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Abstract

Purpose of the paper: This research has a twofold purpose. First, it aims to 
identify open innovation practices (OIP) used by empirical studies in the context 
of the open innovation (OI) field. Second, it aims to test the inverted U-shaped 
relationship between the breadth of OIP and innovation performance. 

Methodology: We followed two steps, conducting: a) a bibliographic analysis 
to identify the OIP already used in empirical studies; b) an empirical analysis with 
a sample of 184 Italian firms to test the relationship between the breadth of OIP 
and innovation performance, and the moderating role of internal R&D over the 
mentioned relationship.

Findings: The research identifies 16 OIP used by empirical studies and suggests 
that there is an inverted U-shaped relationship between the breadth of OIP and 
innovation performance. Furthermore, we did not find a moderating effect of the 
internal R&D on the above-mentioned relationship.

Research limits: The empirical analysis does not consider the effect of the single 
OIP. Then, our sample is heterogeneous involving different sectors and firm sizes. We 
acknowledge that innovation management changes depending of the sector’s features. 
Future studies could focus on specific sectors to further develop our understanding 
on this topic.

Practical implications: The research helps to understand: a) what are the OIP 
that firms can exploit to innovate, b) how literature has used these OIP in empirical 
studies, and, c) if too much openness, in terms of practices, is beneficial for the firm’s 
innovativeness or not.

Originality of the paper: The study offers an original and comprehensive view 
of openness based on OIP given that most of the empirical studies on OI focused on 
external sources of knowledge, rather than on practices. As a consequence, the variable 
breadth of OIP, that is the number of practices established by firms to innovate, is 
proposed. So, we position our paper within the main inbound OI literature proposing 
an alternative and complementary view of openness with regard to knowledge 
acquisition.
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1. Introduction

Collaborative innovation modes have been considered essential 
for the renewal of the firms in the last decades (Gulati, 1998; Katila and 
Ahuja, 2002; Nieto and Santamaria, 2007). Since the seminal work of 
Chesbrough (2003), collaborative innovation modes have been framed 
with the term “open innovation” (OI), according to which firms can and 
should acquire and integrate external knowledge and technologies that 
are globally dispersed in the external environment. The main idea of 
this model is that firms improve innovation processes by integrating and 
leveraging external sources of knowledge (Laursen and Salter, 2006; West 
and Bogers, 2014; Ferraris and Grieco, 2015). Accordingly, firms explore 
and exploit external knowledge to enhance their innovation performance 
since external sourcing might have a mediator effect on firm performance 
(Chesbrough et al., 2018). In the current globalized world of aggressive 
competition and fast pace of change, OI strategies become a key element 
for new product development and firm survival (Enkel et al., 2009; Vrontis 
et al., 2017; Bresciani et al., 2018). A key aspect in the OI literature regards 
the measurement of openness. However, the literature presents scattered 
and inconsistent perspectives about what openness is, how to measure 
the level of openness of a firm’s innovation process and how to assess 
whether a firm is open or not and to what extent. In fact, a major critique 
to the OI phenomenon is about the lack of coherence in the OI theoretical 
framework and assessment (Trott and Hartmann, 2009). 

There are two main mechanisms of OI. The inbound mechanism refers 
to the acquisition of knowledge, while the outbound mechanism regards 
the transferring of knowledge. Considering the first mechanism, empirical 
studies have used different measures and theoretical views about openness. 
Most of the studies have followed the concepts of search breadth and depth 
of knowledge sources to measure how open a firm is, from an inbound 
perspective (Laursen and Salter, 2006; Nieto and Santamaria, 2007; Chiang 
and Hung, 2010; Ahn et al., 2015). Breadth refers to the extent that firms 
access different external knowledge sources, such as customers, suppliers, 
competitors, universities and research centres, while depth regards the 
intensity of each relationship.

However, these measures fail to provide a comprehensive view of the 
firm’s innovation process. So, the absence of a comprehensive framework 
makes it difficult to validate the results about the effects of firms’ openness 
on performance measures and to assess openness antecedents.

This paper thus aims to identify open innovation practices (OIP) used 
by empirical studies in the context of the OI field and to test the relationship 
between the breadth of OIP and innovation performance. In this regard, 
OIP can be considered as methods applied by firms to acquire new 
knowledge from external counterparts and sources (van de Vrande et al., 
2009; Aquilani et al., 2016), such as licensing-in of external technologies, 
co-R&D, collaboration with universities and crowdsourcing. The research 
firstly conducts a bibliographic analysis in order to identify those OIP 
used by empirical studies on OI. According to this, the variable breadth 
of OIP, that is the number of practices established by firms to innovate, 
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is constructed and proposed. So, we position our paper within the main 
inbound OI literature proposing an alternative and complementary view 
of openness with regard to knowledge acquisition.

Following this, using a unique database result of a survey conducted 
over Italian firms operating in a wide array of manufacturing and service 
industries such as ICT, food and beverage, textile, automotive, financial 
services, and engineering, the paper tests an inverted U-shaped relationship 
between the breadth of OIP and innovation performance. In addition, the 
moderating role of internal R&D is assessed given that it is essential to 
manage external knowledge and previous studies achieved inconsistent 
results due to the different measures applied to quantify openness (Cohen 
and Levinthal 1990; Veugelers and Cassiman, 1999; Tsai, 2001; Caloghirou 
et al., 2004; Laursen and Salter, 2006; Schroll and Mild, 2011). Therefore, 
this research adopts a mixed methodological approach in order to develop 
a better understanding of openness in relation to OIP.

Overall, the paper offers several theoretical contributions. First, the 
study identifies and proposes 16 different OIP that firms can exploit to 
embrace OI, extending the contribution of previous empirical studies 
that focused more on identifying external knowledge sources used for 
innovation (Laursen and Salter, 2006). In fact, most of the previous studies 
measured OI counting the number of external sources (search breadth 
of OI sources), thus neglecting the “practices”. In this way, we evaluate 
whether firms are able to innovate exploiting different practices at the 
same time and thus exploring whether the organization is able to manage 
and simultaneously implement those practices. Second, the study proposes 
the measure breadth of OIP extending our understanding on how to assess 
OI apart from counting the number of external sources of knowledge 
(Laursen and Salter, 2006). We contribute to OI and in particular to those 
studies that suggest fragmented ways to engage in OI proposing a new 
comprehensive measure taking into account the variety of OIP firms can 
use. We thus suggest a new measure to evaluate openness based on the 
“how” to innovate rather than “from whom” to acquire knowledge and 
theoretically connect this with innovation performances. To sum up, the 
study proposes the measure “breadth of OIP” extending our understanding 
on how to measure OI. Third, the study empirically tests the proposed 
relationship, shedding more light also on the role of internal/external R&D 
link suggesting a substitution effect between the two variables, in line with 
the results of previous studies assessing openness in terms of external 
sources (Laursen and Salter, 2006; Schroll and Mild, 2011).

