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Opening a black box: The moderating effect of managing dualities on 
the relation between explorative and exploitative activities and 
business performance in manufacturing firms 
 

Abstract 
Research on ambidexterity and continuous innovation predominantly assumes a positive relationship 

between ambidextrous behavior and business performance in manufacturing firms. Scholars agree that 

this positive effect is moderated by the firm’s capability in aligning explorative and exploitative 

activities through the management of dualities (MoD). Direct empirical evidence for this relationship is 

yet still missing, with the management of dualities (MoD) being treated as a black-boxed construct. In 

this article, we open this black box by defining the elements of the MoD construct as connectedness, 

involvement, coordination and strategic alignment. We then test the assumption that MoD moderates 

the relationship between exploitative and explorative activities and business performance with data from 

a survey with 188 manufacturing firms. We find different direct and moderating effects for 

connectedness, involvement, and coordination over business performance, but not for strategic 

alignment. Based on our analysis, we present a differentiated first explorative picture of the choices, 

benefits and trade-offs associated with managing dualities in manufacturing firms.  
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1 Introduction  

Being experimental, flexible and fast in exploring opportunities and developing new products and 

services for emerging markets is important to manufacturing firms because they must react to changing 

market conditions, technological developments and customer demands. Simultaneously, these 

companies must be able to compete in a cost-efficient way in mature markets where incremental 

innovation is important (He and Wong, 2004; Salvador et al., 2014). Continuous innovation 

management literature proposes that the capacity of firms to continuously innovate depends on their 

ability to enable an effective interaction between exploitation and exploration processes (Boer et al., 

2006). Exploitation focuses on “refinement, choice, production, efficiency, selection, implementation, 

and execution” (March, 1991, p. 71), while exploration includes “search, variation, risk taking, 

experimentation, flexibility, discovery, and innovation” (ibid). In the above suggestion, continuous 

innovation management scholars are seconded by ambidexterity researchers who find that maintaining 

a “balance between exploration and exploitation is a primary factor in system survival and prosperity.” 

(March 1991, p. 71). Mathias et al. (2018, p. 317) conclude from their systematic literature review that 

ambidextrous firms that manage this balance well tend to outperform others.  

In both (interrelated) research streams, this positive effect on business performance is assumed to be 

moderated by the capability of firms to manage the dualities between explorative and exploitative 

activities (e.g., March, 1991; He and Wong, 2004; Hyland and Boer, 2006; Boer et al., 2006; O‘Reilly 

and Tushman, 2007; Jansen et al., 2009; Martini et al., 2013; Božič and Dimovski, 2019; Ambroise et 

al., 2020). Such capability for the management of dualities (MoD) for continuous innovation can be 

defined as the management of the alignment of exploitation and exploration activities in an organization 

(Boer et al., 2006; p. 13). In this focus on alignment, it differs from the management of the intensity of 

ambidexterity (Cao et al., 2009). 
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Direct empirical evidence whether or not the management of dualities (MoD) of explorative and 

exploitative activities moderates the relationship between the latter activities and superior firm 

performance of companies is however still missing. One of the reasons for this is that the MoD construct 

was so far black-boxed, and research has therefore not systematically developed a measure for it. With 

this paper, we conceptually contribute to scholarly research by reviewing existing ambidexterity and 

continuous innovation management literature to operationalize and propose a construct to measure the 

MoD between explorative and exploitative activities. We then use data from a survey with a sample of 

188 manufacturing firms to test this construct, and thereby one of the most central assumptions of 

research on ambidexterity and continuous innovation in asking: “Does the MoD of exploitative and 

explorative activities moderate the relationship between these activities and business performance in 

manufacturing firms?”  

