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Abstract
Do different types of innovation require distinct kinds of external knowledge search 
strategies? This paper explores this question using an original innovation survey 
of 385 KIBS firms in Ontario (Canada). Applying ordered regression analysis, we 
show that KIBS which conduct marketing innovation have higher degrees of exter-
nal knowledge sourcing than those that engage in other types of innovation. KIBS 
that conduct product innovation have higher degrees of external partnering than 
those that focus more intensively on other types of innovation.
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1 Introduction

The last decade has marked a growing interest in understanding and exploring the 
scope of open innovation (OI) in different industrial contexts (Bogers et  al. 2017; 
West and Bogers 2017; Huizingh 2011; Dahlander and Gann 2010; van de Vrande 
et al. 2009; Chesborough 2007). Underlying the debate on OI, there is the presump-
tion that openness to external knowledge can spur a firm’s innovation performance 
by providing access to complementary technology from external sources (Ches-
brough 2017, p. 35). This has led to a growing empirical literature that investigates 
how the opening up of innovation processes affects a firm’s innovation performance 
(Laursen and Salter 2006; Tsai and Wang 2008; van de Vrande et al. 2009; Barge-
Gil 2013).

Prior studies on OI usually take different open search strategies as their explana-
tory variable (Monteiro et al. 2017; Terjesen and Patel 2017; Ferreras-Méndez et al. 
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2016; Wang et al. 2015; Parida et al. 2012; Love et al. 2011) and focus on the con-
ditions under which openness to external partners affects innovation performance. 
Extant studies have paid less attention, however, to the type of innovation that ben-
efits most from OI strategies. This is an important lacuna since common sense sug-
gests that different types of innovation require different kinds of knowledge inputs, 
and therefore need different knowledge management strategies.

In this paper, we contribute to the debate by exploring whether different types of 
innovation require distinct kinds of external knowledge search strategies by using a 
survey of 385 knowledge-intensive business service (KIBS) firms in Ontario (Can-
ada). We aim to extend an emergent stream of research of OI strategies in services 
in general (Virlee et al. 2015; Mina et al. 2014), and in KIBS in particular (Janssen 
et al. 2018; Rodriguez et al. 2017; Doloreux and Shearmur 2013). We distinguish 
between two types of external knowledge search strategies: the degree to which 
a firm relies on different types of external knowledge sources; and the degree to 
which a firm forms different formal partnerships with external firms. Therefore, this 
research provides insights for KIBS trying to strategize their search for new ideas, 
faced with the choice of adopting open search strategies that involve the use of a 
wide range of external knowledge sources and a large set of potential partners.

The remainder of this article is organised as follows. Section 2 presents the lit-
erature review and engages in a review on open innovation in general and on OI 
in KIBS. Section 3 describes the research design, the variables and the analytical 
model. Section 4 contains the empirical part of the paper. Finally, Sect. 5 discusses 
the findings and elaborates on the implications of the findings.

2  Theory and evidence

2.1  Open innovation

The starting point of the OI story is that innovation cannot be regarded as a purely 
individual act. It depends on the use of a variety of external knowledge sources and 
inter-organisational collaborations (Roper et  al. 2017; Brunswicker and Vanhaver-
beke 2015; Mina et  al. 2014). An implication of this conceptualisation is that the 
highly interactive and relational nature of innovation necessitates an OI model for a 
firm’s strategy. OI is defined as ‘the use of purposive inflows and outflows of knowl-
edge to accelerate international innovation, and to expand the markets for external 
use of innovation, respectively’ (Chesbrough et al. 2006, p. 1).

Research on OI identifies two modes of OI (Bogers et al. 2017; West and Bogers 
2017). The outbound mode involves internally developed technologies and ideas 
that are sold to external organisations often for commercialisation purposes. The 
inbound mode involves the use of purposeful inflows of knowledge to accelerate 
internal innovation either with immediate monetary compensation related to knowl-
edge flow (pecuniary mode) or with no immediate compensation (nonpecuniary 
mode).

In this context, there is a consensus that a firm’s external knowledge sourc-
ing strategy is a key factor in the development of innovation (Battisti et  al. 2014; 
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Brunswicker and Vanhaverbeke 2015; Clausen et al. 2013; Love et al. 2014). This is 
in contrast to the traditional view of innovation, which is essentially portrayed as a 
linear process where firms mainly rely on internal knowledge, usually through inter-
nal R&D and human capital accumulation (Rothwell 1991). Empirical studies on 
inter-organisational collaboration provide evidence that openness positively influ-
ences firms’ innovation activities and performance (Rodriguez et al. 2017; Drechsler 
and Natter 2012; Lazzarotti et  al. 2011; Laursen and Salter 2006). Other studies 
provide evidence that OI is strongly associated with a firm’s absorptive capacity, 
which permits the company to identify, absorb and make use of external knowledge 
(Ferreras-Méndez et al. 2016).