The remainder of the paper is organised as follows. The next section 
offers a review of the literature on open innovation and in particular on 
how to measure openness. In the third section, hypotheses concerning 
the relationship between the breadth of OIP and innovation performance 
and the moderating effect of internal R&D are proposed. Then, we present 
data, methodology, and variables used in our study. Finally, we highlight 
the results of the analysis, proposing a novel discussion in the light of 
existing literature as well as recommendations to academics, managers and 
practitioners.
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2. Theoretical background

Studies in the innovation management field have emphasized the 
relevance of firms engaging in collaborative and networked activities 
in the last two decades (Gulati, 1998; Katila and Ahuja, 2002; Nieto 
and Santamaría, 2007). These new models contrast the view of a closed 
innovation process according to which a firm generates, develops and 
commercializes its own ideas with a tight control of knowledge (Chandler, 
1990; Rothwell, 1992; Chesbrough, 2003). The OI paradigm has been 
developed in 2003 to extend those theories. In detail, this paradigm 
describes the inflow and outflow of knowledge and technology between 
the focal firm and the external entities such as customers, suppliers, 
governments, partners (Chesbrough, 2003; Santoro et al., 2018b). These 
external sources can provide firms with different forms of knowledge 
useful to innovate processes and products. The adoption of an OI model 
is pursued to improve innovation performance, reduce time to market, 
sustain competitive advantages and exploit a technology through the 
proper business model (Bogers et al., 2018).

Two main mechanisms describe the OI model. The inbound OI 
mechanism regards the leveraging of technological and knowledge 
capabilities developed outside the boundaries of the organization to 
integrate those developed internally (Spithoven et al., 2011; Du et al., 
2014; Santoro et al., 2018a). In turn, the outbound OI mechanism entails 
innovation activities aimed at capturing value by transferring knowledge 
and technologies to other counterparts through, for example, licensing-out 
(Bianchi et al., 2011; Kutvonen, 2011).

Despite the large amount of theoretical studies on inbound OI, 
a comprehensive framework to measure the openness of the firm’s 
innovation process with regard to knowledge acquisition is still missing 
in the literature. This is because each empirical study employs different 
measures of openness and considers openness in different ways. In fact, 
a major critique to the OI phenomenon is about the lack of coherence in 
the OI theoretical framework and assessment (Trott and Hartmann, 2009). 

Scholars have used the concept of openness degree in order to explain 
the weight of collaborations in the innovation process. In particular, a 
stream of studies considers the number of external sources of knowledge 
involved in the innovation process to measure openness (Laursen and 
Salter, 2006; Tether and Tajar, 2008; Chiang and Hung, 2010; Gronum et 
al., 2012; Lasagni, 2012; Ahn et al., 2013, 2015). Specifically, Laursen and 
Salter’s seminal work proposed the concept of search breadth and depth 
to describe the number of the external sources of knowledge exploited 
to innovate and the intensity of the relationship with each source. Other 
authors have followed the same logic (Ahn et al., 2015; Aloini et al., 2015; 
Bengtsson et al. 2015; Chen et al., 2016).

Other studies consider openness as the leveraging of different OIP 
(van der Meer, 2007; Petroni et al., 2012; Michelino et al., 2015). Van de 
Vrande et al. (2009), for example, propose technology exploitation in terms 
of venturing, licensing-out, and employee involvement, whilst technology 
exploration in terms of customer involvement, networks, external 
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participation, outsourcing R&D and licensing-in. Parida et al. (2012) 
assess the openness in terms of technology scouting, vertical collaboration, 
horizontal collaboration and technology sourcing. Spithoven et al. (2013) 
focused on both sources and practices. First, they evaluate openness 
considering cooperation with several external sources. Second, they 
investigate several modes for accessing external knowledge. Also Ahn et 
al. (2015) used a mixed approach by considering several practices such 
as licensing-in, co-R&D, M&A, alliances, user involvement, spin-off and 
open sourcing.

Overall, most of the empirical studies on OI have followed the concept 
of search breadth and depth of knowledge sources to measure how open is 
a firm (Laursen and Salter, 2006; Nieto and Santamaria, 2007; Chiang and 
Hung, 2010; Ahn et al., 2015), while some studies have considered the OIP 
but incoherently. 

The next table (tab. 1) sums up a framework of the studies that focused 
on open innovation sources (OIS) or OIP. 

Tab. 1: Studies focusing on open innovation sources or open innovation practices

How openness is 
assessed/measured

Explanation Sources Implications

Open innovation 
sources

Open innovation 
is measured as the 
number and the 
intensity of external 
sources of knowledge 
involved in 
innovation process

Laursen and Salter, 
2006; Nieto and 
Santamaria, 2007; 
Tether and Tajar, 
2008; Chiang and 
Hung, 2010; Gronum 
et al., 2012; Lasagni, 
2012; Ahn et al., 
2013; Aloini et al., 
2015; Bengtsson et 
al. 2015; Chen et al., 
2016

Firms should 
evaluate and decide 
“from whom” to 
acquire knowledge in 
terms of how many 
sources and to what 
extent (breadth and 
depth)

Open innovation 
practices

Open innovation is 
assessed considering 
the impact/effect 
of specific open 
innovation practices 
exploited to innovate. 
However, each study 
considers different 
practices and no 
studies consider the 
breadth of OIP

van der Meer, 2007; 
Van de Vrande et al., 
2009; Parida et al., 
2012; Petroni et al., 
2012; Spithoven et 
al., 2013; Michelino 
et al., 2015

Firms should 
evaluate and decide 
“how” to acquire 
knowledge from 
external sources

   
Source: own elaboration

The methodology section will present all the OIP used by empirical 
studies in order to develop a measure that counts the number of OIP 
practices used by firms to innovate. Therefore, this paper is positioned 
in the stream of studies that consider OIP as a form of engaging in open 
innovation.
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3. Hypothesis development

Overall, firms establish alliances, join networks and seek external 
knowledge to enhance the strategic position and legitimacy (Eisenhardt 
and Schoonhoven, 1996), acquire resources and assets (Marx and Hsu, 
2015), expand the internal knowledge base (Scuotto et al., 2017) and 
develop innovations with lower risks, time and costs (Chesbrough, 2003).

Many previous studies found a positive relationship between the 
number of external sources of knowledge involved in the innovation 
process and innovation performance (Ahuja, 2000; Caloghirou et al., 
2004; Laursen and Salter, 2006; Gronum et al., 2012; Ahn et al. 2013, 
2015; Fernandes and Ferreira, 2013). In addition, some studies indicate 
that a wide OI strategy involving different external sources is beneficial for 
incremental innovation (Garriga et al., 2013). By increasing the openness 
of the innovation process, a firm can burgeon its competitiveness through 
mixing and exploiting various sources and knowledge bases (Laursen and 
Salter, 2006; Hung and Chou, 2013). Integrating diverse knowledge inputs 
increases the opportunities for new knowledge combinations (Salge et al., 
2012). In this guise, involving different sources of knowledge provides 
firms with a pool of heterogeneous knowledge bases useful to recombine 
existing products or develop new ones following technological and market 
trends. As a consequence, firms that invest in broader search may have a 
greater ability to adapt to change and therefore to innovate (Laursen and 
Salter, 2006). As a consequence of that, the innovations developed through 
the acquisition of different types of knowledge will ultimately have higher 
chances to be appreciated by the target segments, thus increasing sales 
from new products and services (Berchicci, 2013).