This article will proceed as follows: Section 2 presents the literature about the MoD and its relationships 

with exploration and exploitation activities and performance, and outlines our research hypotheses. In 

section 3, we open the MoD black box and define the elements that constitute this construct, and propose 

our conceptual model in section 4. Section 5 comprises the methodology, data and constructs used to 

test the conceptual model. Section 6 presents and analyzes the findings, which are discussed in section 

7. Section 8 concludes on managerial implications, limitations and future research avenues. 

2 Management of dualities between exploitation and exploration activities as 
moderator for superior business performance 

Ambidexterity is defined as “capability that balances the firm’s need for exploration and exploitation at 

the same time.” (Birkinshaw et al., 2016, p. 52) Extant studies predominantly assume that ambidextrous 

behavior leads to superior financial performance of firms (e.g., Tushman and O’Reilly, 1996; Hitt et al., 

2001; Ireland et al., 2003; He and Wong, 2004; Lubatkin et al., 2006; Sirén et al., 2012; O’Reilly and 

Tusham, 2013; Mihalache et al., 2014; Mathias et al, 2018; Shi et al., 2020).  Gibson and Birkinshaw 
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(2004) find at business unit level that individuals’ alignment toward the same goal (exploitation) and 

adaptability actions to meet changing demands (exploration) interact positively with business-unit 

performance. Caspin-Wagner et al. (2012) identify a positive relation between ambidextrous behavior 

and both short-term firm profitability (operating income before depreciation) and long-term 

performance in terms of stock market value (stock price at fiscal year-end multiplied by the company’s 

number of outstanding common shares). Goossen et al. (2012) discover a positive effect on the 

enhancement of technological capabilities of a firm, and Andriopoulos and Lewis (2009) an increased 

product innovativeness of ambidextrous companies compared to competitors focusing only on 

exploitation or exploration. Luger et al. (2018, p. 459) show that firms that operate in environments 

characterized by low contextual dynamics benefit “from the learning effects of maintaining 

ambidexterity over time, which result in positive performance.” The large number of empirical studies 

that investigate whether ambidexterity is associated with better firm performance makes O’Reilly and 

Tusham (2013) conclude that in “uncertain environments, organizational ambidexterity appears to be 

positively associated with increased firm innovation, better financial performance, and higher survival 

rates”. Scholars warn firms of becoming trapped into (self-)destructive dynamics resulting from 

accelerating either exploration or exploitation - such as core rigidities (Leonard-Barton, 1995) which 

give rise to the inability to achieve success in the market place due to a too excessive exploitation focus 

(Levinthal and March, 1993), or competency traps (Levitt and March, 1988) caused by an exploitation-

only-focus.  

Leveraging the positive effects of ambidextrous behavior is however not easy because it requires firms 

to manage a strategic duality. Strategic dualities are pairs of “imperatives that are equally important to 

the overall success of the firm, but in some degree in conflict with one another” (Birkinshaw et al., 2016, 

p. 53). Exploitation and exploration activities in firms compete for scarce resources, and managers need 

to find ways to manage the resulting tensions and align them “on a continuous basis, e.g., through the 
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development of a ‘synthesizing capability’” (He and Wong, 2004, p. 492). Arriving at such a synthesis 

through the MoD of exploitative and explorative activities is characterized by Jansen et al. (2009, p. 

797) as a key dynamic capability “to implement effective ways of achieving ambidexterity.” O‘Reilly 

and Tushman (2007, p. 17) find that “the crucial task here is (…) the processes by which these units are 

integrated in a value enhancing way.” According to the conceptual framework of Van Looy et al. (2005), 

“actively pursuing or enacting synergies” (p. 219) is one of the conditions that make ambidextrous firms 

become sustainable in the sense of “resulting in overall value creation equal or superior to focused 

mature firms.” (ibid)  

The centrality of the capability for MoD to leverage the positive effects of conducting parallel routines 

to cope with environmental change by doing things different, and at the same time satisfying recent 

customer needs and doing things continuously better (Bessant et al., 2005), is also recognized in the 

continuous innovation literature stream. Continuous innovation is defined as “the ongoing interaction 

between (…) operational effectiveness and strategic flexibility, exploitation and exploration.” (Boer, 