The external knowledge sourcing view is complementary to the resource-based 
theory which suggests that firms require resources they cannot produce internally, 
so they acquire them from external partners. According to Wernerfelt (1984), the 
firm is a bundle of resources and is not self-sufficient. The most common motive 
to use and interact with external knowledge sources is, therefore, to complement 
internal resources to reduce uncertainty and access others’ resources. Whatever 
the role played by external knowledge and information, firms’ internal resources 
remain crucial, since without them firms lack the know-how and the capacity to 
absorb and exploit what is learnt from the outside. Scholars concur that firms with a 
high absorptive capacity raise not only their likelihood to collaborate, but also their 
ability to take better advantage of external knowledge (Kostopoulos et  al. 2011). 
Absorptive capacity is considered as the level of expertise of firms and builds upon 
cumulative knowledge stock and knowledge flows (Cohen and Levinthal 1990). It 
enables firms to integrate knowledge from external sources by leveraging their abil-
ity to recognise, integrate, assimilate and apply new knowledge.

In the field of innovation, the discussion about the nature of openness required by 
innovative firms goes back to the contributions by Laursen and Salter (2006) who 
developed the concept of breadth and depth as two key components of the openness 
of individual firms’ external search strategies. Search breadth is defined as ‘the num-
ber of different search channels that a firm draws upon in its innovative activities’ 
(Laursen and Salter 2006, p. 135). In contrast, search depth is defined in terms of 
the extent to which firms draw deeply from these different external sources or search 
channels (idem, pp. 135–136). Lately, a significant corpus of work has focused on 
knowledge search strategies at the level of the firm with the objective of captur-
ing and investigating the impact of behaviour along the breadth and depth dimen-
sions for a firm’s innovation performance (Ferreras-Méndez et al. 2016; Leiponen 
and Helfat 2010; Kang and Kang 2009). This work has recently been extended to 
examine the breadth and depth of collaborative relationships, where Laursen and 
Salter (2014) make the distinction between informal knowledge sources and formal 
partnerships. The former captures knowledge search through both formal and infor-
mal relations, while the latter captures the numbers of innovation-related coopera-
tive partners.

To sum up, most scholars agree on the benefits of accessing external knowledge 
beyond the firm’s boundaries for its innovation performance, and there are still open 
questions regarding the extent to which different innovation types influence a firm’s 
external knowledge sourcing strategy. Thus, most of this literature focuses on the 
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degree to which different knowledge sourcing strategies are associated with innova-
tion. It offers several insights into the use of external knowledge sources and innova-
tion processes; its limitation is that most contributions usually take different open 
search strategies as their explanatory variable. Compared to the literature on OI, this 
paper contributes to shedding new light in this area, by considering, as its dependent 
variable, the types of external knowledge search strategies adopted by KIBS firms.

2.2  Open innovation in KIBS

There are several distinctive features of innovation processes that make the adoption 
of OI strategies particularly attractive for KIBS. First, KIBS are establishments for 
which the primary activities depend on human capital, knowledge, and skills and 
their role consists of providing knowledge-intensive inputs to the business processes 
of other organisations (Muller and Doloreux 2009). In this sector, knowledge can be 
considered as the most important resource to increase new competencies and as a 
precondition for the generation of new services.

Second, innovation in KIBS can take many forms. It can involve the development 
of new services, new ways of producing and delivering services, new forms of inter-
actions with clients, and new forms of commercialisation and marketing strategies 
(Amara et al. 2009). Service innovations require new knowledge or new knowledge 
combinations resulting from the acquisition, assimilation and exploitation of new 
knowledge (Muller and Doloreux 2009).

Third, innovation in KIBS results from a combination of in-house and exter-
nal knowledge owned by various parties (Miles 2008). The cumulative nature of 
the exchange of knowledge occurs through informal and formal interactions and 
exchanges with clients and other organisations within the value chain (Shearmur and 
Doloreux 2015). The role of external actors in the innovation process is not limited 
to clients (Asikainen and Mangiarotti 2017). However, clients play an important role 
in the production of new services since the final service is often co-produced with 
clients and emerges through the interaction between KIBS and their clients (Muller 
and Doloreux 2009). Scholars refer to the notion of ‘co-production’ of knowledge 
to denote the way to produce and transform knowledge which relies on a client’s 
knowledge base and the pool of codified knowledge, and the way this intertwines 
with learning and innovation on one or both sides of the relationship (Bettencourt 
et al. 2002). With the exception of a few technology-oriented KIBS, new services 
are less the result of R&D than of the acquisition of new technologies and/or soft-
ware (Doloreux et al. 2016) and service innovations remain difficult to legally pro-
tect (Chang and Chen 2016).

Taking these characteristics of innovation in KIBS into account, and consider-
ing the diversity of approaches adopted by KIBS to generate, assimilate and diffuse 
knowledge, scholars recognise that the key role of KIBS is “locating, developing, 
combining and applying various types of generic knowledge about technologies and 
applications to the local and specific problems, issues and contexts to their clients” 
(Miles 2005, p. 39). This has led to a flourishing new research stream that stud-
ies the various OI strategies that KIBS can adopt in their collaborative innovation 
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efforts. Rodriguez et al. (2016) used Spanish data to explore the knowledge sourc-
ing strategies of KIBS by examining the relationship between these strategies and 
two dimensions of innovativeness: the type of innovator and the degree of openness 
(reliance on internal versus external information sources). They found that different 
knowledge sourcing profiles exist across KIBS industries: independent innovators 
(i.e. firms with few external interactions, relying on R&D), Barras-type innovators 
(i.e. firms which innovate as a consequence of introducing new technology), bal-
anced innovators (i.e. firms that rely on a variety of internal and external resources 
to innovate), and, highly cooperative innovators (i.e. firms that engage in innovation 
partnerships). Furthermore, they found that the degree of openness in OI strategies 
is not associated with a higher or lower propensity to innovate.