With a similar logic, it is reasonable to infer that leveraging various OIP 
may enhance a firm’s innovation processes. Using different OIP increases 
the knowledge base of the firm and helps in developing both incremental 
and radical innovation (van de Vrande et al. 2009; Parida et al., 2012). 
Specifically, Spithoven et al. (2013) found that OIP improve performance 
of both SMEs and large enterprises, and that SMEs are more able to apply 
several practices at the same time. Ahn et al. (2015) indicate that the 
quantity of both external sources and practices are beneficial for a firm’s 
innovation performance. 

However, the benefits of openness are subject to decreasing returns, 
indicating that there is a point where additional search decreases innovation 
performance (Laursen and Salter, 2006; Berchicci, 2013). This is due to the 
increasing complexity that firms cope with along with the increasing open 
approach to innovation. In fact, over-searching can lead to too many ideas 
and knowledge to consider and firms risk choosing the wrong innovative 
projects (Koput, 1997). 

Moreover, too many OIP can lead to high transaction costs due to the 
efforts to control and manage the relationships (Faems et al., 2008; Gulati 
and Singh, 1998), poor allocation of managerial attention (Laursen and 
Salter, 2006; Ocasio, 1997), and difficulties in managing and absorbing the 
external ideas (Koput, 1997; Laursen and Salter, 2006).
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For the above reasons, we hypothesized that:

HP. 1: The breadth of open innovation practices is positively related to 
innovation performance, but with an inverted U-shaped relationship.

Internal R&D has been for a long time considered an essential source of 
innovation for firms (Cohen and Levinthal 1990; Veugelers and Cassiman, 
1999). In addition, internal R&D can be deemed vital for integrating 
external R&D. A strategically balanced mix of internal and external sources 
of knowledge can prevent not only from over- or under-investing in R&D, 
but can also help in exploiting efficiently business opportunities (Ahn et 
al., 2016; Capone and Lazzeretti, 2017; Ferraris et al. 2018).

However, the role of internal R&D to improve the performance of an OI 
approach is still unclear in literature. In fact, although many studies have 
attempted to understand the reasons behind a firm’s choice between external 
and internal technological development, it still remains unknown whether 
high levels of openness to external sources of knowledge in combination 
with a high-level internal R&D lead to higher performance. Additionally, 
studies analyzed the role of external knowledge without investigating the 
nature of the sources, the characteristics of R&D collaborations and even 
less, the OIP established.

Despite the contradictions in literature, most of the scholars have found 
complementarity between internal R&D and external knowledge sourcing 
in terms of external sources of knowledge (Tsai, 2001; Rigby and Zook, 
2002; Caloghirou et al. 2004; Cassiman and Veugelers, 2006; Chesbrough 
and Crowther, 2006; Escribano et al., 2009; Berchicci, 2013; Chen et al., 
2016), because internal R&D stimulates the absorptive capacity. Cohen 
and Levinthal (1990, p. 128) defined the absorptive capacity as ‘the ability 
to recognize the value of new information, assimilate it, and apply it to 
commercial ends’. 

Hence, absorptive capacity has a potential value for inbound OI 
activities. However, in order to absorb external knowledge, firms need 
a prior related knowledge base to assimilate that knowledge (Zahra and 
George, 2002).

Concluding, although other studies found that openness in innovation 
is substitute of internal R&D (Pisano, 1990; Laursen and Salter, 2006; 
Schroll and Mild, 2011), our view here is that internal R&D is necessary 
to manage different OIP and at the same time improve innovation 
performance. Therefore, our hypothesis is that internal R&D helps firms 
in improving the effects of higher level of openness in terms of OIP on 
innovation performance.

HP. 2: The inverted U-shaped relationship between the breadth of open 
innovation practices and innovation performance is moderated by internal 
R&D.
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4. Research design

As anticipated, this research has a twofold purpose. First, it aims to 
identify OIP practices used by empirical studies within the OI field to 
provide a comprehensive and alternative view of openness. Second, it 
aims to test the relationship between the breadth of OIP and innovation 
performance to understand whether too much openness, in terms of 
practices, is beneficial or not for firms. To achieve these goals, we followed 
two steps:
1.  a bibliographic analysis to identify the OIP found in empirical studies;
2.  an empirical analysis to test the relationship between the breadth of 

OIP and innovation performance.

4.1 Methods for the bibliographic analysis

The main purpose of this phase is to identify the frequencies of OIP 
occurred in empirical studies. The findings presented in this section are 
thus part of a broader study where systematic searches of the OI literature 
have been carried out in several sequential studies covering a time period 
from 2003 up until 2017. We restricted the timeframe to articles published 
from 2003 onwards, as the term “open innovation” was originally coined in 
2003 by Prof. Henry Chesbrough. The searches were made in three selected 
sources, namely ISI Web of Knowledge, Google Scholar and Scopus, 
which cover the field of social sciences. Only papers explicitly using the 
term “open innovation” were included in the search range. Naturally, 
there are publications closely related to OI without using the term, but 
this lies outside the scope. The search was also limited to social sciences 
publications. Only peer-reviewed material was included in the analysis, 
and thus materials, such as pure interviews, industry reports and book 
reviews, were excluded. We chose to also exclude conference papers, as 
some conferences are not peer-reviewed, and we did not have the capacity 
to make a distinction among conferences that are peer-reviewed and those 
that are not. In total, 486 publications in English were found. Then, we 
have analysed the abstracts in order to verify whether the articles had an 
empirical nature, or was simply citing other empirical articles. In the latter 
case, we discarded the article from our research. Whenever the abstracts 
were too ambiguous to understand the subject of the respective articles, 
we extended the preliminary analysis of the abstract to the entire article in 
order to avoid undesirable exclusions. 

We have read the abstract trying to understand whether the paper 
addressed in some way the issue concerning the measurement of openness 
with particular regard to the acquisition of knowledge or technology. 
Therefore, the transfer of knowledge/technology (outbound OI) is not 
considered in our study. Furthermore, we just considered quantitative 
papers because they clearly measured openness. This procedure led us to 
42 papers published between 2006 and 2017.

By reading these papers we identified 16 OIP. The following table shows 
the OIP and how many times they have been found in empirical studies.
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Tab. 2: OIP found in empirical studies

OIP Frequency
Licensing in/Technology purchase 20
Partnering/R&D alliances/Co-patent 10
Customer engagement 6
Equity investment/M&A/JV 6
Outsourcing R&D 6
Vertical technology collaboration 5
Networking 5
University collaboration and grants 5
Technology scouting 4
Horizontal technology collaboration 3
National public funding 2
E-collaboration tools/social media 2
Patent search 1
Government collaboration 1
Idea and start-up competition 1
Crowdsourcing (unknown problem solvers) 1

Source: own elaboration

4.2 Methods for empirical analysis

An empirical research was carried out with a sample of Italian firms 
and data were assessed through quantitative methods. The quantitative 
methodology has been chosen due to the nature of the topic, which 
calls for more fine-grained approaches to explore relationships among 
variables. Moreover, the quantitative approach is widely used in this field 
of research (Laursen and Salter, 2006; van de Vrande et al., 2009; Parida 
et al., 2012; Spithoven et al., 2013). As a first step, 1000 Italian firms from 
different sectors of both the manufacturing and service industry have been 
selected from the Italian database AIDA-Bureau van Dijk, which contains 
comprehensive information on companies in Italy, with up to ten years 
of history, such as standardised annual accounts, financial ratios, sectoral 
activities and ownership data.

