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ABSTRACT 

Research suggests the firm’s structural and contextual attributes that foster ambidexterity, but 

theory and testing on their combined effects on knowledge creation, ambidexterity, and 

financial performance remain rather poor. By using a theoretical perspective built on 

organization design and the knowledge-based view of the firm, this article takes into 

consideration firms’ exploration attainments and exploitation initiatives in relation to both 

their ability to create knowledge in innovation processes and their capacity to apply it into 

product innovation. Using data from a survey on 112 hi-tech firms in Italy, results show that 

organizational context attributes influence firm’s degree of ambidexterity in knowledge 

creation in the innovation processes, but it does not have a direct influence on the actual 

degree of ambidexterity in innovation development. A fundamental condition to 

ambidexterity in innovation development is the structural separation of exploration and 

exploitation innovation initiatives. Specifically, we found that structural separation of these 

initiatives within the organization directly affects ambidexterity and leads to higher sales 

growth than when firms achieve ambidexterity through an appropriate organizational context 

solely. These findings provide a rich explanation of the way firms develop ambidexterity and 

can obtain superior economic performance from it.  

 

Keywords: ambidexterity; innovation; knowledge creation; exploration; exploitation; 

organizational design.  
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1. Introduction 

A great deal of management literature considers ambidexterity a key capability for firms’ 

long-term competitive success, positing that firms should be efficient in their management of 

today’s market demands, while simultaneously being adaptive to discontinuities in the 

environment (Raisch and Birkinshaw, 2008; Simsek, 2009). To be ambidextrous, firms should 

be able to reconcile conflicting objectives and internal tensions (Magnusson and Martini, 

2008; Martini et al., 2012) between exploitation of their established competences and 

exploration of new opportunities in the innovation process that can be important for their 

long-term competiveness.  

Essentially, research on organizational design recommends two main elements that firms 

may apply to achieve ambidexterity. First, firms should nurture an organizational context 

where processes, practices, standards and incentive systems encourage and support human 

resources to combine both adaptability to discontinuities and alignment to continuous 

incremental improvements in their tasks environment (Gibson and Birkinshaw, 2004). The 

second element to achieve ambidexterity lies in the differentiation that firms should apply in 

the organizational structures, metrics and processes related to explorative innovation 

endeavours from the ones related to the exploitation of established competencies (Jansen et al., 

2006; Jansen et al., 2009).  

Despite the large debate about the influence of these solutions in supporting ambidexterity, 

quantitative studies on this topic still leave some open issues on the way firms should design 

their organizational configurations to be ambidextrous. Mainly the arguments lay on how 

these organizational approaches may coexist, and how they can contribute to support 

ambidexterity in the creation of new knowledge and in its application into new products or 

production processes (Zahra and George, 2002;  Jansen et al., 2005; Chen and Huang, 2009). 

In this regard, this article deals with two specific research gaps. The first gap refers to the way 

firms embrace ambidexterity, since so far just few studies take into exam the interplay 

between building an appropriate organizational context and the structural differentiation of 

exploration and exploitation endeavours within the firm (Chandrasekaran, Linderman and 

Schroeder, 2012; Raish, Birkinshaw, Probst and Tushman, 2009; Raish and Birkinshaw, 

2008). There is thus little knowledge of whether firms should combine the above levers or 

whether these solutions may represent two alternative approaches that do not have synergies 

in supporting ambidexterity.  
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The second gap regards the impact that ambidexterity may have on economic performance 

depending on the way firms achieve ambidexterity. For example, firms that pursue 

ambidexterity solely through an adaptive and flexible organizational context may become 

“stuck in the middle” (Porter, 1980) when they try to capitalize exploration endeavours by 

harmonizing them with more exploitative innovation projects. On the other hand, firms that 

decide to buffer explorative projects from exploitation of the established technology and 

market knowledge, may fail in the coordination of the various initiatives (Jansen et al., 2012) 

or may create redundancies in assets that outweigh the revenue benefits of a superior 

innovation capability (Venkatraman et al., 2007).  

Based on these issues, the article employs a theoretical lens focused on organizational 

design and the knowledge-based view of the firm (Grant, 1996) and it studies the antecedents 

and the consequences on economic performance of ambidexterity, over a sample of 112 

medium-large hi-tech firms in Italy. To better analyse the contribution that structural 

differentiation choices and the organisational context have in the process through which firms 

build ambidexterity, the article looked at two levels of being ambidextrous. The first level is 

knowledge ambidexterity - the capability of a firm to acquire or develop new knowledge and 

competencies in both exploration and exploitation endeavours. The second level – defined as 

innovation ambidexterity - consists in the ability to integrate, apply and exploit new 

knowledge in radical products (for explorative projects) or in incremental improvements for 

established products (with regard to exploitation project). In keeping with Attuahene-Gima 

(2005) and Mei et al. (2013), knowledge ambidexterity refers to a firm’s ex-ante strategic 

objectives in pursuing innovation and it reflects its organizational learning in the domains of 

exploration and exploitation, whereas innovation ambidexterity refers to an ex-post outcome 

of the firm’s learning processes, namely a firm’s actual capacity to deploy their knowledge 

resources in product innovation. In our view, this approach, by linking the way firms 

undertake their learning processes with firm performance, offers a more fine-grained 

understanding of the way firms can get economic returns from ambidexterity. In so doing, the 

study responds for Raisch and Birkinshaw’s call (2008) for more research on the problems 

related to knowledge use and integration in ambidextrous organizations.   

The article is structured as follows. Section 2 describes the theoretical background on the 

expected role that the organizational context and structural differentiation have in supporting 

ambidexterity. Section 3 advances four hypotheses over the organizational antecedents and 

the performance consequences of ambidexterity. Section 4 illustrates the research 

methodology, while section 5 shows the findings of the analyses. Section 6 discusses the 
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contribution of these findings for current literature pointing out some directions for future 

research.  