2001, n.p.) The dynamic capability “to resource, organize and manage the continuously innovating firm” 

is what Magnusson and Martini, (2008, p. 3) term “continuous innovation capacity.” Continuous 

innovation capacity is regarded as being key for the long-term survival and for the business performance 

of manufacturing firms, because it allows creating a fit between internal capabilities and fast changing 

external requirements – through the management of dualities (Boer, 2001; Hyland and Boer, 2006; 

Martini et al, 2013). Boer et al. (2006; p. 6-9) assume that MoD enables the strategic alignment of the 

operation and the innovation strategies with the overall business strategy and the coordination of 

activities between units using cross-functional interfaces. It moreover ensures the connectedness of 

employees from different units, and the involvement of the production function in new product 

development processes. MoD is discussed as a dynamic capability of organizations that enhances the 

effect of exploration and exploitation activities on success. 

This article is protected by copyright. All rights reserved.
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In summary. both the ambidexterity and the continuous innovation research stream suggest that MoD, 

that is the management of the alignment of exploitation and exploration activities in an organization, 

acts as moderator of the relationship between a firm’s exploitation and exploration activities and superior 

business performance. This leads us to the following hypotheses:  

H1a: The management of dualities between explorative and exploitative activities moderates the 

relationship between explorative activities and business performance. 

H1b: The management of dualities between explorative and exploitative activities moderates the 

relationship between exploitative activities and business performance. 

While the positive effect of simultaneously pursuing explorative and exploitative activities on superior 

firm performance was tested by many empirical studies, there are so far no studies that empirically 

investigate the moderating effect of MoD. In this paper, we thus test the assumption based on data from 

a survey with 188 manufacturing firms. We thereby respond to Jansen et al.’s (2009) call for research 

“to examine distinct integration mechanisms as important contenders for the dynamic capability to 

pursue exploratory and exploitative innovation simultaneously.” (p. 807).  

3 Operationalizing the management of dualities: Opening a black box 

Albeit the acknowledged importance of MoD as moderator of the alignment between exploration and 

exploitation activities and firm performance, so far, no systematic research effort has been devoted to 

developing a valid measure of the construct. We highlight the importance of the research undertaken to 

define generic high-level implementation approaches to achieve ambidexterity, i.e. in temporal, 

structural and contextual manners (for a summary, see O’Reilly and Tusham, 2013; Luger et al., 2018; 

Fourné et al., 2019). This stream of research however favors strategic perspectives and needs to be 

complemented by studies that investigate the phenomenon at the level of activities, because so far, 

This article is protected by copyright. All rights reserved.
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previous research neither explains completely “how such micro-mechanisms enable ambidexterity nor 

exactly how ambidexterity leads to organizational benefit.” (Turner et al., 2013, p. 328).  

Yet, MoD is predominantly used as black box in both the research stream on ambidexterity and on 

continuous innovation. Black boxing is a process in knowledge creation that helps to turn possibilities 

into “a temporarily stabilized distinctive concept which can be interpreted, used, applied, and 

instrumentalized” (Seirafi, 2013, p. 81) Thus, a black-boxed concept works through the principle of 

“making manifest while hiding” (Patriotta, 2003, p. 181). The elements of a construct and their 

connections, interactions and relationships in the black box can then be “treated as a simple input/output 

device that performs in accordance with a clear and unambiguous set of specifications.” (Kaghan and 

Bowker, 2001, p. 258)  

Opening a black-boxed construct makes its elements and their interrelations visible and measurable. We 

reviewed existing literature to gain an overview on what activities scholars so far defined as being part 

of MoD, and to base the conceptual framework of our operationalization on earlier concepts, insights 

and empirical evidence. We used the literature review by Boer et al. (2006) as a starting point to 

categorize these activities. The authors propose that dualities of managing exploitation and exploration 

activities in continuous innovation should be managed through four partly technologically supported, 

organizational coordination mechanisms (p. 6-9):  

• the strategic alignment of the operations and the innovation strategies with the overall business 

strategy, 

• the coordination of activities between units using cross-functional interfaces,  

• interfaces and activities to ensure the connectedness of the employees from different units, and 

• the involvement of the production function in new product development processes. 