Second, we sent a questionnaire along with a brief introduction of the 
research scope by using their direct email address. If the email address 
was not available, the firm was approached by phone, requesting an email 
address and then the questionnaire was sent. The questionnaire, composed 
of several questions (open and closed), was answered and returned by 184 
CEOs or owners. All the respondents had more than 5 years of tenure in 
their firm. This expertise further supports the validity of both informants 
for reporting data about their organization (Cruz-González et al., 2015).

In detail, firms within the sample belong to a wide array of manufacturing 
and service industries such as ICT, food and beverage, textile, automotive, 
financial services and engineering (table 3). 84 firms are small (less than 50 
employees), 89 are medium sized (less than 250 employees), while 11 firms 
are large (more than 249 employees).
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Tab. 3: Sectors

Sectors %
Automotive 10,9
Beverage 7,6
Electronics 4,3
Energy 3,8
Engineering 2,7
Financial services 3,8
Food 4,9
Human Resources 2,2
IT hardware 2,2
IT services 34,8
Machinery 5,4
Metals 6,5
Retail 7,1
Textiles 3,8

   
Source: own elaboration

The questionnaire was developed according to the previously discussed 
literature. It is divided in two parts, with both open and closed questions. 
The first part investigates general information about the firm, such as 
industry, number of employees, age and performance. The second part 
investigates specifically approaches to innovation, OIP established, 
knowledge sources and internal R&D capacity.

The single questions have been separated in order to reduce the risk of 
rationalising the answers of the respondents. We also assessed potential 
non-response bias by looking for differences between early and late 
respondents (Kanuk and Berenson, 1975). To do so, the order of responses 
to the survey was recorded and it was revealed to be non-significantly 
correlated with both firm age and firm size, suggesting that concern 
regarding non response bias is minimal (Hawes and Crittenden, 1984). 
We also found no substantial differences in either firm age or firm size 
across industries. This result is important given the heterogeneity of our 
sample. Firms are distributed across Italy, though the majority operates in 
the north of the country. 

The hypotheses were tested through hierarchical OLS regression model, 
which was considered a suitable method in innovation management studies 
(Benner and Tushman, 2002; Blindenbach-Driessen and Van Den Ende, 
2010; Chen et al., 2016), it is appropriate to test moderation effects and it 
is a proper method for our dependent variable (innovation performance).

The dependent variable is innovation performance (InnPerf), and it 
measures the ability of a firm to develop new products or services (Laursen 
and Salter, 2006). In particular, it is taken from previous studies in 
innovation management, and is calculated by using the percentage of sales 
from new or significantly improved products and services on total sales of 
the firm (Laursen and Salter, 2006; Brunswicker and Vanhaverbeke, 2015; 
Chen et al., 2016).

The independent variable is OIP. We built on procedures of Laursen 
and Salter (2006) followed by Ahn et al. (2015), with specific regard to their 
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variable search breadth of knowledge to develop the variable open innovation 
practices (OIP). In detail, we asked the respondents to select practices used 
to innovate from a list of 16 practices identified through the bibliographic 
analysis previously conducted (tab. 1). Respondents had to select 0 if the 
practice was not used or 1 if the practice was used. Subsequently, the 16 
practices are simply added up so that each firm gets a 0 when no practices 
are used, while the firm gets the value of 16, when all practices are used. In 
other words, it is assumed that firms that use higher numbers of practices 
are more ‘open’, with regard to knowledge acquisition. Seven managers of 
the firms involved in the survey participated in a pre-test to validate this 
variable and to discuss about OIP and openness.

The variable R&D intensity, used as the moderator, is calculated as the 
share of investments in R&D to total sales for the year, because it could 
affect knowledge creation and innovation within firms, and it likely impacts 
internal capacities for innovation (Cohen and Levinthal, 1990; Tsai, 2001; 
Blindenbach-Driessen and van den Ende 2014; Ahn et al., 2015; Bresciani 
et al., 2015).

Finally, we added several control variables. We firstly controlled for 
the firm’s age, that is the number of years since founding, given that it 
could affect positively or negatively innovation processes (Huergo and 
Jaumandreu 2004). Then, we controlled for the firm’s size, that is the 
number of employees, because it may affect organisational features and the 
ability to pursue innovation (Dewar and Dutton, 1986). We added a dummy 
variable considering the industry being divided between services and 
manufacturing (Blindenbach-Driessen and van den Ende 2014). Finally, 
we checked for the environmental dynamism (ED) and technological 
dynamism (TD) of the sectors, as suggested by previous empirical studies 
(Jaworski and Kohli, 1993; Jansen et al., 2009).

This study follows the procedure suggested by Friedrich (1982) to 
reduce or eliminate any bias resulting from multicollinearity because of 
interaction terms. Before calculating the interaction terms, the variables 
were mean-centered to avoid multicollinearity issues (Van de Vrande, 
2013). In addition, a variance inflation factor (VIF) test is used to evaluate 
the effect of multicollinearity. Only the VIF for the interaction variable 
exceed 10, but since it is constructed through the interaction of two 
standardized variables, we do not believe it contaminates the results; 
the VIFs for the rest of variables are smaller than 10. Table 4 shows the 
correlations among variables and descriptive statistics. 

Tab. 4: Correlation matrix and descriptive statistics

Min Max Mean TD ED Size Age InnPerf R&D OIP
TD 1 7 3.83 1 ,029 ,079 -,072 ,259** ,103 ,368**
ED 1 7 4.77 .029 1 .043 .001 .055 -.201** .039
Size 5 1728 143.77 .079 .043 1 .439** .043 -.070 .233**
Age 3 95 24.81 -.072 .001 .439** 1 -.245** .181* -.057
InnPerf .00 1.00 .3365 .259** .055 .043 -.245** 1 -.088 .286**
R&D .000 .480 .09872 .103 -.201** -.070 .181* -.088 1 .052
OIP 0 16 4.64 .368** .039 .233** -.057 .286** .052 1

Notes: *p<0.01; **p<0.001
Source: own elaboration
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It is noteworthy to consider that firms in the sample are small on 
average even though micro and large firms are part of the sample alike. On 
average, firms have good innovation performance (33% of sales come from 
new products and services), they have established 4.64 out of 16 OIP on 
average, and they have substantial R&D investments (tab. 4).

5. Findings of the empirical analysis

The results of the hierarchical regressions are presented in table 5. First, 
we estimate Model 1, which contains the sole control variables. Model 2 
contains the direct and linear effect of the breadth of OIP on innovation 
performance. Model 3 adds the squared term of the breadth of OIP to 
test the inverted U-shaped relationship. Finally, Model 4 introduces the 
interaction terms between the breadth of OIP and internal R&D.

Data confirm an inverted U-shaped relationship between the dependent 
variable (innovation performance) and the independent variable (the 
breadth of OIP) with OIP (ß=0.396*) and OIP² (ß=-0.639*). Moreover, 
the moderating effect of internal R&D is positive but non-significant 
(ß=0.311); therefore, HP. 1 is confirmed while HP. 2 is rejected.