2. Theoretical background  

The structural and the contextual views represent the main ways that literature on 

ambidexterity using a theoretical lens on organizational design follows to investigate how 

firms can design their organization to successfully manage incremental and discontinuous 

change (Cantarello et al., 2012). The structural view (Jansen et. al., 2006) refers to the 

choices that firms should make in designing their organizational structure to facilitate 

ambidexterity, while the contextual approach (Gibson and Birkinshaw, 2004) focuses on how 

firms should build a proper organizational setting to encourage employees to engage in 

ambidextrous learning.  Whereas the structural view refers to how firms design their macro 

structure, the contextual view focuses on how firms build rules, directives and routines that 

drive behaviours and the micro organization of work in which individuals engage in 

innovation endeavours.  

Following Ghoshal and Bartlett’s ideas (1994), there are two groups of attributes that can 

make an organization’s behavioural context appropriate for ambidexterity. The first group 

refers to what Gibson and Birkinshaw indicate as the `social context` and reflects a 

combination of elements that managers build for giving support to employees (e.g. freedom of 

initiatives at lower levels for experimentation, feedbacks and assistance from middle 

management and technical areas- towards employees in the operating line ) and for building a 

climate of trust to induce human resources at each level of the hierarchy in balancing 

experimentation with alignment to continuous improvement. To make these measures 

effective for getting innovation done, managers should also adopt a combination of practices, 

standards and incentives for fostering discipline and stretch in inducing employees to strive 

for continuous improvement and adaptability, i.e. the `performance management context`. 

Whereas performance management mechanisms induce employees to strive for high-quality 

results and make them accountable for their success, social support is about providing human 

resources with the security and latitude they need to perform consistently to their highest 

potential.   

The structural view takes into consideration how firms should design their organizational 

structures to reconcile exploration and exploitation’s contradictory requirements regarding 

learning routines, metrics and organizational configurations. The choices related to the 
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organizational structure can affect the level of a firm’s ambidexterity since these decisions 

influence how firms search for specialization in the use of resources and how coordination 

occurs outside the formal hierarchy of control (Ouchi, 1979). Specifically, the structural view 

on ambidexterity takes into exam how the separation of exploration from exploitation in 

distinct units at the business division or corporate level influence the integration of different 

knowledge resources that regard the development of a new product or a new production 

process. Such distinct units can either consist in permanent operational divisions or in full-

pledged product development dedicate teams (Wheelwright and Clark, 1992). Whereas units 

appointed to exploration must be flexible and adaptive, units addressed to exploitation should 

follow a formal and mechanistic configuration.  

For past studies (Bradach, 1997; Tushman and O’Reilly, 1996; Jansen et al., 2006) the 

design of the organizational context and the way explorative and exploitative innovation 

endeavours are separated or integrated within the same organizational units represent the main 

elements of the way firms’ organizational configuration affects their ambidexterity capacities. 

Some research gaps exist on the interplay between the above-mentioned organizational 

solutions. Specifically, in the words of the knowledge-based view of the firm (Grant, 1996), 

the organizational context can be interpreted as a key precondition for a “knowledge creating 

company” (Gibson and Birkinshaw, 2004; Nonaka and Toyama, 2005), whereas structural 

separation of exploration from exploitation endeavours may permit a more effective 

integration and capitalization of the knowledge created in the fuzzy front-end of explorative 

and exploitative projects and may thus be important for bringing both incremental and radical 

innovations on the market (Tushman and O’Reilly, 1996). There is, however, limited 

empirical evidence in this regard.  

Based on this research gap, this article takes into exam how the firm’ organization design 

decisions about the organizational context and their structures influence their exploration and 

exploitation attainments in terms of both knowledge creation and transformation/exploitation 

in actual product and process innovations. Coherently with this focus we do not take an in-

depth look at how managers’ leadership style affects ambidexterity. Although the various 

dimensions of managerial leadership may affect ambidexterity (i.e. Lubatkin et al. 2006; 

Jansen et al., 2008), we believe that their omission from the theoretical framework adopted in 

this study may not produce any critical bias since most of these leadership conditions are 

reflected in the attributes of the organizational context recommended by Gibson and 

Birkinshaw (2004) to build ambidexterity. This may hold particularly true in mid-sized 

enterprises which represents the bulk of our study. Indeed, past research (Romanelli and 
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Tushman, 1994) considers top management leadership a crucial driver of discontinuous 

change in large enterprises given the role that senior managers have in influencing behaviours 

and attitudes in middle managers, who in large and bureaucratic organizations are “usually” 

more inclined to support “incremental change” and to hinder the adaptation to discontinuity 

(Woolridge et al., 2008). By contrast, medium-sized enterprises are usually organized around 

flat hierarchies, and thus there is a blurred distinction between the middle line and the 

operating core of the organizational structures.  

Given our objective of disentangling the complementarities between the “contextual” and 

the “structural” ways of building ambidexterity, compared to previous research we study 

more in the depth the role that organization design has in favouring knowledge creation in 

innovation processes and the effectiveness of its integration and application. This 

effectiveness is our outcome measure of ambidexterity and is explored at two levels (figure 1): 

1) the generation of innovative knowledge in new products and production processes; 2) the 

impact that the knowledge created has on the development of new products and production 

processes (this reflects an act of knowledge integration) and, in turn, the impact that 

innovation has on the firm’s economic performance. In other words, this study adds the 

consideration that in both exploration and exploitation innovation projects the simultaneous 

accumulation of knowledge acts as a mediating factor between a firm’s actual innovation 

ambidexterity and its antecedents (see figure 1). In terms of the knowledge-based view of the 

firm (Grant, 1996; Kogut and Zander, 1992), this approach equates to assess how firms are 

able to actually deploy their knowledge resource portfolio (Sirmon et al. 2007).  