Trigo and Vence (2012) also investigated the scope and patterns of knowledge 
search in Spanish service firms. They identified three broad profiles: firms intensive 
in techno-scientific flows of information, firms intensive in interactions with clients, 
and the lonely innovators with low collaboration intensity. Their findings reveal that 
the relationship between cooperation behaviours and innovation is directly linked. 
Also, the profiles adopted by services is linked to different innovation performance: 
product innovation is linked to techno-scientific flow of innovation, process innova-
tion is linked to collaboration with clients, and organisation innovation is associated 
with lonely innovators.

These results are in line with the works of Mina et  al. (2014), who show that 
the UK business services collaborate intensely with clients, on the one hand, and 
universities and research organisations, on the other. However, they show that ser-
vice firms attached more importance to scientific and technological knowledge than 
to market knowledge compared to manufacturing firms. This may be understood in 
the light of Shearmur and Doloreux (2016) exploration of Canadian KIBS on the 
nature of the OI process. They show that if market information, or rapidly outdated 
knowledge about preferences and trends, is a key input to a firm’s innovative activi-
ties, then the degree and type of openness that is required will differ from firms 
where innovation rests on more technological knowledge (often coupled with inter-
nal R&D capabilities). According to them, slow innovators will rely on non-market-
sourced information and infrequent contacts with knowledge sources of innovations, 
including universities and research laboratories, and fast innovators will be relying 
on market-sourced information and frequent interactions.

On the basis of the literature review presented above, in the empirical part we 
analyse the extent to which a KIBS firm’s innovation type influences its external 
knowledge sourcing strategy. By doing so, the contribution of this article is twofold:

1. First, since most studies focusing on OI have dwelt upon manufacturing indus-
tries, this study provides insights into another industry (KIBS) and responds 
directly to a research gap in the literature where OI in services remains a poorly 
developed area of study (Mina et al. 2014; Miozzo et al. 2016).

2. Second, it uses empirical information concerning whether the types of service 
innovation—product, process, management, and marketing—influence the exter-
nal knowledge sourcing strategies (external knowledge sources and formal part-
nerships with external firms). Thus, we are not testing the benefits from openness 
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to external knowledge on innovation performance of KIBS, but rather examine 
whether the development of different types of service innovation is more condu-
cive to the adoption of distinct OI strategies. In the literature there is little struc-
tured empirical analysis on this question since the majority of studies on KIBS 
uses knowledge sourcing strategies as explanatory variables, and focuses on the 
relationship between knowledge sourcing and innovation.

3  Research methodology

3.1  Data source and sample

The data used in the quantitative analysis originate from a firm-level survey which 
was developed for the research project ‘Creating Digital Opportunity: Canada’s 
ICT Industry in Global Perspective.’ The aim of the survey was to study the char-
acteristics and patterns of innovation activities in KIBS in the Canadian province 
of Ontario and to investigate whether the geographic location of KIBS establish-
ments alters their propensity to innovate. The core questions in the questionnaire 
were inspired from Statistics Canada’s Survey of Innovation and Business Strategy, 
the Community Innovative Survey, and the third edition of the Oslo Manual of the 
Organisation for Economic Cooperation and Development (OECD). The rationale 
for undertaking a separate survey emanated from concerns over the coverage of 
existing KIBS surveys—which usually exclude establishments with less than 15 
employees—and the lack of official statistics in Canada on KIBS disaggregated at 
the community level. Several academic articles that use similar approaches to study 
KIBS in Canada have now been published (Shearmur and Doloreux 2016; Doloreux 
and Shearmur 2012; Amara et al. 2009).

The survey was carried out between September 19, 2015 and May 4, 2016 
through computer-assisted telephone interviews. The survey was addressed to the 
director of each establishment. Given their senior position and responsibilities, 
these individuals were considered to have a good understanding of their establish-
ment’s innovation organisation. The primary data source for the survey population 
was Dun & Bradstreet’s Ontario directory (2015). An initial sample of 2000 KIBS 
establishments was randomly drawn from the entire population of firms available 
(5060 establishments). The sampling was restricted to computer services, legal ser-
vices and management services. Firms with fewer than 5 and over 200 employees 
were not included in the sample. In this respect, we deviated from Industry Canada’ 
categorisation of SMEs (Industry Canada 2016) in service-based business given the 
fact that they define a small business as one that has fewer than 100 employees (if 
the firm is producing a goods-producing business) or fewer than 50 employees (if 
the firm is a service-based business). A minimum target of 350 participants was set. 
These calculations were based on a 5% margin of error and a 95% confidence level. 
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Ultimately, we obtained valid responses from 392 establishments, representing a 
sample rate of 19.6%.1

Two methodological concerns that are commonly raised in survey analysis are 
non-response bias and common method bias. To assess the non-response bias in our 
sample, we compared early respondents with late ones and found no significant dif-
ferences in key demographic variables such as KIBS size and industries. This sug-
gests that non-response would not likely bias our findings (Armstrong and Overton 
1977). To minimise a potential common method bias effect, we ran Harman’s single 
factor test (Harman 1976) and found that the total variance for a single factor was 
less than 50%, suggesting that common method bias was not a serious problem in 
this study.