Although Haans et al. (2016) justified that testing for moderation in 
U-shaped relationships should include both the interaction term and its 
square, some researchers argue that adding the squared terms and later the 
interaction between the squared terms to the model, would overemphasize 
the effect of outliers in the estimates. To check that the introduction of the 
interaction with the squared term does not bias the results, we run the 
model with and without the squared interaction term and results remain 
the same.

The findings of the empirical analysis suggest that increasing the 
openness of the firm’s innovation process is beneficial for innovation 
performance, but there is a point where an additional search is unproductive 
for firms, confirming the findings of Laursen and Salter (2006) with regard 
to the breadth of external knowledge sourcing, and Berchicci (2013) with 
regard to external R&D. This is true also for the number of OIP as this 
paper advocates. From one side, with diverse OIP firms are able to tap 
into heterogeneous knowledge types allowing to improve products and 
find new solutions. From the other side, it is reasonable to understand that 
firms cannot manage too many OIP because of the complexity they face 
especially if we consider that, while some OIP are established and carried 
out informally (technology scouting), others are formally established 
requiring control, analysis and management with resources (either 
financial or human).

Evidently, high investments in R&D did not lead to higher innovative 
products and services for firms of our sample, and therefore our findings 
hint that R&D does not help in managing the complexity of too many OIP. 
However, we have to consider that the effects of R&D activities sometimes 
are time-delayed and therefore not evident in the short run.

If we consider these results together, we can conclude that innovative 
performances are driven by selected OIP rather than R&D investments.
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Tab. 5: Results of regressions

INNPERF INNPERF INNPERF INNPERF
VARIABLES Model 1 Model 2 Model 3 Model 4
ED -0.020 (-0.324) -0.020 (-0.338) 0.024 (0.438) 0.014 (0.209)
TD 0.362 (5.941)*** 0.381 (5.982)*** 0.410 (7.007)*** 0.390 (6.068)***
LOGSIZE 0.476 (7.079)*** 0.488 (7.169)*** 0.537 (8.607)*** 0.544 (8.393)***
LOGAGE 0.085 (1.244) 0.152 (2.054)* 0.094 (1.328) 0.103 (1.447)
R&D -0.168 (-2.638)** -0.158 (-2.366)* -0.145 (-2.306)* -0.266 (-1.017)
OIP 0.144 (2.234)* 0.396 (2.021)* 0.421 (2.107)*
OIP2 -0.639 (-3.318)** -0.733 (-3.378)**
OIP*R&D 0.311 (1.103)
R 0.635 0.662 0.739 0.742
R² 0.403 0.439 0.545 0.551
ADJUSTED R² 0.358 0.411 0.515 0.512
F-VALUE 22.7000*** 16.108*** 17.669*** 13.943***

   
Notes: ªp <0.1; *p<0.05; **p<0.01; ***p<0.001
T-values in parentheses

Source: own elaboration

Regarding the control variables, two of the variables employed in 
the different regressions significantly explain a part of the variance in 
innovation performance. These are TD and size. In each model these 
variables have a strong impact on innovation performance. Regarding TD, 
this is likely due to the fact that dynamism from a technological point of 
view pushes firms to research new solutions and adjustments to existing 
products and develop new ones. Regarding firm’s size, it seems that larger 
firms have more capabilities to be innovative or simply they search for 
introducing new products while smaller firms look to sell more existing 
products.

6. Discussion and conclusions

6.1 Discussion of findings

This paper has tried to shed light on the OI model clarifying how 
openness can be measured. In fact, most of the empirical studies on OI 
have followed the concept of search breadth and depth of the sources of 
knowledge to measure how open a firm is (Laursen and Salter, 2006). 
However, these measures fail to provide a comprehensive view of the firm’s 
innovation process. An alternative and complementary view of openness 
focuses on OIP exploited by firms to innovate (van de Vrande et al., 2009; 
Parida et al., 2012; Chesbrough and Brunswicker, 2013). Therefore, our 
paper is positioned among the studies that consider OIP and not the 
sources to address the issue of openness at firm level.

In line with this, this research has followed two steps. First, through 
a bibliographic analysis we have identified 16 OIP used by empirical 
studies on OI. Second, we have developed an empirical analysis assessing 
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the relationship between OIP and innovation performance, and the 
moderating role of internal R&D on the above relationship. Findings of this 
empirical analysis suggest that the breadth of OIP is curvilinearly related 
to innovation performance, extending and supporting previous studies on 
the relationship between breadth of sources and innovation performance 
(Laursen and Salter, 2006; Berchicci, 2013). This means that increasing the 
number of practices used to innovate, innovation performance increases, 
but just to a certain point, beyond which additional openness decreases 
innovation performance.

In addition, the study indicates that internal R&D does not play a 
moderating role, contrasting previous studies hinting a complementarity 
effect between internal and external R&D (Tsai, 2001; Rigby and Zook, 
2002; Caloghirou et al. 2004; Cassiman and Veugelers, 2006; Chesbrough 
and Crowther, 2006; Escribano et al., 2009; Berchicci, 2013; Chen et al., 
2016). 

Finally, TD and firm size impact strongly on innovation performance, 
suggesting that: a) firms operating in high-tech and dynamic sectors are 
the most innovative; b) larger firms are more innovative than smaller firms. 
Considering the first finding, we could suggest an indirect relationship 
between the breadth of OIP and TD, meaning that the effect of the breadth 
of OIP on innovation performance (HP. 1) is stronger in the case of high 
level of TD.

6.2 Theoretical implications

The research findings allow us to provide interesting theoretical 
implications. First, the study identifies and proposes 16 different OIP that 
firms can exploit to embrace OI, extending the contribution of previous 
empirical studies that focused on knowledge sources (Laursen and Salter, 
2006), or just few practices (van de Vrande et al., 2009; Parida et al., 2012). 
Therefore, the major contribution of this paper lies in the measurement 
of openness, since most of the previous studies measured OI counting the 
number of external sources (search breadth of OIS), thus neglecting the 
“practices” (Laursen and Salter, 2006; Nieto and Santamaria, 2007; Tether 
and Tajar, 2008; Chiang and Hung, 2010; Gronum et al., 2012; Lasagni, 
2012; Ahn et al., 2013; Aloini et al., 2015; Bengtsson et al. 2015; Chen 
et al., 2016). In this way, we evaluate whether firms are able to innovate 
exploiting different practices at the same time and thus exploring whether 
the organization is able to manage and implement different practices 
simultaneously.

In this regard, it is important to specify that some OIP have been found 
more frequently in empirical studies (e.g. licensing-in, partnering/R&D 
alliances/Co-patent, customer engagement…). This main contribution 
could be a watershed for future empirical studies on OI focusing on “how” 
OI can be embraced (practices), whereas most of the previous studies 
focused on “from whom” to acquire the relevant knowledge (external 
sources of knowledge). Second, the study proposes the measure “breadth 
of OIP”, that is the number of practices established by firms to innovate. So, 
we position our paper within the main inbound OI literature proposing an 
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alternative and complementary view of openness with regard to knowledge 
acquisition, based on the breadth of OIP used by firms to innovate. This 
could provide future studies with a guideline to be followed. Third, the study 
sheds more light on the internal/external R&D relationship suggesting a 
substitution effect between the two variables, in line with the results of 
previous studies assessing openness in terms of external sources (Laursen 
and Salter, 2006; Schroll and Mild, 2011). As a consequence, we contribute 
to the literature indicating that higher investments in internal R&D do not 
enhance the impact of the breadth of OIP on innovation performance.