 

Figure 1. The conceptual model 

The focus on the mediating role of knowledge creation in the relationship between 

innovation antecedents and outcomes is consistent with the great complexity of managing 
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knowledge in the innovation process (Chen and Huang, 2009). Indeed once firms acquire new 

knowledge, they may fail in integrating and applying it effectively (Yli-Renko et al., 2001; 

Cohen and Levinthal, 1990; Brown and Eisenhardt, 1998). Firms may thus be able to generate 

new knowledge, but they may fail to embody it into new products because of poor resources 

synthesis (Zahra and George, 2002; Grant, 1996) or they may fail in appropriating the 

economic returns from the new products because of ineffective commercialization strategies.  

Finally, considering a firm’s ambidexterity in building a knowledge portfolio as a key 

precondition for the actual innovation ambidexterity allows taking better into account the 

influential links in the relationship between knowledge creation and firm performance.  

Specifically, in addition to the link between exploitation and incremental innovation, and 

exploration and radical innovation, there can be other links due to the mutual benefits 

stemming from these two different learning types (Cao et al. 2009). Accordingly, Mei et al 

(2013) found that incremental innovation can also stem from explorative learning. In a similar 

way, Dupouet et al. (2012) show cross-fertilization effects between exploration and 

exploitation.  In other words, new ideas and knowledge useful for exploration often need to be 

combined with knowledge originally applied to exploitation, and vice versa, knowledge that is 

initially developed within explorative endeavours can eventually be applied for exploitative 

purposes related to the improvement of established products. Ambidexterity in terms of both 

knowledge creation and its outcome on new product development and commercialization can 

be therefore influenced by the interplay between the organizational context and structural 

separation of innovation endeavours in different units depending on their degree of 

discontinuity. The next section advances some hypotheses on the links among these variables.  

 

3. Hypotheses 

3.1 The influence of the organizational context  

The contextual ambidexterity view (Gibson and Birkinshaw, 2004) posits that organizational 

context may lead companies to accumulate new knowledge at a faster pace without the need 

to necessarily separate exploration and exploitation activities in different research units. Firms 

can thus resolve the tension between exploration and exploitation within the same 

organizational unit by creating a consistent set of processes, practices, and incentives. In other 

words, managers can create the conditions that lead individuals, within the same 

organizational unit, to maintain a balance between creativity and adaptability in order to 
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accommodate strategic or technological changes on one hand, and give attention to detail, 

efficiency, quality and the use of operational standards on the other. Therefore, exploration of 

new technological or market domains does not undermine the continuous improvement of 

quality and efficiency for established products. For example, building on the observation that 

Toyota has been able to explore and exploit for decades, Brunner et al. (2009) argue that 

ambidexterity is the ability of employees to engage in problem solving and in the circulation 

of knowledge throughout the company.  

The idea at the core of Gibson and Birkinshaw’s (2004) view of the organizational context 

as an antecedent of ambidexterity is the following: when employees can rely on support and 

trust from their top/middle managers, and when they follow precise rules, clear standards of 

performance and behaviour, and a framework of incentives that empowers them and given 

them accountability, managers may involve them more actively in the simultaneous 

generation of knowledge in both explorative and exploitation (Sirmon et al., 2007; Hargadon 

and Sutton, 2000).  Following Gibson and Birkinshaw’s terminology (2004) henceforth we 

indicate the first set of conditions as “supportive social relationships” (for embracing both 

radical and incremental innovation), whereas the second one as “striving performance 

management systems”. Thus:  

H1. The more that an organizational context is characterized by an interaction of “striving 

performance management systems” and “supportive social relationships”, the higher the 

level of ambidexterity in knowledge creation. 

3.2 The mediating role of knowledge creation for innovation ambidexterity 

Although the relationship between the concurrent accumulation of knowledge resources in 

exploration and exploitation domains and the actual innovation ambidexterity sounds obvious, 

firms that have built an ambidextrous portfolio of knowledge resources may be unable to 

deploy it effectively because of inappropriate organizational configurations and rigidity in 

their combinative capabilities (Van den Bosch et al., 1999). Indeed, there is a general 

agreement in previous studies: because of poor and ineffective resource synthesis and 

integration, firms may fail in achieving a full utilization of their knowledge, especially when 

they have to integrate knowledge from different technological, scientific and market domains 

(Kogut and Zander, 1992; Zhou and Li, 2012; Hill and Rothaermel, 2003; Zahra and George, 

2002; Ahuja and Lampert, 2001). Henderson and Cockburn (1994, p. 65) suggest that a firm’s 

innovation capacity relies on architectural competencies, that is the ability to coordinate an 
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extensive flow of information within the firm to use component competencies, that are 

knowledge and skills on a particular technical or market domains. In addition, a poor use of 

the available knowledge resources is likely when firms work on too many ideas, as their 

limited cognitive attention may bring managers to pose insufficient attention to any individual 

idea (Kogut, 1997; Laursen and Salter, 2006).  

Christensen and Bower (2006) offer an example of the difficulties that firms encounter in 

deploying their portfolio of explorative and exploitative innovation projects by considering 

the disk drive industry. In this sector, established companies were indeed pioneers in 

developing discontinuous innovations, but failed to market them, because the new 

technologies did not address their existing customers’ needs. Wrong resource allocation 

decisions, rigidity of combinative capabilities, and overemphasis on short-term results may 

indeed lead firms to fail in transforming breakthrough ideas into new products (Van den 

Bosch et al., 1999).   