This article is protected by copyright. All rights reserved.
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Table 1 provides an overview on the activities that relate to these mechanisms which we identified 

from literature: 

-- Table 1 here -- 

Strategic alignment refers for manufacturing firms to the alignment of the operations (plant) and the 

innovation (R&D) strategy with the overall business strategy. Boer et al. (2006) highlight the importance 

of common strategies and goals as means for coordination which “give sense of direction, motivate, act 

as guidelines for decision-making, and provide a standard for assessment” (p. 6) In line with that, 

Sinkula et al. (1997) demonstrate the importance of a shared vision for market-based organizational 

learning. Güttel et al. (2015, p. 263) find evidence for that “the creation of a common frame of reference 

enables the behavioral integration of exploration and exploitation and the formation of knowledge 

bridges at multiple levels of the organization”. Swink et al. (2005) conclude from their study of 57 North 

American Industry Week's ‘America's Best competition’ manufacturing plants that “strategy integration 

plays a strong, central role in the creation of manufacturing cost efficiency and new product flexibility 

capabilities” (p. 427) which affect performance. Jansen et al. (2009) find, although not looking into the 

link to company performance, that strategic alignment at the level of senior management teams is 

important for resolving the conflicting resource allocation tensions by enabling critical debates, 

collective problem solving, the recognition of opportunities and the leveraging of operational 

capabilities across explorative and exploitative units.  

Coordination relates to the coordination of activities between units using cross-functional interfaces. 

Slater and Narver (1995) propose that “effective organizations are configurations of management 

practices that facilitate the development of the knowledge that becomes the basis for competitive 

advantage.” (1995, p. 63). Many scholars have pointed out the importance of technology supported co-

ordination mechanisms at organizational boundaries for both organizational efficiency and 

innovativeness (e.g. Hult and Ferrell, 1997; Yam et al., 2004; Guan and Ma, 2003; IMSS, 2013) 

This article is protected by copyright. All rights reserved.
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Atuahene-Gima (2005) shows that inter-functional coordination moderates the relationship between 

market orientation and competence exploration and exploitation in firms. From their survey filled in by 

the executive directors of 230 companies with more than 25 employees which simultaneously conduct 

explorative and exploitative activities in structurally separated units, Jansen et al. (2009) find that at 

lower level, formal mechanisms “to integrate diverse knowledge across differentiated exploratory and 

exploitative units” (p. 806) such as liaison personnel, task forces and teams are important for achieving 

ambidexterity. Fang et al. (2010) argue for managing exploration and exploitation in parallel 

semiautonomous subunits with cross-group links like inter-team liaison roles, personnel rotation, or 

interdivisional task forces. Boer et al. (2006, p. 8) present from their literature review a list of 

organizational coordination mechanisms representing “a continuum of mechanisms, ranging from 

informal to formal, and from temporary to permanent.” The authors highlight that office, shop floor and 

plant layout, equipment, tools and infrastructure such as computer networks support improving the 

communication, collaboration and coordination between people (see also IMSS 2013). Likewise, 

Papachroni et al. (2015, p. 88) find that for managing dualities in ambidextrous organizations, “working 

patterns such as virtual teams, portfolio working, or telecommuting enable degrees of organizational 

flexibility not traditionally or previously possible.”  

Connectedness describes the density of a firm’s social network in terms of the degree of informal direct 

contacts between employees which facilitates knowledge exchange (Jaworski and Kohli, 1993; Jansen 

et al., 2006; 2009). A high degree of connectedness “increases opportunities for informal hall talk and 

accessibility to knowledge sources” (Jansen et al, 2006, p. 1663) within and across organizational units. 