6.3 Managerial implications

From a managerial point of view, the study suggests that high 
performing firms in terms of innovativeness are those who embrace OI 
increasing but not exaggerating in terms of OIP. This means that R&D 
units and corporate managers should allocate time and resources (either 
financial or human) to understand which type of OIP fits better for a firm’s 
innovative projects and with existing business models. Therefore, the study 
advises managers against the risk of over-searching through too many OIP. 
Our paper shows that there is an optimal level of OIP exploitation, and 
that after this point, accessing external knowledge has detrimental effects 
on innovation performance. Moreover, we stress that firms that want to 
increase sales from new products and services must not increase internal 
R&D investments but rather increase the OI approaches, selecting the 
most appropriate mechanisms and practices.

6.4 Limitations and future research

The paper of course has limitations. First, the empirical analysis 
does not consider the effect of the single OIP. Future studies could try to 
understand what are the best performing OIP exploited by firm and what 
are the different benefits of the OIP. Second, our sample is heterogeneous 
involving different sectors and sizes. We acknowledge that innovation 
management changes depending of the sectors’ features. Future studies 
could focus on specific sectors. Finally, it is noteworthy to underline that, 
regarding the bibliographic analysis, we did not consider publications with 
terms different from “open innovation” even though they could be closely 
related to it. However, we truly think that 16 OIP are fully comprehensive 
of what can be found in literature.

To conclude, OIP regard a key aspect in the OI field, considering 
that they refer to the modes by which firms embrace OI. In this regard, 
future studies should deeply explore each practice trying to understand 
the relative dynamics, barriers and sustaining factors. Future studies could 
also explore the antecedents and moderators of the relationship between 
OIP and innovation performance. For example, quantitative studies could 
explore whether internal R&D investments foster the performances of 
specific OIP, such as licensing-in and customer engagement. In fact, these 
two OIP require different extent of efforts by companies.

Gabriele Santoro 
Alberto Ferraris 
Stefano Bresciani
Assessing the breadth of 
open innovation practices: 
the impact on innovation 
performance



sinergie
italian journal of management 
Vol. 37, Issue 1, 2019

78

References

AHN J.M., JU Y., MOON T.H., MINSHALL T., PROBERT D., SOHN S.Y., MORTARA 
L. (2016), “Beyond absorptive capacity in open innovation process: 
the relationships between openness, capacities and firm performance”, 
Technology Analysis and Strategic Management, vol. 28, n. 9, pp. 1009-1028.

AHN J.M., MINSHALL T., MORTARA L. (2015), “Open innovation: a new 
classification and its impact on firm performance in innovative SMEs”, 
Journal of Innovation Management, vol. 3, n. 2, pp. 33-54.

AHN J.M., MORTARA L., MINSHALL T. (2013), “The effects of open innovation 
on firm performance: a capacity approach”, STI Policy Review, vol. 4, n. 1, 
pp. 79-93.

AHUJA G. (2000), “Collaboration networks, structural holes, and innovation: A 
longitudinal study”, Administrative Science Quarterly, vol. 45, n. 3, pp. 425-
455.

ALOINI D., PELLEGRINI L., LAZZAROTTI V., MANZINI R. (2015), 
“Technological strategy, open innovation and innovation performance: 
evidences on the basis of a structural-equation-model approach”, Measuring 
Business Excellence, vol. 19, n. 3, pp. 22-41.

AQUILANI B., ABBATE T., D’AMICO A., GATTI C. (2016), “Co-creare prodotti e 
processi con i clienti: i servizi degli Open Innovation Intermediaries (OII)”, 
Sinergie, vol. 33, n. 98, pp. 311-329.

BENGTSSON L., LAKEMOND N., LAZZAROTTI V., MANZINI R., 
PELLEGRINI L., TELL F. (2015), “Open to a select few? Matching partners 
and knowledge content for open innovation performance”, Creativity and 
Innovation Management, vol. 24, n. 1, pp. 72-86.

BENNER M.J., TUSHMAN M. (2002), “Process management and technological 
innovation: A longitudinal study of the photography and paint industries”, 
Administrative Science Quarterly, vol. 47, n. 4, pp. 676-707.

BERCHICCI L. (2013), “Towards an open R&D system: Internal R&D investment, 
external knowledge acquisition and innovative performance”, Research 
Policy, vol. 42, n. 1, pp. 117-127.

BIANCHI M., CHIARONI D., CHIESA V., FRATTINI F. (2011), “Organizing for 
external technology commercialization: evidence from a multiple case 
study in the pharmaceutical industry”, R&D Management, vol. 41, n. 2, pp. 
120-137.

BLINDENBACH-DRIESSEN F., ENDE J. (2014), “The locus of innovation: The 
effect of a separate innovation unit on exploration, exploitation, and 
ambidexterity in manufacturing and service firms”, Journal of Product 
Innovation Management, vol. 31, n. 5, pp. 1089-1105.

BLINDENBACH-DRIESSEN F., VAN DALEN J., VAN DEN ENDE J. (2010), 
“Subjective performance assessment of innovation projects”, Journal of 
Product Innovation Management, vol. 27, n. 4, pp. 572-592.

BOGERS M., CHESBROUGH H., MOEDAS C. (2018), “Open innovation: research, 
practices, and policies”, California Management Review, vol. 60, n. 2, pp. 5-16.

BRESCIANI S., FERRARIS A., DEL GIUDICE M. (2018), “The management of 
organizational ambidexterity through alliances in a new context of analysis: 
Internet of Things (IoT) smart city projects”, Technological Forecasting and 
Social Change, vol. 136, pp. 331-338.



79

BRESCIANI S., THRASSOU A., VRONTIS D. (2015), “Strategic R&D 
internationalisation in developing Asian countries??? the Italian 
experience”, World Review of Entrepreneurship, Management and 
Sustainable Development, vol. 11, n. 2/3, pp. 200-216.

BRUNSWICKER S., VANHAVERBEKE W. (2015), “Open innovation in small 
and medium-sized enterprises (SMEs): External knowledge sourcing 
strategies and internal organizational facilitators”, Journal of Small Business 
Management, vol. 53, n. 4, pp. 1241-1263.

CALOGHIROU Y., KASTELLI I., TSAKANIKAS A. (2004), “Internal capabilities 
and external knowledge sources: complements or substitutes for innovative 
performance?”, Technovation, vol. 24, n. 1, pp. 29-39.

CAPONE F., LAZZERETTI L. (2017), “Interorganisational networks and 
proximity: an analysis of R&D networks for cultural goods”, Sinergie, vol. 
34, n. 101, pp. 53-70.

CASSIMAN B., VEUGELERS R. (2006), “In search of complementarity in 
innovation strategy: Internal R&D and external knowledge acquisition”, 
Management Science, vol. 52, n. 1, pp. 68-82.