Goals conflict, time constraints and bounded rationality may thus lead firms to implement 

some forms of temporary or permanent organizational separation, even when their 

organizational context already promotes adaptability to accommodate both discontinuities and 

the alignment needed to improve efficiency and quality for established products (Adler 

Goldoftas, and Levine, 1999; Lavie et al., 2010).  For example, Project Nespresso became 

successful when Nestlè launched a dedicated unit for it (Raisch, 2008). In a second step the 

parent company was able to re-use the expertise developed in the Nespresso project for the 

established mass-market of Nescafe coffee system. The diversities in attitudes, routines, 

metrics and reporting structures, required to execute exploration and exploitation projects, 

may therefore lead firms to buffer exploration from exploitation in structured ways by 

dividing these divergent innovation elements into separate organizational units, embodying 

distinct strategic and operating logics, cultures and performance metrics. 

In terms of knowledge-based view of the firm (Grant, 1996), structural separation of 

exploration endeavours in specialized units can be viewed as a non-hierarchical team-based 

organizing configuration that permits a firm to access and integrate knowledge resources that 

are located in different functional areas of the organization. Separation thus allows to pool 

together individuals with specialist knowledge that is relevant to exploration endeavours and 

to allow a more rapid and intense coordination among them compared to let these roles 

separated in different functional areas. This is particularly effective as knowledge is tacit, is 

difficult to transfer and cannot be easily modularized (Nonaka and Tayoma, 2005).  
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 Thanks to structural spatial separation of explorative innovation endeavours from 

exploitation activities firm may thus become ambidextrous with regard to developing radical 

and incremental innovation. Past research (Chandrasekaran et al., 2012) has also found that 

firms maintaining separation of exploration from exploitation only in the form of metrics, 

processes and R&D project teams - but not in the form of separate organizational units – are 

not necessarily ambidextrous, as this type of differentiation only positively affects R&D 

exploitative projects performance.  

Anecdotal evidence provides many examples of how companies develop ambidexterity 

from their established business through structural differentiation of radical and explorative 

projects. This choice is particularly successful when firms combine structural differentiation 

with an organizational context that exhibits the dimensions suggested by Gibson and 

Birkinshaw (2004). In a case study on an electrical appliances multinational manufacturer, 

Dupouet et al. (2012) describe ambidexterity as a process, where ideas and concepts for 

innovations rise spontaneously in a context favorable to intrapreneurship (Antoncic and 

Hisrich, 2001). In a second phase, they become actual projects that dedicate explorative unit 

conduct, only if top managers assess their potential.  

In line with this reasoning, structural differentiation may be necessary when firms want to 

transform new knowledge, accumulated in exploitation and explorative endeavours, in the 

concurrent achievement of outcomes such as the improvement of efficiency and quality of 

established products on the one hand, and the entrance in new technological trajectories or 

market segments, on the other.  In accordance with these arguments, Khanagha et al. (2013) 

found that exploration programs on a new technology paradigm can start through their 

separation in lightweight project team and then can evolve into experimentation programs that 

are undertaken by larger heavyweight units made by employees who are “taken away” from 

their business unit. This program separation can contribute to a closer involvement of 

customers and suppliers into product development activities and to the use of “trial and error” 

learning routines.  Based on this reasoning, we can expect that the context itself of practices 

and incentives to foster innovation can be insufficient to achieve a situation of actual 

ambidexterity, and that this purpose entails some degree of structural differentiation among 

explorative and exploitative endeavours. This equates to expect that ambidexterity draws 

upon the combinations of two ways. The first way is an appropriate set of work practices and 

incentives, which can contribute to the generation of explorative activities besides continuous 

improvement projects that employees normally undertake. The second way is related to 

organizational design choices that enable an effective use, integration and capitalization of the 
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knowledge created in ambidextrous learning processes. We thus advance the following 

hypotheses.  

H2. Knowledge ambidexterity fully mediates the relationship between firm’s innovation 

ambidexterity and the degree to which the organization context is based on the interaction of 

“striving performance management systems” and  “supportive social relationships”. 

H3. The degree of structural differentiation of explorative and exploitative innovation 

initiatives positively affects a firm’s actual innovation ambidexterity. 

3.3 Innovation ambidexterity and firm performance  

A fundamental conjecture in ambidexterity literature is that firms’ ability to simultaneously 

explore and exploit can enhance their overall long-term performance. Ambidextrous firms are 

less susceptible to learning traps that can undermine their competitiveness on the long term 

(Chandrasekaran et al., 2012; He and Wong, 2004) and their ability to respond to 

environmental changes. Based on this argument, Auh and Menguc (2005) demonstrate that 

whereas exploitation produces short-term visible returns, exploration contributes to long-term 

performance (March, 1991).  

Despite a general agreement on the fact that ambidexterity has beneficial consequences on 

firm performance, the main open issue in the relationship between firm performance and 

ambidexterity is whether the performance implications of ambidexterity depend on how firms 

build this capability. In particular, some studies use the arguments of asset redundancies, 

coordination problems, and conflicts for access to resources among separated units to sustain 

that ambidexterity produces less benefits on firm performance when it comes from structural 

separation (Van Looy et al., 2005; Jansen et al., 2012).  In other words, firms that separate 

exploration from exploitation projects may be able to finalize these endeavours, but the 

introduction of new radical products and incremental improvements in their established 

products might not be necessarily reflected in revenue growth and superior profits. This is 

because of loss of economies of scale and poor coordination that stems from separating in 

different unities resources that are deployed for exploration and exploitation.  However, these 

studies do not report univocal results to support the argument of the negative effects on firm 

performance due to structural separation.  

 A corollary of the conceptual framework illustrated in figure 1 is that firms may achieve 

lower performance improvements when they reach ambidexterity solely through an 

organizational context fostering adaptability and alignment, than when they adopt also 
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structural differentiation. In this regard, Foss et al. (2013) show that firms that use 

decentralized structures are more able to exploit strategic opportunities related not only to the 

development of new products, but even to the entry into new market segments. In a similar 

way, recent studies show that some degree of program separation of explorative endeavours is 

needed in the phase related to the “go to market” of radical product innovation (Mei et al. 