3.2  Dependent variable: open innovation strategy

We use two distinct dependent variables to measure a firm’s OI strategy. The first 
dependent variable measures ‘external sourcing’ by counting the number of types 
of external parties that provide relevant information to the firm and also taking into 
account the importance of these partners. For this purpose, we employed a survey 
question which asks: ‘during the 3 years, 2012–2014, how important to your estab-
lishment’s innovation activities was each of the following information sources?’ 
Respondents had to choose one of four answers: not used (coded 0), low importance 
(coded 1), medium importance (coded 2), and high importance (coded 3). Respond-
ents could choose from 11 types of potential partners: clients; suppliers; competi-
tors; others KIBS; universities and other higher education institutions; college and 
technical institutes; federal government research laboratories; provincial govern-
ment research laboratories; conferences, trade fairs, and exhibitions; scientific and 
trade/technical publications; professional and industry association. Given 11 sourc-
ing types and low–medium–high importance differentiation, the variable of external 
sourcing ranges from 0 to 33. Due to the categorical nature of our other variables, 
for parsimony we scaled this variable into three scales: low, medium, and high. 
Using equal sized intervals is vulnerable to outliers; therefore, we used a supervised 
discretisation method, namely Chiu et al. (1990) approach that maximises entropy 
over the discretised space.

The second dependent variable measures ‘external partnering’ by counting the 
number of types of external parties with which a focal firm cooperated. The sur-
vey asks: ‘did your establishment cooperate on any innovation activities other 

1 The sample comprises both innovative and non-innovative KIBS. This approach allows to gather infor-
mation on a large variety of aspects related to innovation, including its activities, sources, and determi-
nants. If the potential group is restricted to innovating KIBS only, the effects can be underestimated, 
because the innovation status of a KIBS can change from non-innovative to innovative and vice versa. It 
is possible that the 3-year backward looking window on innovation outputs limits to capturing all KIBS 
establishment-level innovations that can be attributed to the adoption of open innovation strategies over 
the period. At the same time, having in the same the firms that did not introduce innovations in this 
3-year period increases variance and helps to better establish the relationships between innovation pat-
terns and external sourcing and external partnering.
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enterprises or institutes during the 3 years period 2014–2012?’ We included seven 
types of organisations for such cooperation: clients or customers; supplier; competi-
tors; other KIBS; universities or higher education institutions; commercial labora-
tories or R&D institutes; government or public research institutes. The survey fur-
ther specifies three possible geographical locations of these partners: regional within 
Ontario; Canada; and, all other countries. We calculated the external partnering 
variable by adding 1 for every organisation–location combination that respondents 
indicated. The seven types of collaborators and the three geographical locations 
were combined into a single measure, ranging from 0 to 21. Here again, we catego-
rised providers into three ordinal levels of external partnering: low external partner-
ing, medium external partnering and high external partnering using the Chiu et al. 
(1990) approach.

3.3  Explanatory variables

3.3.1  Innovation types

Following the Oslo manual (2005), we define service innovation as the market intro-
duction of services that are either ‘new to the firm’ or ‘new to the firm’s market’. 
Four different forms of innovation are considered. Product (service) innovation 
includes significant improvements in technical specifications, components and mate-
rials, software in the product, user friendliness, or other functional characteristics in 
the service. Process innovation includes significant changes in techniques, equip-
ment, and/or software. Marketing innovation involves significant changes in product 
design or packaging, product placement, and product promotion or pricing. Organi-
sational innovation is a new organisational method in business practices, workplace 
organisation, or external relations (OECD 2005). We created four dummy variables 
for each of these innovation types,2 which is coded 1 if the establishment introduced 
an innovation, and 0 otherwise.

3.3.2  Innovation activities

Innovation activities were analysed by using two groups of variables. The first 
group of variables concerns the use of ICT applications that were examined based 
on the responses to the question ‘During the 3 years, 2012–2014, did your estab-
lishment use any of the following information and communication technologies 
(ICTs) in the reference year?’ We used seven ICT applications: (1) Internet-
enabled mobile devices; (2) company-wide computer networks; (3) e-commerce 
platforms; (4) industry-specific software; (5) customer/supplier relationship 

2 In the paper, we do not study whether the various types of innovation are themselves correlated—the 
principal objective of the paper is to examine whether different types of innovation require distinct kinds 
of external knowledge search strategies. But as Amara et al. (2009) have shown, KIBS that implement 
one type of innovation often implement other types of innovations. This should be borne in mind when 
interpreting the results.
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management software; (6) cloud computing; and (7) video-conferencing. The 
seven ICT applications were accumulated to form a single ‘ICT use’ variable 
with the range of 0–7.