Maintaining the permeability of unit boundaries enables employees to develop a common language and 

understanding. This in return decreases the likeliness of a polarization and unsolvable conflicts when 

exploratory and exploitative units compete for resources (Nelson, 1989). Birkinshaw and Gibson (2004) 

and Mom et al. (2018) identify that sharing information enables managers from operational departments 
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to better broker and build internal linkages for ambidextrous organizations, and to access complementary 

knowledge assets associated from other organizational areas. 

Involvement refers to the participation of, amongst others, the production function in all stages (Sawhney 

et al., 2005; Cooper, 2008) of new product development processes driven by the R&D function. Yam et 

al. (2004) and Guan and Ma (2003) highlight the importance of cooperating in new product development 

processes in cross-functional teams between production, marketing and R&D throughout the whole 

process for gaining continuous feedback from all functions. Both show that such coordination and 

collaboration activities are essentially contributing to achieving a superior R&D capability. The IMSS 

International Manufacturing Strategy Survey (2013) questionnaire includes items that point to the need 

that the R&D, the manufacturing, the purchasing and the sales departments decide together on forecasts 

and developments.  

Summing up the above, we assume that MoD can be operationalized by using a construct including 

measures for strategic alignment, coordination, connectedness and involvement. In the following, we 

present the conceptual model that we use to test our hypotheses, the research design, the operationalized 

MoD construct as a moderator variable, the dependent and independent variables and the scales.  

4 Conceptual model 
The conceptual model in Figure 1 presents exploration and exploitation activities as the antecedents and 

business performance as the consequence. The moderators are the measures for managing dualities 

discussed in the previous section, whose goal is to increase connectedness, coordination, involvement 

and strategic alignment. The model is hypothesized and leads to an estimated regression equation 

between the independent (antecedents) and dependent (consequence) variables. As control variables, we 

include firm size and dynamical (technological, market and competitive) context. These measures are 

presented in detail in the next section. 

-- Figure 1 here -- 

This article is protected by copyright. All rights reserved.
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As summarized in section 2, most scholarly literature assumes that there is a relationship of explorative 

and exploitative activities with business performance. Even though most scholars assume this 

relationship to be positive, there are however some studies which found no (Ebben and Johnson, 2005), 

a context-dependent (Luger et al., 2018; Apraiz et al., 2020) or even a negative (Lin et al., 2007) 

relationship between ambidexterity and firm performance. Therefore, some scholars advise 

manufacturing companies to go for an either-or strategy if ambidexterity is “beyond reach, or 

ineffective” (Solís-Molina et al., 2018, p. 181). These studies imply that MoD might be either pointless 

because there might be nothing to manage (if the firm focuses only on either explorative or exploitative 

activities), or would generate unnecessary costs. Therefore, we are measuring the effect of MoD on 

exploration and exploitation activities separately, and not its effect on the relationship between 

ambidexterity and performance. To control for the effect of the MoD, though, we also test the direct 

relationship of exploration and exploitation with performance usig the following auxiliary hypotheses:  

• H2a: Exploration activities have a direct impact on business performance. 

• H2b: Exploitation activities have a direct impact on business performance. 

5 Methods 

5.1 Research setting and data collection: The CINet survey database 

The methodological approach to test our hypotheses is quantitative and consists in the use of multiple 

regressions and moderated multiple regressions (Wang and Han, 2011), conducted using StataIC 14.2. 

The data used in this research is the result of the 3rd CINet survey project (CINet, 2016). This survey 

was performed in 2017 in 11 different countries by the Continuous Innovation Network, a global 

network of researchers aiming at developing and sharing knowledge and experience with continuous 

innovation. The survey is based on two online questionnaires, one addressed to the chief technology 

officer (CTO) – or equivalent – and the other to the chief operations officer (COO) – or equivalent – of 
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manufacturing companies whose operations are framed within several codes ranging from 10 to 42 from 

the ISIC classification system (Rev. 4). The aim of this dual respondent survey was to collect the 

perspectives from senior managers from two different functional areas, one normally more prone to 

exploitation activities (operations) and the other more exploration-oriented (innovation, R&D, 

technology development), on continuous innovation.  