2013). In addition, the reintegration of an explorative separated unit in the institutionalized 

processes of the organization can harm the organizational capabilities developed within this 

unit (Durisin and Todorova, 2012). As such, the “capability mutations” following a 

reintegration of explorative programs in the institutionalized processes of the firm can require 

a reinvestment in new organizational competence building efforts. Such efforts are expected 

to have a negative impact on performance, due to a temporary loss of market opportunities 

(which has a negative impact on revenues) and additional costs due to restoration to the 

precedent status. This reasoning leads to the following hypothesis. 

 

H4. Innovation ambidexterity leads to higher firm performance when firms adopt structural 

differentiation of explorative and exploitative projects than when they solely use an 

organizational context fostering supportive social relationships and striving performance 

management systems. 

 

4. Methodology 

4.1 Sample and data collection 

To test the hypotheses we used survey data collected in a study of medium-sized and large 

Italian firms in medium and hi-tech industries (selected according to the OECD classification). 

The sample frame thus includes companies with more than 50 employees and covering all the 

medium and hi-tech industries. We have randomly extracted five-hundred firms from the 

AIDA dataset, which is the main financial annual reports information repertoire on Italian 

firms and it covers the entire population of medium-sized and large enterprises in Italy. Table 

1 reports the sample composition by industry type and size. A prevalent part of the sample 

consists of medium-sized firms (35% of the firms surveyed have less than 100 employees and 

only 19% have more than 1000 employees).  

TABLES 1a AND 1b HERE 
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Data collection took place through an online survey between May 2009 and February 2010. 

We contacted companies by phone to introduce the research initiative and identify 

respondents, who were either R&D department’s vice presidents and directors, or CEOs. Of 

the 500 surveys mailed in Italy, we received 112 responses (22.4% response rate).  

To test the non-response bias we compared the responses of early and late respondents 

groups by t-tests, which yielded no statistically significant differences (at 95% confidence 

interval). Moreover, we compared responses given by CEOs and the other types of 

respondents, without finding any systematic response bias due to the respondent role. 

4.2 Measures and construct validation  

For construct operationalization we used multi-item scales that are well consolidated in 

literature on ambidexterity (Table 2). We used five-point Likert scales with endpoints 

corresponding to strong disagreement and strong agreement.  The scale scores accounts for 

the mean value of the items. We also assessed a reliability test on all the item groups 

pertaining to each construct, through Cronbach’s alpha test and confirmatory factor analysis 

(CFA) using Principal Component extraction with Varimax Rotation. Although some 

refinements were necessary, all the expected constructs were confirmed and we dropped only 

a few items out (i.e. the items with no loadings reported in the following tables). Cronbach 

alphas of the constructs resulted in the range between 0.65 and 0.82 and they thus indicated an 

acceptable degree of reliability. 

 

Dependent variables 

Knowledge ambidexterity. Given that knowledge ambidexterity is a meta-capability in 

organizational learning processes, we operationalized it through the learning constructs used 

by Zahra et al. (2000) and Atuahene-Gima (2005). In this context, knowledge ambidexterity 

reflects: a) a firm’s technological and market learning in both familiar and new domains; b) 

the development of new organizational competencies (Dosi and Teece, 2008) – or the 

enrichment of pre-existing ones – that are applicable in product development processes. In 

this perspective, organizational competencies refer to shared pieces of knowledge and 

routines concerning the governance of coordination and social interactions within the 

organization and with outside entities (Dosi et al., 2008, p. 1170).  

INSERT TABLE 2 HERE 
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Innovation ambidexterity. The construct measures the firm actual innovation level 

implemented in radical and incremental innovation projects. Items are coherent with the 

measures from He and Wong (2004), Lubatkin et al. (2006) and Cao, Gedajlovic and Zhang 

(2009). 

Knowledge and innovation ambidexterity measures a combined dimension of the exploration 

and exploitation initiatives, and radical and incremental innovation, respectively. Thus, they 

are operationalized by multiplying the score of their sub-dimensions. This approach is 

predominant in quantitative studies on ambidexterity and draws on Gibson and Birkinshaw’s 

(2004) and He and Wong’s (2004) operationalizations, which interpret ambidexterity as the 

ability of simultaneously explore and exploit. However, alternative operationalizations of 

ambidexterity exist in literature. They consider ambidexterity as a balanced firm focus on 

exploration and exploitation, irrespective of the magnitude of the firm’s achievements in these 

two domains (see Lubatking et al., 2006; De Visser et al., 2009; Jensen et al., 2009; Revilla 

and Rodríguez, 2011). Some studies (i.e. Cao et al., 2009) use both the combined view of 

ambidexterity (based on multiplying exploration and exploitation score) with the balanced 

view, in an effort to consider more comprehensively both the magnitude and the balance of 

exploration and exploitation. However, for the sake of model parsimony and due to the small 

sample size, this study only adopts the combined view of ambidexterity.  

We conducted a number of supplementary tests on the knowledge and innovation 

ambidexterity constructs, in order to test their discriminant validity. Specifically, we 

performed pairwise comparison of the constructs using a two-factor CFA model at the four 

sub-constructs level. We estimated each model twice, the first time constraining the 

correlation coefficient to be equal to one and the second time with no coefficient constrain. 

The chi-squared difference between the unconstrained model and the constrained one was 

statistically significant (Chi-square=25.8, p-value<0.1%), thereby confirming that knowledge 

and innovation ambidexterity are two distinct constructs.  