The second group captures information on innovation activities and describes ‘all 
scientific, technological, organisational, financial and commercial steps which actu-
ally lead, or are intended to lead, to the implementation of innovations. Some of 
these activities may be innovative in their own right, while others are not novel but 
are necessary to implementation’ (OECD 2005). Here, respondents were asked ‘Dur-
ing the 3 years, 2014–2012, did your establishment engage in the following innova-
tion activities?’ We used five types of innovation activities: internal R&D; external 
R&D, acquisition of equipment and software; training; design. Each of these items 
was coded as a binary variable, 0 as ‘not applicable’ and 1 as ‘applicable’.

3.3.3  Control variables

A number of standard control variables were included to control for other factors 
that could be correlated with our dependent variables (Becheikh et  al. 2006). We 
controlled for firm size by including the logarithm of an establishment’s number of 
employees in 2014. Second, we controlled for the age of the firm. Third, we con-
trolled for export intensity by using a continuous variable measuring the percentage 
of sales obtained in international markets. Finally, we controlled for KIBS indus-
tries’ heterogeneity and create three dummy variables for KIBS industry: computer 
system designs and related services, legal services and management services.

3.4  Ordered logit model

Our empirical analysis studies the relation between a firm’s OI strategy (degree of 
external sourcing and degree of external partnering) and different types of inno-
vation, controlling for key firm-specific factors and industry fixed effect. Since 
our dependent variables each consist of three ordinal scales, we rely on ordered 
logit estimation for our regression analysis, which estimates the odds of reaching 
a higher level of the dependent variable.

It is important to point out that our analysis by necessity is exploratory and is 
about association, not causality. It is not possible with the cross-sectional data at 
our disposal to establish cause and effect. Thus, we are unable to say whether firms 
adapted a specific open innovation strategy because they are more innovative, or 
whether they are innovative because they have adopted a specific open innovation 
strategy. Since adopting an open innovation strategy is a process occurring over 
time, it is likely that both causal directions apply and will be difficult to disentangle 
(if, indeed, they can be) without either detailed case histories or panel data: how-
ever, if significant associations between innovation and open innovation strategies 
are established, this will, in itself, provide new insights into innovation processes in 
KIBS establishments, insights that will call for further exploration.
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4  Results

4.1  Univariate analysis

Table 1 presents univariate statistics for the means of the independent variables in 
each of our dependent variables’ ordinal categories. The left panel focuses on exter-
nal sourcing, whereas the right panel centres on external partnering. A first result 
that can be derived from Table 1 is that establishments that adopt different OI strate-
gies portray little variation in their propensity to conduct certain types of innova-
tion. In Table 1, providers with high, medium, and low degrees of external sourc-
ing have a highly similar propensity to conduct product innovation. That is, 69% of 
the KIBS with high degrees of external sourcing conduct product innovation, while 
this propensity is 65 and 70% for providers with medium and low degrees of exter-
nal sourcing. There is slightly more variation in the propensity to conduct process 
and organisational innovation across external sourcing categories, but the relation is 
ambiguous. Establishments with high degrees of external sourcing are more likely to 
conduct process and organisational innovation than medium sourcers, but less likely 
than low sourcers.

We can make similar observations about external partnering. In Table 1, across 
external partnering categories, there is little variation in the average propensity 
to conduct organisational and marketing innovation (between 33 and 45% for 
the former, and between 33 and 39% for the latter). There is also an ambiguous 

Table 1  Univariate analysis across OI strategies (mean scores)

Mean value for each variable External sourcing External partnering

Low Medium High Low Medium High

Product innovation 0.7 0.65 0.69 0.60 0.69 0.8
Process innovation 0.8 0.49 0.54 0.53 0.33 0.53
Organisational innovation 0.6 0.44 0.45 0.45 0.38 0.33
Marketing innovation 0.1 0.32 0.48 0.39 0.35 0.33
ICT Usage 3.2 3.9 3.92 3.87 3.61 4.73
Internal R&D 0.6 0.69 0.64 0.67 0.66 0.73
External R&D 0.5 0.35 0.35 0.34 0.44 0.4
Acquisition of equipment and software 1 0.95 0.94 0.81 0.92 1
Training 0.6 0.70 0.74 0.71 0.77 0.93
Design 0.6 0.5 0.59 0.54 0.56 0.67
Size 13.5 15.6 19.7 17.5 13.3 18.67
Age 25 15.9 19.2 17.5 18.4 18.9
% of international sales 1 3.4 2.9 2.2 11.3 15.6
Computer system design 0.4 0.4 0.30 0.36 0.22 0.4
Legal services 0.3 0.23 0.31 0.27 0.33 0.33
Management services 0.3 0.36 0.38 0.37 0.44 0.26
N 111 141 133 238 96 51
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relation in the propensity to conduct process innovation across external partner-
ing categories, with KIBS that conduct medium levels of partnering (33%) hav-
ing a lower propensity than KIBS that conduct low and high levels of partnering 
(53%).