CHANDLER A.D. (1990), Strategy and structure: Chapters in the history of the 
industrial enterprise (Vol. 120), MIT press.

CHEN Y., VANHAVERBEKE W., DU J. (2016), “The interaction between internal 
R&D and different types of external knowledge sourcing: an empirical 
study of Chinese innovative firms”, R&D Management, vol. 46, n.3, pp. 
1006-1023.

CHESBROUGH H., BRUNSWICKER S. (2013), Managing open innovation in 
large firms, Berkeley, CA, Fraunhofer Verlag.

CHESBROUGH H., CROWTHER A.K. (2006), “Beyond high tech: early adopters 
of open innovation in other industries”, R&D Management, vol. 36, n. 3, 
pp. 229-236.

CHESBROUGH H.W. (2003), Open innovation: The new imperative for creating 
and profiting from technology, Harvard Business Press, Boston.

CHESBROUGH, H., LETTL, C., RITTER, T. (2018), “Value creation and value 
capture in open innovation”, Journal of Product Innovation Management, 
Vol. 35, n. 6, pp. 930-938.

CHIANG Y.H., HUNG K.P. (2010), “Exploring open search strategies and perceived 
innovation performance from the perspective of inter-organizational 
knowledge flows”, R&D Management, vol. 40, n. 3, pp. 292-299.

COHEN W.M., LEVINTHAL D.A. (1990), “Absorptive capacity: A new perspective 
on learning and innovation”, Administrative Science Quarterly, vol. 35, n. 1, 
pp. 128-152.

CRUZ-GONZÁLEZ J., LÓPEZ-SÁEZ P., NAVAS-LÓPEZ J.E., DELGADO-VERDE 
M. (2015), “Open search strategies and firm performance: The different 
moderating role of technological environmental dynamism”, Technovation, 
vol. 35, pp. 32-45.

DU J., LETEN B., VANHAVERBEKE W. (2014), “Managing open innovation 
projects with science-based and market-based partners”, Research Policy, 
vol. 43, n. 5, pp. 828-840.

EISENHARDT K.M., SCHOONHOVEN C.B. (1996), “Resource-based view of 
strategic alliance formation: Strategic and social effects in entrepreneurial 
firms”, Organization Science, vol. 7, n. 2, pp. 136-150.

Gabriele Santoro 
Alberto Ferraris 
Stefano Bresciani
Assessing the breadth of 
open innovation practices: 
the impact on innovation 
performance



sinergie
italian journal of management 
Vol. 37, Issue 1, 2019

80

ENKEL E., GASSMANN O., CHESBROUGH H. (2009), “Open R&D and open 
innovation: exploring the phenomenon”, R&D Management, vol. 39, n. 4, 
pp. 311-316.

ESCRIBANO A., FOSFURI A., TRIBÓ J.A. (2009), “Managing external knowledge 
flows: The moderating role of absorptive capacity”, Research Policy, vol. 38, 
n. 1, pp. 96-105.

FAEMS D., JANSSENS M., MADHOK A., VAN LOOY B. (2008), “Toward an 
integrative perspective on alliance governance: Connecting contract 
design, trust dynamics, and contract application”, Academy of Management 
Journal, vol. 51, n. 6, pp. 1053-1078.

FERNANDES C.I., FERREIRA J.J. (2013), “Knowledge spillovers: cooperation 
between universities and KIBS”, R&D Management, vol. 43, n. 5, pp. 461-
472.

FERRARIS A., GRIECO C. (2015), “The role of the innovation catalyst in social 
innovation-an Italian case study”, Sinergie, vol. 33, n. 97, pp. 127-144.

FERRARIS A., SANTORO G., DEZI L. (2017), “How MNC’s subsidiaries may 
improve their innovative performance? The role of external sources and 
knowledge management capabilities”, Journal of Knowledge Management, 
vol. 21, n. 3, pp. 540-552.

FERRARIS A., SANTORO G., BRESCIANI S., CARAYANNIS E.G. (2018), “HR 
practices for explorative and exploitative alliances in smart cities: Evidences 
from smart city managers’ perspective”, Management Decision, vol. 56, n. 6, 
pp. 1183-1197.

FERRARIS A., SANTORO G., SCUOTTO V. (2018), “Dual relational embeddedness 
and knowledge transfer in European multinational corporations and 
subsidiaries”, Journal of Knowledge Management, https://doi.org/10.1108/
JKM-09-2017-0407

GARRIGA H., VON KROGH G., SPAETH S. (2013), “How constraints and 
knowledge impact open innovation”, Strategic Management Journal, vol. 
34, n. 9, pp. 1134-1144.

GRONUM S., VERREYNNE M.L., KASTELLE T. (2012), “The role of networks 
in small and medium-sized enterprise innovation and firm performance”, 
Journal of Small Business Management, vol. 50, n. 2, pp. 257-282.

GULATI R. (1998), “Alliances and networks”, Strategic Management Journal, vol. 
19, n. 4, pp. 293-317.

HAANS R.F., PIETERS C., HE Z.L. (2016), “Thinking about U: Theorizing and 
testing U-and inverted U-shaped relationships in strategy research”, 
Strategic Management Journal, vol. 37, n. 7, pp. 1177-1195.

HAWES J.M., CRITTENDEN W.F. (1984), “A taxonomy of competitive retailing 
strategies”, Strategic Management Journal, vol. 5, n. 3, pp. 275-287.

HUERGO E., JAUMANDREU J. (2004), “How does probability of innovation 
change with firm age?”, Small Business Economics, vol. 22, n. 3, pp. 193-207.

HUNG K.P., CHOU C. (2013), “The impact of open innovation on firm 
performance: The moderating effects of internal R&D and environmental 
turbulence”, Technovation, vol. 33, n. 10, pp. 368-380.

JANSEN J.J., VERA D., CROSSAN M. (2009), “Strategic leadership for exploration 
and exploitation: The moderating role of environmental dynamism”, The 
Leadership Quarterly, vol. 20, n. 1, pp. 5-18.



81

JAWORSKI B.J., KOHLI A.K. (1993), “Market orientation: antecedents and 
consequences”, The Journal of Marketing, vol. 57, n. 3, pp. 53-70.

KANUK L., BERENSON C. (1975), “Mail surveys and response rates: A literature 
review”, Journal of Marketing Research, vol. 12, n. 4, pp. 440-453.

KATILA R. (2002), “New product search over time: past ideas in their prime?”, 
Academy of Management Journal, vol. 45, n. 5, pp. 995-1010.

KATILA R., AHUJA G. (2002), “Something old, something new: A longitudinal 
study of search behaviour and new product introduction”, Academy of 
Management Journal, vol. 45, n. 6, pp. 1183-1194.

KOPUT K.W. (1997), “A chaotic model of innovative search: some answers, many 
questions”, Organization Science, vol. 8, n. 5, pp. 528-542.

KUTVONEN A. (2011), “Strategic application of outbound open innovation”, 
European Journal of Innovation Management, vol. 14, n. 4, pp. 460-474.

LASAGNI A. (2012), “How can external relationships enhance innovation in 
SMEs? New evidence for Europe”, Journal of Small Business Management, 
vol. 50, n. 2, pp. 310-339.