 

Firm performance. Firm economic performance takes into account the firm’s 5 years 

sales revenue trend compared with the trends observed in the sector. We have extracted data 

from the AIDA dataset in order to obtain the complete series of firm economic performance 

between 2005 and 2009. The choice of this time series is consistent with the time horizon 

given to respondents to express their evaluations of the items composing the constructs under 

investigation. Indeed, in the questionnaire respondents had to take into account the period 
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between 2006 and 2008. In this way, we have also taken into account the ambidexterity 

lagged effects on firm performance.  

While recognizing that firm performance is a multidimensional concept, we only focused 

on the logarithmic growth rate of sales revenue between 2006 and 2009 for several reasons. 

Firstly, unlike profitability measures such as ROA, etc., sales revenue growth does not suffer 

from accounting measurement problems. Secondly, the choice of sales revenue as dependant 

variable also takes into account that the radical new products may have a lagged impact on 

profitability due to a lack of learning effects in related operations (which makes the cost of 

sold goods rise for the new products) and due to R&D increased expenses (in particular in 

countries where accounting principles do not allow for their capitalization). Thirdly, 

ambidexterity returns on sales revenue should be visible as ambidextrous firms are less 

subject to cannibalization of their old products. By contrast, sales cannibalization may affect 

firms that focus on incremental innovations consisting in releasing new versions of their 

established products with a certain periodicity. Finally, sustained sales growth seems to be a 

reliable proxy indicator of other dimensions of superior firm performance, including long-

term profitability and survival (Timmons 1999, Henderson 1999). Moreover, this analysis 

considers sales growth over five-year time, therefore focusing on medium term performance’s 

trend.  

To control for industry effects on performance, we compared the logarithmic growth rate 

of firms’ sales growth rate to the same ratio of aggregate revenues calculated at the industry 

level (considering industry at the three digit of NACE codes). This adjusted measure of 

growth revenue presents a further advantage as it also indirectly gives information on 

economic cycles and other macroeconomic factors such as industry concentration. This 

advantage is particularly important considering that the economic recession started in 2008 

has affected the period where we evaluate ambidexterity impact on performance. 

 

Organization design 

Organizational context. The organizational context use the basis of the construct 

advanced by Birkinshaw and Gibson (2007) and measures the combined presence of striving 

performance management systems and supportive social relationships (table 2). 

Organizational context is thus measured as the mean of these two dimensions.  

Structural separation. The construct takes into account the structural differentiation 

between processes, structures and incentives for exploration and exploitation activities as 
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Jansen et al. (2009) suggest. The item considering units separation, depending whether 

innovation projects inherit long-term or short-term objectives, did not have a high score on 

the latent factor associated with structural differentiation (table 2). Although speculative, this 

result may reflect the sample composition and the prevalence of medium-sized firms. These 

firms are indeed more skeptical and less risk tolerant in engaging very long-term R&D 

projects. As such, they may not need a structural separation of projects according to their time 

orientation. Consequently, our measure of structural differentiation essentially captures a 

firm’s differentiation of continuous incremental innovations from more radical innovations 

endeavors.  

Control variables. We looked for possible confounding effects due to size, the ratio of 

R&D spending on annual turnover, firm age, and market turbulence since these factors can 

influence resource management strategies in innovation processes and their impact on 

performance. With regard to age, core rigidities and competency traps just moderately affect 

younger firms and it may be easier for them to act ambidextrously. On the other hand, due to 

a liability of newness, younger firm may have limited resource endowments, which may 

hamper them in pursuing both exploration and exploitation and in acquiring the 

complementary technological and market resources needed to execute ambidextrous strategies.  

Size, age and R&D spending were considered in a logarithmic form. We operationalized 

turbulence a multi-items 5 level Likert scale (table 2). 

4.3 Analysis methods 

In order to test the research hypotheses we chose hierarchical regression techniques in 

Stata 11.0. Hierarchical regression adds controls, explanatory variables, and joint effect terms 

incrementally to gauge relative contributions. For all models, we adopted an additional 

sensitivity check in order to deal with the limited size of our sample, using bootstrap 

resampling to generate estimates and robust standard errors. When using a small sample, we 

can underestimate standard errors, and the regression coefficients can become statistically 

significant, although they may not be so in the bootstrap methods environment, where the 

normality assumptions relied upon with large samples are not required. In other words, 

bootstrapping resampling may provide significantly robust (and thus more prudent) estimates. 

Concurrently, we adopted the Sobel test in order to confirm mediation of knowledge 

ambidexterity between the organizational context and the innovation ambidexterity.  
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5. Findings 

Table 3 shows descriptive statistics. Correlation coefficients between knowledge and 

innovation ambidexterity, as well as between organizational structure and structural 

separation were high. While the first two constructs are deeply interconnected, the high 

correlation between organizational structure and structural separation suggests that in many 

firms these levers coexist, rather than being two alternative ways to achieve ambidexterity. 

TABLE 3 HERE 

5.1 Antecedents of ambidexterity  

The validation of the first three hypotheses was based on ordinary least squares 

hierarchical regression analyses. All inflation variance factor values were well below the 

recommended threshold of 5, thus indicating the absence of multicollinearity. Table 4 shows 

regression results for the antecedents of knowledge and innovation ambidexterity respectively 

(including the standard errors estimated with a bootstrap approach based on 1000 sample 

replications).  

TABLE 4 HERE 

Models 2 and 5 indicate that the organizational context significantly influences knowledge 

ambidexterity, but it does not affect innovation ambidexterity. Knowledge ambidexterity, in 

turn, strongly affects the actual degree of innovation ambidexterity (model 6). These results 

provide support for hypotheses H1 and they show that degree of knowledge ambidexterity 

fully mediates the impact of the organizational context on innovation ambidexterity. Thus, 

also hypothesis H2 is supported. A further support to the full mediation of knowledge 

ambidexterity in the relationship between organizational context and innovation 

ambidexterity came from a Sobel test (1992)1.  