The questionnaire designed for the COO focuses on a plant’s production strategy, practices and 

performance, while the CTO questionnaire focuses on the strategy, practices and performance of the 

development of products produced by that plant. Both questionnaires contain common questions that 

measure 1) the interaction between production and product development, 2) activities related to 

improvement and innovation of these activities, and 3) contingencies relevant to production, product 

development of the business unit (CINet, 2016). The general structure of these questionnaires is 

presented in Table 2. In this paper, we use the data collected in sections 1, 2, 5, 6, 7, 8, 10 and 11. 

-- Table 2 here -- 

Country wise, the database was built through a convenience sample. Convenience is a sampling 

criterium where well accessible cases are selected for saving time and resources (Patton, 2002). In this 

case, the consortium partners joined the project consortium based on their interest into the research 

question and their access to a large enough sample of manufacturing companies in their countries. 

Participating researchers led data collection in their respective countries using the common set of 

questionnaires (CTO and COO). In each country, the respective research partner(s) set up an initial 

dataset of the population of the firms in their country based on, for instance, a database from the 

Chamber of Commerce, an industrial federation or the national statistics office. They then chose 

manufacturing companies which develop and produce products with 25 and more employees (Jansen et 

al., 2009). From this list, they selected the firms that should be contacted based on convenience. The 
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target sample size was 30-50 companies, with smaller countries being allowed to end up at the lower 

limit. 

The database was afterwards consolidated by the survey’s steering committee. To be considered valid, 

a response should pass some internal consistency tests and be at least 70% complete. In total, 556 valid 

responses were computed in the consolidated database, from 368 different companies in the 11 

participating countries. Even though the survey was meant to reach both the CTO and the COO of every 

participating company, about half of the companies do not have both the CTO and COO answers. Table 

3 summarizes the numbers of responses in each country and the ratio of companies with both responses 

(CTO and COO) with respect to the number of participating companies. 

-- Table 3 here -- 

With this study, we managed to come up with a sample size that is about the same like the one of earlier 

studies in the manufacturing sector that tested hypotheses related to the relationship between 

ambidexterity and firm performance: He and Wong (2004) use a sample of 206 manufacturing firms to 

test whether exploration and exploitation strategies are positively associated with sales growth rate, and 

Bierly and Daly (2007) tested the effect of the impact of ambidexterity on firm performance with a 

sample of 98 manufacturing firms.  

5.2 Measures 

Our model includes dependent, independent and control variables. In our study, we constructed the items 

by using as many as possible established multi-item scales that had been previously verified in the 

literature. Most of them use a five-point Likert scale is the standard form of response for the items, 

where the lowest value means a disagreement with the statement (“strongly disagree” / “not important”, 

etc.) while the highest value means an agreement (“strongly agree” / “very important”, etc.).  

The variables that are presented in the following sub-sections are the result of principal component factor 

(PCF) analyses followed by varimax rotation in order to determine the factors, the items that compose 
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them and the respective factor loadings. A minimum threshold of 0.5 is used to consider an element 

loaded into a factor (Hair et al., 2010). The only variable that is not the result of a PCF is “size”, which 

was directly asked in the survey (number of employees). 

5.2.1 Dependent variables 

Business performance is the dependent variable in our study. The PCF analyses performed on the 

performance construct in the survey revealed two factors (table 4): The average performance relative to 

the main competitors (perf_comp) and the financial growth performance in the past three years 

(perf_growth). In line with the conclusions of previous studies with high heterogeneity samples in terms 

of industry sector, size and geographical locations (e.g. Brush et al., 2000; Sam et al., 2013), we do not 

consider that the growth factor as an appropriate way to measure performance. We confirmed this during 

the preliminary statistical analysis performed on the data. Therefore, in this paper, we use the variable 

perform_comp as the only dependent variable in the model. As for the scales used in this construct, we 

used the items of the tested scales from IMSS (2013) and Li and Atuahene-Gima (2001). 