Notwithstanding these similarities, there are also some important differences 
that emerge. One of the most striking results from Table 1 is that providers with 
high degrees of external knowledge sourcing are more likely to conduct market-
ing innovation than medium and low sourcers. Specifically, 48% of KIBS with 
high degrees of external sourcing conduct marketing innovation, whereas it is 
only 32% and 10% of KIBS with medium and low degrees of external sourcing 
that conduct marketing innovation, respectively. Table  1 suggests, then again, 
that the degree of external partnering seems to be more tightly related to product 
innovation. That is, 80% of KIBS with high degrees of external partnering con-
duct product innovation, whereas 69% and 60% of KIBS with medium and high 
degrees of external sourcing conduct product innovation, respectively.

Table 1 also shows that there is limited variation in the innovation activities 
across external sourcing and partnering categories, albeit with some exceptions. 
Regardless if we consider external sourcing or partnering categories, there is 
little or ambiguous variation in their propensity to use ICT, to conduct internal 
R&D, to obtain external R&D, or to conduct design. ICT usage varies between 
3.2 and 4.7 (out of 7), internal R&D between 60 and 73%, external R&D between 
35% and 50%, and design between 50 and 67%. For external sourcing, there is 
also limited disparity in the acquisition of equipment and software across external 
sourcing categories. For external partnering, then again, there is some evidence 
that KIBS with higher degrees of external partnering are more likely to acquire 
software. Finally, for both external sourcing and external partnering, there is evi-
dence that KIBS with higher degrees of openness have a higher propensity to 
conduct training.

A firm’s size, age, and export propensity is related to its OI strategy. KIBS 
with a higher degree of external knowledge sourcing tend to be larger in size, 
even though no such relation exists between size and degree of external partner-
ing. KIBS with a higher degree of external partnering tend to be older and more 
export oriented, even though no such relation between external sourcing, age and 
percentage of international sales. This latter result may be because it takes time 
for a KIBS to set up formal partnerships and since partnerships are required to 
develop export relations.

Finally, there is some variation in degrees of external sourcing and partnering 
across KIBS sectors. Table 1 shows that 38% of management service providers have 
high degrees of external sourcing, whereas it is 31% and 30% for legal service and 
computer system design establishments, respectively. In Table 2, the opposite pat-
tern emerges. 40% of computer system design establishments have high degrees of 
external partnering, compared to 33% for legal services KIBS and 26% for manage-
ment services.

This univariate analysis highlights both similarities and differences across OI 
strategies that need to be verified with multivariate analysis. The next section pre-
sents the results of the multivariate analysis.
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4.2  Multivariate analysis

To verify the robustness of these results, we next proceed with a multivariate analy-
sis. Table 2 reports the means, standard deviation, and correlations among all the 
variables. Pearson correlations indicate the absence of a multicollinearity problem 
and an internal consistency of the selected independent variables. Next, we verify 
for potential multicollinearity using variance inflation factors (VIFs) to eliminate the 
risk of suppressor effects (Hair et al. 2007). VIF indexes measure the extent to which 
the variance of an estimated regression coefficient is increased because of collinear-
ity. In all the tests, the VIF indexes are well below the usually recommended cutoff 
score of 10 (Neter et al. 1996). The VIF scores range from 2.37 to 6.6.

Given the absence of multicollinearity, we conduct ordered logistic regression 
to estimate the effects of our independent variables on two dependent variables.3 
Since our dependent variable is ordinal, we chose ordered logistic regression to 
explore the relationship between external sourcing and external partnering and dif-
ferent types of innovation. Given relatively small sample size and many single-scale 
variables, other more complex models with recursive linkages such as in structural 
equation modelling usually show poor performance (Reinartz et  al. 2009). There-
fore, provided the parsimony of the model, while we control for a number of factors, 
we do not include any recursive linkages.

Before conducting the regressions, we test the assumptions of the ordered logistic 
regression model by conducting Brant test, which indicates that we have not violated 
the proportional odds assumption (p  >  χ2 0.316). All our regressions include the 
various control variables that we have described above and include industry fixed 
effects to control for variations across KIBS industries.

Table 3 presents the results of the analysis. Both regressions indicate good model 
fit (χ2 below 0.05). Column 1 presents the results for external sourcing, whereas 
column 2 shows the results for external partnering. The results in column 1 con-
firm that KIBS that conduct marketing innovation have a significantly higher degree 
of external sourcing than firms which do not conduct marketing innovation (but 
may conduct other types of innovation). Specifically, it reports a significant posi-
tive effect of marketing innovation on external sourcing with a coefficient value of 
0.57, which suggests that KIBS that conduct marketing innovation are more likely 
to have higher degrees of external sourcing than similar firms which do not conduct 
marketing innovation. Similar to the univariate analysis, no significant relations are 
detected between the other types of innovation and external sourcing. This result 
suggests that external sourcing is a particularly common OI strategy for KIBS which 
conduct marketing innovation.