Hypothesis H3 posits that structural differentiation of exploitative and explorative 

innovation endeavors has a positive and direct effect on the degree of innovation 

ambidexterity. Model 3 shows that structural differentiation has not impact on the level of 

knowledge ambidexterity. By contrast, model 5 highlights that structural differentiation has a 

positive and significant impact on the level of innovation ambidexterity. This effect remains 

                                                 
1 To conserve space the results of the Sobel test are not available in the article but can be requested to the 

authors.  



 

18 

 

significant also when model specification includes knowledge ambidexterity as a regressor of 

innovation ambidexterity (model 6). These results provide support for hypothesis H3. 

5.2 Performance impact of ambidexterity  

Similarly to the above illustrated models on the ambidexterity antecedents, a hierarchical 

regression analysis approach tested the impact of innovation ambidexterity on firm 

performance. Model 9 in table 5 indicates that innovation ambidexterity has a positive impact 

on the logarithmic sales revenue growth rate, thereby providing support to the positive 

relationship between innovation ambidexterity and performance found by earlier studies.  

However, in Hypothesis H4 we offered a more in-depth description of the relationship 

between ambidexterity and economic performance, positing that when firm achieve 

ambidexterity through the structural separation of exploration endeavors from exploitation 

innovation initiatives, the performance impact is greater. To test this hypothesis, the 

regression specification considered the interaction effect of innovation ambidexterity with 

structural separation, and the interaction of innovation ambidexterity with organizational 

context. In order to test these interaction effects, the models considered these variables by 

using their scores normalized to a mean of zero and a standard deviation of one.  

Model 10 (table 5) shows that the interaction between ambidexterity and structural 

differentiation is positive and significant, whereas the interaction between ambidexterity and 

the organizational context is non-significant. Ambidexterity’s impact on performance 

therefore grows in presence of structural differentiation. Figure 2 depicts the interaction.  

 

Figure 2. Performance effects due to structural ambidexterity. Interaction effect estimates from linear regression 

model (model 6) 
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A supplementary analysis served to validate this finding and used values of organizational 

context, structural separation, and innovation ambidexterity that were dichotomized using the 

median values as cut-off points. This variable transformation served to identify four distinct 

company groups. The first group includes firms without a considerable degree of innovation 

ambidexterity (no ambidexterity). The second group includes firms with a high ambidexterity 

level despite the low level of structural separation and the lack of an organizational context à 

la Birkinshaw and Gibson (2004). It is worthwhile noticing that these firms are a minority in 

the sample (they are 11 on a total sample of 112 firms). The third group captures firms that 

follow a “pure contextual” ambidexterity approach as they achieved a high ambidexterity 

level with an adequate organizational context and a low degree of structural separation of 

exploration initiatives from exploitative innovation. The fourth group includes firms that 

achieved ambidexterity through structural separation of exploration from exploitation.  

INSER TABLE 5 AND 6 ABOUT HERE 

 We compared sales growth rates across these four groups through an Anova analysis and a 

Kruskall-Wallis non-parametric test. Table 6 reports the result of this analysis and indicates 

firms in the third and the fourth group as organizations pursuing “pure contextual 

ambidexterity”, and “ambidexterity in presence of structural separation”, respectively. Non 

parametric and Anova tests indicate that when firms achieve ambidexterity without structural 

separation and by relying only on the development of an organizational context à la Gibson 

and Birkinshaw (2004), they report lower (and negative) growth rates in sales revenue than 

companies that introduce, at a certain time, some degree of organizational separation in the 

exploration innovation processes. Table 7 presents a robustness check based on comparing the 

logarithmic growth rate of sales revenue (through a paired Student’s t-test executed with a 

bootstrap resampling approach, based on 1000 sample replications) between firms that 

achieved ambidexterity through structural separation and the other three groups of companies. 

This approach confirms that when firms achieve ambidexterity through structural separation, 

this capability leads firms to a higher sales growth that when they pursue it only through an 

appropriate organizational context. This analysis confirms the results of model 10 in table 5 

and thus supports hypothesis H4.  

INSERT  TABLE 7 HERE 
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6. Discussion and conclusions 

6.1 Key Findings 

The theoretical insights and the empirical findings discussed in this paper contribute to 

illustrate the way firms can achieve ambidexterity and the impact that ambidexterity has on 

firm performance, depending on the way firms have built this capability. In so doing, the 

paper highlights three key results. These results contribute to responds to the call for studies 

showing a fine-grained process view centered on how firms create and integrate knowledge 

resources in their innovation endeavours (Raisch and Birkinshaw, 2008). 

Firstly, the article illustrates how firms that have built an organizational context made of 

the preconditions illustrated by Gibson and Birkinshaw (2004) achieve ambidexterity. 

Specifically, firms where the organizational context is characterized by an interaction of 

performance management systems and social relationships that induce employees striving for 

experimentation and alignment to continuous improvement (i.e. discipline, stretch, support 

and trust in the words of the two authors) are more able to combine exploitation and 

exploration in their dynamics of knowledge creation than firms without these preconditions. 

The combination of exploitation and exploration in knowledge creation in turn positively 

affects the actual achievement of innovation ambidexterity. In other words, the learning 

capabilities founded on an appropriate organizational context appear as a necessary condition 

for knowledge creation, but they are not sufficient condition for achieving an actual degree of 

innovation ambidexterity, since this capacity depends on how firms are able to integrate 

knowledge resources in their innovation processes.  