-- Table 4 here -- 

5.2.2 Independent variables 

The independent variables were exploitation and exploration activities. For both we used two measures: 

The degree of innovative practices and the level of organization of teams for both exploitation and 

exploration. We chose these measures because they provide us with insights into exploitation and 

exploration activities at two levels: The first one allows us to understand the extend of adoption of 

general practices used for exploiting or exploring knowledge, i.e. on “the extent to which organizations 

depart from existing knowledge and pursue radical innovations for emerging customers or markets” and 

“the extent to which organizations build on existing knowledge and pursue incremental innovations that 

meet the needs of existing customers.” (Jansen et al., 2009, p. 803). The second measure allows us to 

capture the extent to which collaboration practices are applied within the department. The agility and 
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extent of collaboration and teamwork have been shown as promoting “manufacturing competitive 

strength, leading to better operational, market and financial performance.” (Vázquez-Bustelo et al., 

2007, p. 1303).  

Table 5 presents the constructs from both exploitation activities variables. The items for exploitation 

team organization were adapted from Vázquez-Bustelo et al. (2007). We changed the ends of the scales 

from “not applied, low degree of application” and “high degree of application” to “low” (1) and “high” 

(5), eliminating thus the “not applied” option. In the items for innovative practices for exploitation, all 

based on five-point Likert scales (1=strongly disagree and 5=strongly agree), the first three items are 

inspired by and adapted to manufacturing operations from Atuahene-Gima’s (2005) competence 

exploitation and exploration items and scales – these were also used by Zhou and Wu (2010). The fourth 

item is inspired by Kim et al.’s (2012) process and administrative innovation scales, the remaining two 

were adapted from Yam et al. (2004) and Vázquez-Bustelo et al. (2007).  

-- Table 5 here – 

As for exploration, the constructs are presented in Table 6. Like the items for exploitation team 

organization, also those for exploration were adapted from Vázquez-Bustelo et al. (2007), with the same 

scale adaptation mentioned above. With respect to the items for innovative practices for exploration, the 

first three are again inspired by and adapted to manufacturing operations from Atuahene-Gima’s (2005) 

competence exploitation and exploration items and scales which were also used by Zhou and Wu (2010). 

The fourth item is again inspired by Kim et al.’s (2012) process and administrative innovation scales, 

and the last two items were again adapted from Yam et al. (2004) and Vázquez-Bustelo et al. (2007). 

Once again, the answer is a five-point Likert scale varying from strongly disagree (1) to strongly agree 

(5). 

-- Table 6 here -- 
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5.2.3 Moderating variables 
In section 3, we concluded from our literature analysis that the moderating variable MoD can be 

operationalized by using a construct including measures for strategic alignment, coordination, 

connectedness and involvement. Here in this section, we detail the concrete items that we used to 

measure the MoD concept, which are summarized in Table 7. 

-- Table 7 here -- 

All items in these constructs are measured using a five-point Likert scale ranging from strongly disagree 

(1) to strongly agree (5). To measure the level of connectedness in the organization, we used the items 

from the construct developed by Jaworski and Kohli (1993). For measuring involvement, we used the 

items developed and tested by Yam et al. (2004). To measure the extend of coordination between the 

departments, our construct combines different sources: the first item is adapted from Guan and Ma 

(2003) and Yam et al. (2004); items 2 to 4 are inspired by the items in the IMSS (2013) on inter-

departmental coordination mechanisms. Finally, the items for measuring strategic alignment were 

adopted from the strategy integration scale developed by Swink et al. (2005). 