The remainder of the results in column 1 of Table  3 suggest that the vari-
ous innovation activities have little relation with the choice of external sourcing 
strategy, with none of the coefficients obtaining significance. The acquisition of 
equipment and software is found to have a positive and significant effect on the 

3 We removed seven outliers using a decision tree algorithm (John 1995). The final number of observa-
tions in our sample is 385.
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external knowledge sourcing whereas firm size has a negative coefficient. In con-
trast to the univariate analysis, this suggests that larger providers are less likely to 
adopt higher degrees of external sourcing once other control variables are taken 
into account.

The findings in column 2 of Table 3 confirm the univariate result that KIBS which 
conduct product innovation have a significantly higher degree of external partnering 
than firms which do not conduct product innovation. In particular, it shows a sig-
nificant positive effect of product innovation on external partnering with a coeffi-
cient value of 0.73, which suggests that KIBS which conduct product innovation are 
more likely to have higher degrees of external partnering than similar firms with no 
product innovation. No significant relations are detected between the other types of 
innovation and external partnering. This finding implies that external partnering is a 
particularly common OI strategy for KIBS which conduct product innovation.

Similar to external sourcing, we find limited evidence in column 2 of Table 3 
that different innovation activities have a relationship with the choice of external 
partnering strategy. The sole exception is design, which has a positive coefficient. 
Similar to the univariate analysis, we find that KIBS with a higher export propen-
sity are more likely to adopt a high degree of external partnering.

Table 3  Relation between innovation and open innovation strategy: ordered logistic regression

The dependent variable in each regression takes into account three ordinal categories (low, medium and 
high). The independent variables are defined as given in the text
***Significant at 1% significance level, **at 5% significance level, *at 10% significance level

External sourcing External partnering

Coefficient (1) SE Coefficient (2) SE

Product innovation 0.21 0.24 0.73** 0.23
Process innovation 0.06 0.20 − 0.58 0.57
Organisational innovation − 0.03 0.18 − 0.52 0.48
Marketing innovation 0.57** 0.23 0.09 0.31
ICTs 0.02 0.04 0.08 0.13
Internal R&D 0.01 0.03 − 0.06 0.43
External R&D − 0.03 0.22 0.27 0.32
Acquisition of equipment and software 0.03* 0.03 0.01 0.13
Training 0.21 0.25 0.74 0.69
Design 0.32 0.31 0.02* 0.01
Log size − 0.38** 0.12 − 0.02 0.15
Age 0.003 0.005 − 0.006 0.009
Export sales − 0.001 0.001 0.08*** 0.01
Industry fixed effects Yes Yes
N 385 385
Log likelihood − 231.06 − 115.84
p > χ2 0.02 0.01
Pseudo R2 0.03 0.08
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4.3  Robustness test

To check the robustness of our results, we have split our full sample into two com-
monly used categories—Technological T-KIBS (Computer services) and Pro-
fessional P-KIBS (Legal and management services)—and we have re-run our 
regression analysis on each subsample. T-KIBS provide services in the field of 
information technologies and professional and technical-computer related services, 
while P-KIBS provide services based on specialised knowledge of administrative 
system and social affairs (Coombs and Miles 2000).

The results presented in Table 4 provide further evidence that our main results are 
robust to different specifications. Overall, the results tend to support those found in 
the ordered logic regressions for the total sample of KIBS (Table 3). We find that for 
both types of KIBS marketing innovation consistently has a positive and significant 
association with external sourcing, and product innovation has a positive relation-
ship with external partnering. At the same time, the more disaggregated analysis 
shows additional nuances in the relationship between innovation types and a firm’s 
external knowledge search strategy. In the case of T-KIBS, those providers which 
conduct process innovation have a higher degree of external sourcing. In the case of 
P-KIBS, those firms which conduct organisational innovation have a higher degree 
of external partnering.4

With respect to innovation activities, the analysis shows additional nuances. 
The results show that—with the exception of the acquisition of equipment and 
software—innovation activities have different relationships with the open strategy 
adopted by P-KIBS and T-KIBS. For T-KIBS, internal R&D and training is closely 
related to external knowledge strategy, whereas, the use of ICT, external R&D and 
design is closely related to external partnering strategy. In contrast, for P-KIBS only 
the use of ICT is associated with external sourcing and only training is associated 
with external partnering strategy. These results suggest two things: first, that some 
of these innovation activities may become the inputs upon which the external knowl-
edge search strategies build and develop; second, it shows the heterogeneity of inno-
vation approaches across KIBS firms in the sense that they could develop different 
activities to pursue similar strategies.

5  Discussion and conclusion

The purpose of this paper has been to investigate the impact of different types of 
innovation on the external knowledge search strategies adopted by KIBS firms. 
The empirical analysis was based on a firm-level survey that examined KIBS 
firms in the province of Ontario (Canada). The current study provides evidence 

4 All the new models show good model fit except for the T-KIBS and external sourcing, which suf-
fers from a poorer model fit. At the same time, using other statistical techniques (e.g. operationalizing 
the dependent variable as low–high sourcing and using probit model) yields similar coefficients, which 
again, points to the robustness of the results.
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that different types of innovation are critical in explaining knowledge search 
strategies.

