadth external search, Model 3 includes the interaction innovation plan*depth internal
search, and Model 4 includes the interaction innovation plan*depth external search. The
inclusion of these interactions is aimed at exploring whether search strategies can exert a

moderating effect between formal innovation plan and increasing firms’ innovation culture.

Results in Model 1 show that having a formal innovation plan and search strategies determine
the extent to which firms take advantage of PROs collaborations in terms of increasing their
innovation culture. Specifically, innovation plan has a significant positive effect on increasing
innovation culture, which supports our hypothesis H2a and suggests that those firms having a
formal strategy oriented to innovate may take more advantages from their collaborations with

external research bodies.

However, not all search strategies equally affect our dependent variable. Indeed, while breadth
external search has a significant negative effect on increasing the culture innovation of the firm,
no evidence of a significant relationship is found for the other two search strategies (depth
internal search and depth external search). Thus, our data does not support our hypothesis H2b
that established that SMEs that count with an active breadth search strategy benefit more from
their collaboration with PRO in terms of innovation culture. Regarding the control variables,
results indicate that higher levels of internal R&D, a higher experience in collaborating with
CSIC, and firm’s age are significantly and positively related with a higher increasing of firms’
innovation culture derived from their collaboration with CSIC. Moreover, the variable firm’s

size shows a negative significant association with increasing firms’ innovation culture.

[Insert Table 2 about here]
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Model 2, 3 and 4 are run to test the hypothesis H2c arguing that innovation plan and search
strategy may be complementary strategies reinforcing each other, and that firms with both
characteristics may benefit more from collaborating with CSIC in terms of increasing their
innovation culture. Results from Model 3 (Model 4) show a significant positive coefficient
relationship between the interaction innovation plan*depth internal search (innovation
plan*depth external search) and increasing innovation culture. We cannot infer the same
relationship in the case of the interaction innovation plan*breadth external search since the
coefficient is non-significant (Model 2). These results suggest that, even if depth internal search
and depth external search have not a direct significant effect on increasing innovation culture,
when they are combined with a formal innovation plan, the effect is significant and positive on
increasing firms’ innovation culture. Graphically, Figure 1 illustrates the moderating effect of
innovation plan on increasing innovation culture when depth internal search varies. At high
levels of depth internal search the effect of innovation plan on increasing innovation culture
becomes higher. Likewise, Figure 2 illustrates the moderating effect of innovation plan on
increasing innovation culture when depth external search varies. At high levels of depth
external search the effect of innovation plan on increasing innovation culture becomes higher.
However, in the case of breath, the interaction between this type of search and having an
innovation plan is non-significant. Thus, we can accept H2c just in the case of depth search
strategies, but not in the case of breath strategies.

[Insert Figure 1 about here]

[Insert Figure 2 about here]

6. Conclusions

The relationship involving the effect of innovation culture on performance has been extensively
reported in the literature; however, the conditions under which innovation culture emerges or
increases still needs further attention (Hogan & Coote, 2014). Literature on PRO-firms
collaborations has also stressed how research has been skewed towards analysing benefits
related to technological innovations (i.e., Arza & Vazquez, 2010; Bishop et al., 2011) and
hindered other relevant aspects, such as the enhancement of innovation culture. Moreover, in
this paper we focus on SMEs due to the important role in establishing collaborations with
external agents in order to compensate for their lack of resources (Huizingh, 2011; Van de
Vrande et al., 2009). This exploratory study has addressed whether and under which conditions

SMEs might enhance their innovation culture because of their collaborations with research
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organisations. Particularly, this paper has explored the role of having a formal innovation plan

and an active search strategy.

The first result derived from this study is that more than one third of SMEs that collaborated
with research organisations experienced an increase in their innovation culture. Meaning that
these firms increase practices in which innovation behaviours among employees are
encouraged; these mechanisms allow individuals to outweigh the costs of generating new ideas

that could question the status quo of the organization.

The results also indicate that SMEs counting with formal innovation plan promote the
conditions to embrace an innovation culture provided by the interaction with research
organisations. The generation of systematized guidelines which support innovation, signals
employees that innovation is supported from the upper echelon. These results show that only in
those firms with a formal innovation plan are able to take advantage of research organisations
collaboration in terms of increasing their innovation culture. This effect resembles the literature
on absorptive capacity which argues that a similar level of prior knowledge, skills, capabilities
and culture between the firm and the partner is necessary in order to make full sense of the
interaction (Cohen & Levinthal, 1990; Lane & Lubatkin, 1998).

Moreover, our findings indicate that search strategies are also relevant for SMEs that want to
take most advantages of their collaboration with research organisations, however, firms do not
directly benefit from their search strategies but in combination with having an innovation plan.
Moreover, not all the search strategies have the same effect. While breadth search strategies are
not significant, depth search strategies exert a significant and positive moderation effect
between having a formal innovation plan and increases in innovation culture. In other words,
when firms follow a depth search strategy, they draw intensely on internal and external sources
of knowledge and innovation and this reinforces the effect of formal innovation plan on
innovation culture. However, this is not the case for breath search strategies, that is, when the
firm draws superficially on a variety of sources. We argue that in this case the firm does not
have the chance to establish a deep relationship with the partner thus limits the chances of
learning and eventually taking the maximum advantage from this interaction. In sum, firms that
want to benefit more from their collaboration with research organisations should implement a

formal innovation plan and deeply rely on internal and external sources of information.
Interpretation of the results would be inadequate without taking full acknowledgement of the

limitations of the paper. First, this study builds on cross-sectional data, thus causal relationships

cannot be fully drawn. Second, we rely on data from only one country (i.e., Spain) which do not
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allow for generalization to other countries or contexts. Future studies should extend our analysis
to other countries that share a similar industrial structure to Spain in order to allow for
comparisons across countries and validating and generalising our findings. Undoubtedly, these
limitations open up avenues for future research on innovation culture and its antecedents,
paying special attention to SMEs and micro firms given their relevance in Southern countries

industrial structures.

The latter idea reinforces our findings in relation to our control variables, specifically on the
effect of firms’ size, age and previous experience on the management of innovation culture.
Smaller SMEs benefit more from research organisations contributions in terms of innovation
culture, which supports the argument established in the theoretical framework that smaller firms
may benefit more from these collaboration since these research institutions provide them with
resources and knowledge that are not available within the firms. Moreover, the smaller is the
firm, the simpler the organizational arrangements, thus managers and employees enjoy a higher
degree of discretion over the creation of an innovation culture. Thus, future research should

keep investigating small firms, in particular, micro firms.

Also, firms which have a record of collaborations with CSIC are more able to take advantage
from these collaborations in terms of innovation culture since repeated collaborations
throughout time generate a higher ability to absorb the knowledge and skills provided by the
teaching partner. Another interesting finding is that older firms increase more their innovation
culture from collaborating with the research organisation. This suggests that older firms might
be more interested in collaborating with research organisations and generating this culture since
old organizations tend to suffer from organizational rigidity and inertia. This could also be an

interesting avenue for further research.

We believe that managers could benefit from our findings. Formalizing an innovation plan and
putting in place an active depth search strategy are two organizational practices easily pursued
by firms. If SMEs managers want to become more innovative when collaborating with research
organisations they should pursue these practices. It is highly important to take seriously
innovation by having a formalized plan in combination with an active search strategy. This
search strategy should be based on strong commitment instead of multiple but superficial

collaborations.
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