The second important result is that the structural separation of exploration from 

exploitation endeavours in different units is not necessarily a key precondition for the creation 

of a more ambidextrous portfolio of knowledge resources but it is rather critical for the actual 

achievement of ambidexterity in product innovation. Thus, hierarchical regression models 

highlight that an organizational context á la Gibson and Birskinshaw (2004) and structural 

separation play a critical role in two distinct moments of innovation processes, in the stage of 

knowledge creation and in the subsequent phase of knowledge incorporation in new products, 

respectively. In other words, organizations with an appropriate blend of trust, support, 

discipline and stretch may result the right context for knowledge generation in both 

exploration and exploitation initiatives (Gibson and Birkinshaw, 2004). However, if 

companies want to capitalize on their knowledge resources for the simultaneous development 

of new radical products and improvement of the established ones, they must introduce and 
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keep some structural separation eventually in their innovation process. This finding suggests 

that firms may build ambidexterity by combining contextual conditions with the structural 

differentiation in a dual structure of exploration and exploitation endeavours. The positive 

correlation between these two constructs further confirms this evidence and supports the idea 

that some complementarities exist between the different organizational solutions for 

ambidexterity (Raish and Birkinshaw, 2008).  

The third key finding concerns the impact of ambidexterity on firm performance. 

Specifically, the research indicates that firms achieving innovation ambidexterity had higher 

growth rates in sales between 2005 and 2009. This benefit was more evident when firms 

achieved ambidexterity in presence of choices of separating exploration and exploitation in 

different units. This result reinforces earlier studies which found that radical innovations may 

open-up new markets and strategic opportunities (Christensen and Bower, 2006) which 

require the development of new marketing competencies and some specialization and task 

division  (Foss et al. 2013; Durisin and Todorova, 2012). As such, this result clarifies that 

redesign of organizational structures is not simply one of the possible alternatives to achieve 

ambidexterity but it is crucial for applying knowledge produced in exploration and 

exploitation activities into improved operations and product innovation and, consequently, for 

getting superior economic performance. This represents the main novelty aspect brought by 

our study in the debate about the ways firm may use to build ambidexterity. Despite the fact 

that the time window under analysis in this research does not give the possibility to fully 

assess the long-term performance impact of ambidexterity, the evidence on the positive 

impact of ambidexterity on revenue growth is in line with He and Wong’s (2004) study.  

However, the positive impact of structural ambidexterity on performance is discordant with 

some previous studies that did not find either a positive impact of structural differentiation on 

ambidexterity, or its benefits on performance (Chandrasekaran et al., 2012; Jansen et al., 

2012). This discordance might be the consequence of differences in structural differentiation 

operationalization or in sample characteristics across studies. Whereas other studies only 

consider structural differentiation in terms of non-spatial mechanisms that allow resources 

sharing between exploration and exploitation projects, this work considers structural 

differentiation as the creation of dual organizational structures that independently pursue 

exploitation and exploration. Moreover, the fact that in this research medium-sized enterprises 

prevail in the sample, could explain why separation was not detrimental to the success of 

innovation endeavours as the smaller the firm size, the easier the coordination and sharing of 

resources across units 
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On the whole, these three key findings  - by illustrating the complementarities  that the 

organizational context and structural separation respectively have in knowledge creation and 

in knowledge integration – show the relevance that the knowledge-based view of the firm 

(Grant, 1996) can have for explaining how firms develop ambidexterity in their innovation 

processes.  

From a managerial perspective, the main implication from this result is that organizational 

contexts that support employees in participating simultaneously in exploration and 

exploitation initiatives may succeed in creating applicable knowledge in these dual domains. 

However, the knowledge created in contextual ambidexterity processes is just an intermediate 

output therefore capitalizing these outputs by achieving simultaneous success in exploration 

and exploitation may require firms to separate these initiatives into different units. Both useful 

knowledge for radical products and incremental innovation initiatives may originate within 

the same organizational unit. However going ahead in the innovation process, firms may need 

to develop technological and market competencies requiring isolation of radical innovation 

initiatives into ad-hoc structures. Concerning this conclusion, an important issue for managers 

– and even for scholars approaching future research – is to understand at which point of the 

innovation processes some forms of heavyweight separation become necessary. Therefore, 

future studies should undertake the following questions: can spatial separation be important 

immediately at the start of explorative innovation endeavours when new innovative ideas and 

knowledge emerge? Or may this organizational choice become necessary only in the 

subsequent phases, when firms must integrate new knowledge resources with other 

technological or market knowledge and when they have to finalize radical innovation projects 

must be finalized (Depouet et al., 2012)?  

6.2 Limitation and future developments 

In raising the above evidence, the paper presents some limitations that also represent 

directions for future research. Firstly, the five point Likert scale used to measure the 

innovation performance and knowledge constructs – although well consolidated in the 

literature – may have only captured limited attributes of the exploration versus exploitation 

distinction. Particularly, our scale fails to capture whether firms pursue ambidexterity in a 

simultaneous way (Tushman and O’Reilly, 1996) or by a time-paced sequence of exploration 

and exploitation (Brown ad Eisenhardt, 1997; Simsek and Hulland, 2009).  
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In addition, environmental conditions such as industry dynamism and competitiveness, or 

structural conditions such as firm size or age could moderate the relationship between 

ambidexterity and performance. The limited sample size did not allow testing the possible 

presence of these moderation effects. Accordingly, future research may dedicate to generalise 

our results to different industry and firm size conditions. It can be plausible that the lower the 

firm size the lower the need to separate in different units explorative from exploitative 

innovation projects. Finally, the extent to which results from these studies are generalizable 

represents another limitation. This study mainly selected medium-sized firms in medium and 

high-tech sectors in Italy. However, innovation can strongly differ in large vs. small firms and 

cultural-contextual and environmental variables might influence it. Future research should 

thus include cross-country studies, as well as a comparison of ambidexterity`s antecedents 

and consequences in different sectors and competitive environments. 
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