LAURSEN K., SALTER A. (2006), “Open for innovation: the role of openness 
in explaining innovation performance among UK manufacturing firms”, 
Strategic Management Journal, vol. 27, n. 2, pp. 131-150.

MARX M., HSU D.H. (2015), “Strategic switchbacks: Dynamic commercialization 
strategies for technology entrepreneurs”, Research Policy, vol. 44, n. 10, pp. 
1815-1826.

MICHELINO F., LAMBERTI E., CAMMARANO A., CAPUTO M. (2015), 
“Measuring open innovation in the Bio-Pharmaceutical industry”, 
Creativity and Innovation Management, vol. 24, n. 1, pp. 4-28.

NIETO M.J., SANTAMARÍA L. (2007), “The importance of diverse collaborative 
networks for the novelty of product innovation”, Technovation, vol. 27, n. 
6, pp. 367-377.

OCASIO W. (1997), “Towards an attention-based view of the firm”, Strategic 
Management Journal, vol. 18, pp. 187-206.

PARIDA V., WESTERBERG M., FRISHAMMAR J. (2012), “Inbound open innovation 
activities in high-tech SMEs: the impact on innovation performance”, Journal 
of Small Business Management, vol. 50, n. 2, pp. 283-309.

PETRONI G., VENTURINI K., VERBANO C. (2012), “Open innovation and new 
issues in R&D organization and personnel management”, The International 
Journal of Human Resource Management, vol. 23, n. 1, pp. 147-173.

PISANO G.P. (1990), “The R&D boundaries of the firm: an empirical analysis”, 
Administrative Science Quarterly, vol. 35, n. 1, pp. 153-176.

RIGBY D., ZOOK C. (2002), “Open-market innovation”, Harvard Business Review, 
vol. 80, n. 10, pp. 80-93.

ROTHWELL R. (1992), “Successful industrial innovation: critical factors for the 
1990s”, R&D Management, vol. 22, n. 3, pp. 221-240.

SALGE T.O., BOHNÉ T.M., FARCHI T., PIENING E.P. (2012), “Harnessing the 
value of open innovation: The moderating role of innovation management”, 
International Journal of Innovation Management, vol. 16, n. 3, 1240005.

SANTORO G., BRESCIANI S., PAPA A. (2018a), “Collaborative modes with Cultural 
and Creative Industries and innovation performance: The moderating 
role of heterogeneous sources of knowledge and absorptive capacity”, 
Technovation. https://doi.org/10.1016/j.technovation.2018.06.003

Gabriele Santoro 
Alberto Ferraris 
Stefano Bresciani
Assessing the breadth of 
open innovation practices: 
the impact on innovation 
performance



sinergie
italian journal of management 
Vol. 37, Issue 1, 2019

82

SANTORO G., FERRARIS A., VRONTIS D. (2018b), “Open social innovation: 
towards a refined definition looking to actors and processes”, Sinergie, vol. 
36, n. 105, pp. 25-42.

SANTORO G., VRONTIS D., PASTORE A. (2017), “External knowledge sourcing 
and new product development: evidence from the Italian food and beverage 
industry”, British Food Journal, vol. 119, n. 11, pp. 2373-2387.

SCHROLL A., MILD A. (2011), “Open innovation modes and the role of internal 
R&D: An empirical study on open innovation adoption in Europe”, 
European Journal of Innovation Management, vol. 14, n. 4, pp. 475-495.

SCUOTTO V., SANTORO G., PAPA A., CARAYANNIS E.G. (2017), “Triggering 
open service innovation through social media networks”, Mercati e 
Competitività, vol. 3, pp. 21-40.

SPITHOVEN A., CLARYSSE B., KNOCKAERT M. (2011), “Building absorptive 
capacity to organise inbound open innovation in traditional industries”, 
Technovation, vol. 31, n. 1, pp. 10-21.

SPITHOVEN A., VANHAVERBEKE W., ROIJAKKERS N. (2013), “Open 
innovation practices in SMEs and large enterprises”, Small Business 
Economics, vol. 41, n. 3, pp. 537-562.

TARDIVO G., SANTORO G., FERRARIS A. (2017), “The role of public-
private partnerships in developing open social innovation: the case of 
GoogleGlass4Lis”, World Review of Entrepreneurship, Management and 
Sustainable Development, vol. 13, n. 5-6, pp. 580-592.

TETHER B.S., TAJAR A. (2008), “Beyond industry-university links: Sourcing 
knowledge for innovation from consultants, private research organisations 
and the public science-base”, Research Policy, vol. 37, n. 6, pp. 1079-1095.

TROTT P., HARTMANN D.A.P. (2009), “Why 'open innovation' is old wine in 
new bottles”, International Journal of Innovation Management, vol. 13, n. 
04, pp. 715-736.

TSAI W. (2001), “Knowledge transfer in intraorganizational networks: Effects of 
network position and absorptive capacity on business unit innovation and 
performance”, Academy of Management Journal, vol. 44, n. 5, pp. 996-1004.

VAN DE VRANDE V. (2013), “Balancing your technology-sourcing portfolio: 
How sourcing mode diversity enhances innovative performance”, Strategic 
Management Journal, vol. 34, n. 5, pp. 610-621.

VAN DE VRANDE V., DE JONG J.P., VANHAVERBEKE W., DE ROCHEMONT 
M. (2009), “Open innovation in SMEs: Trends, motives and management 
challenges”, Technovation, vol. 29, n. 6, pp. 423-437.

VAN DER MEER H. (2007), “Open innovation-the Dutch treat: challenges in 
thinking in business models”, Creativity and Innovation Management, vol. 
16, n. 2, pp. 192-202.

VEUGELERS R., CASSIMAN B. (1999), “Make and buy in innovation strategies: 
evidence from Belgian manufacturing firms”, Research Policy, vol. 28, n. 1, 
pp. 63-80.

VRONTIS D., THRASSOU A., SANTORO G., PAPA A. (2017), “Ambidexterity, 
external knowledge and performance in knowledge-intensive firms”, The 
Journal of Technology Transfer, vol. 42, n. 2, pp. 374-388.

WEST J., BOGERS M. (2014), “Leveraging external sources of innovation: a 
review of research on open innovation”, Journal of Product Innovation 
Management, vol. 31, n. 4, pp. 814-831.



83

ZAHRA S.A., GEORGE G. (2002), “Absorptive capacity: A review, 
reconceptualization, and extension”, Academy of Management Review, vol. 
27, n. 2, pp. 185-203.

Academic or professional position and contacts

Gabriele Santoro
Research fellow of Business Management
University of Turin
e-mail: gabriele.santoro@unito.it

Alberto Ferraris
Research fellow of Business Management
University of Turin
e-mail: alberto.ferraris@unito.it

Stefano Bresciani 
Full Professor of Business Management 
University of Turin
e-mail: stefano.bresciani@unito.it

Gabriele Santoro 
Alberto Ferraris 
Stefano Bresciani
Assessing the breadth of 
open innovation practices: 
the impact on innovation 
performance

sinergie
italian journal of management

ISSN 0393-5108 
DOI 10.7433/s108.2019.05

pp. 63-83