The paper provides a number of key findings. First, we show a positive direct 
relationship between innovation type and openness, be it in terms of external 
sourcing or external partnering strategies. The study reveals that marketing inno-
vation entails significantly higher external knowledge sourcing than any other 
types of innovation, while product innovation entails higher external partnering 
than any other types of innovation. KIBS that conduct marketing innovation seem 
to seek external knowledge from more sources and at higher intensity, perhaps 
reflecting their recognition that it is information that has higher strategic value 
for developing significant changes in product placement, product promotion, or 
pricing. Such result showing that marketing innovation is driven by more infor-
mal knowledge search efforts is in line with Shearmur and Doloreux’s (2016) and 
Shearmur’s (2015) observations, whilst marketing innovation strongly relies on 
diverse information and knowledge sources which lose value rapidly and there-
fore firms tend to interact more frequently on an informal base with these sources 
to engage in innovation. On the other hand, KIBS which develop product innova-
tion seem to more likely opt for high degrees of external partnering, perhaps sug-
gesting that significant improvements in technical specifications, components and 
materials requires formal partnerships with other clients and organisations. Such 
result is commensurate with Hipp et al. (2015) and Mina et al. (2014), who sug-
gest that product innovation is driven by collaborative efforts to find or develop 
new ways to create value with service beneficiaries (e.g. customer, supplier, other 
KIBS, etc) through the integration of resources and know-how exchanges and ser-
vice exchange and delivery.

Second, the performance of the control variables measuring innovation activi-
ties was disappointing. Most variables did not contribute to explaining variations 
in either external knowledge sourcing or external partnership strategies. The 
only exception is “acquisition of equipment and software”, which was positively 
related to a firm’s degree of external sourcing in the overall sample, and which 
was positively related to both external sourcing and external partnering in the 
subsamples of T-KIBS and P-KIBS. In line with the univariate analysis, it sug-
gests that in most cases, there might be no observable difference between individ-
ual KIBS, with respect to the types of innovation activities that they mobilise to 
develop these strategies. This result is surprising: it has been acknowledged that 
a firm’s absorptive capacity is strongly associated with OI strategy (Rodriguez 
et al. 2017; Ferreras-Méndez et al. 2016; Monteiro et al. 2017). This implies that 
firms engaging in external knowledge acquisition and collaboration should not 
overlook the effect of their internal technological capabilities: on the one hand, a 
certain absorption capacity is needed to benefit from external knowledge (Cohen 
and Levinthal 1990). On the other hand, appropriability also plays an important 
role, leading to what Laursen and Salter (2014) called the “the paradox of open-
ness”, that is, although openness can be important to develop innovations, once 
these are going to be commercialised, protection becomes necessary. The appro-
priation strategy has not been addressed in this article. However, it is an issue 
that has been under-explored in KIBS and more scholarly work is required, as 
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suggested by Freel and Robson (2017), to verify the effect of knowledge openness 
on the internal capabilities of firms and appropriation mechanisms adopted by 
them.

Third, among the firm-level characteristics associated with OI, the results of 
the study show with confidence that size matters when KIBS opt for external 
knowledge sourcing strategies. The results also show that export KIBS are more 
likely to engage in external partnerships. Finally, the age of the KIBS was not 
related to any form of OI strategies, hence suggesting that a KIBS’ OI strategy 
was independent of its degree of maturity.

What do these results suggest regarding the management of OI strategies 
in KIBS? First, the structural differences that we have observed in this study 
between external sourcing and external partnering indicate that the adoption of 
these strategies may be driven by differing underlying motivations. The empirical 
evidence has shown that, in spite of the presence of pervasive business interac-
tions, innovation-related knowledge is exchanged in a rather uneven and selective 
way. More concretely, the results of this study suggest that developing innovation 
strategies that require access to external knowledge are diverse in view of becom-
ing more innovative. For managers, this is an important observation, suggesting 
that strategies should be tailored to each firm’s strengths to fully benefit from an 
OI strategy.

As in all research, a number of limitations of this study should be borne in 
mind. The cross-sectional nature of the data means that we have to be careful in 
interpreting any causal relation between the OI strategies adopted by KIBS. This 
research highlights associations between different determinants and OI strategies, 
and should be seen as a first step in obtaining a better understanding of the causal 
processes at play. Such an exploratory step is crucial, however, to guide data col-
lection and case study work designed to examine such causal processes. A related 
shortcoming is that the two OI strategies that have been measured in this paper 
are quite broad in nature. Finer-grained measures of knowledge sourcing modes 
may be identified and empirically measured within each broad strategy. The data 
do not allow us to identify how OI strategies change over time, nor to trace the 
effects of these changes on firm innovation performance.

While this study is on KIBS in the province of Ontario, it does not represent 
all KIBS or service industries equally. We encourage future studies to extend 
our work by focusing on individual KIBS sectors or other service industries, as 
these sectors could differ in their innovation patterns. Moreover, the findings of 
this study are limited to a single industrial context. Of course, future research 
could also focus on other contexts, thereby testing for the generalisability of our 
findings across different locations. Nevertheless, we believe this study makes an 
interesting contribution to innovation research in the KIBS sector.
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