5.2.4 Control and dummy variables 
Following the advice from Jansen et al (2009, p. 805), we controlled for company size and 

environmental dynamism. For both variables, previous studies have shown that they have an impact on 

the effect of ambidexterity on performance: For firm size, O’Reilly and Tushman (2013, p. 326) 

conclude from their review article that “ambidexterity [is] more beneficial (…) when sufficient 

resources are available, which is often the case with larger rather than smaller firms.” This effect was 

for example identified in the studies by Yu and Khessina (2012), Zhiang et al. (2007), Geerts et al. 

(2010), and Goossen et al. (2012).  

Concerning ambidexterity, earlier research has shown that firms benefit more from ambidextrous 

behaviour under the conditions of market and technological uncertainty (O’Reilly and Tushman, 2013). 
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Junni et al. (2013) find stronger effects of ambidexterity for technology than manufacturing firms. Bierly 

and Daly (2007, p. 493) identify for manufacturing firms the effect “that the competitive environment 

moderates the relationship between exploitation and performance, such that exploitation has a stronger 

impact on performance in stable and high-tech environments than in dynamic and low-tech 

environments. Exploration also has a stronger impact on performance in high-tech environments than 

in low-tech environments.”  

We did not control for sector because, unlike similar studies, we have only companies from the 

manufacturing sector in the sample. We further did not control for firm age because in line with further 

studies, Jansen et al. (2009) found no significant effect of this variable. 

Following the procedure in other studies (e.g. Im and Workman, 2004; Jansen et al., 2009), we used the 

number of employees in the business unit to control for firm size. As control measures for environmental 

dynamism, we adapted the three scales from Jaworski and Kohli’s (1993) who propose to control for 

the environmental dynamism of the technological, marketing and competitive environments. All the 

items for environmental dynamism are based on five-point Likert scales ranging from strongly disagree 

(1) to strongly agree (5). Table 8 summarizes the structure of our control variables in thie research. 

-- Table 8 here -- 

We included among the control variables a dummy variable (strat_type) to account for the different 

innovation strategies in our sample, according to the classification from Miles and Snows (1978) 

discussed in the conceptual model. To that effect, we directly asked our respondents how they perceived 

their innovation strategies, with four possible answers: if they perceived their company to be first-mover 

and with a first-to-the-market innovation strategy (prospectors); if their company is an early-follower 

(analyzers); if the company is not in the forefront of product development, but focus on product quality 

or production efficiency (defenders); or finally, if the company did not have a consistent product-market 

orientation (reactors). This dummy variable controls for ambidexterity, as it indicates whether the 
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company attaches importance to product development and innovation (prospectors and analyzers) or 

whether the company belongs to one of the two types in which exploration is less important (defenders 

and reactors). Since our sample is composed of manufacturing companies which we assume to perform 

exploitation in their operations, one group (strat_type=0) is composed of mostly exploitative companies, 

while the other (strat_type=1) gathers the ambidextrous companies. In the end, 108 companies in our 

sample are classified as “ambidextrous” companies (prospectors and analyzers) and 77 as “mostly 

exploitative” (defenders and reactors). 

6 Analyses and results 

6.1 Descriptive statistics and variables reliability 

The measures presented in the previous section were initially analyzed for their adequacy to use in 

multiple regression and moderated multiple regression analyses. The descriptive statistics of the 

variables used in the model are presented in Table 9. 

We employed the Cronbach’s alpha coefficient to assess the variable’s internal consistency reliability, 

which were all found above the minimal threshold of 0.6 that is generally accepted for exploratory 

research (Eisinga et al., 2013). Kurtosis (ku) and skewness (sk) coefficients were also measured to assess 

the variables distribution’s normality and asymmetry, respectively. All variables fall under the intervals 

that are considered acceptable for these measures, i.e. −1.5 ≤ 𝑠𝑠𝑠𝑠 ≤ 1.5 and 1.5 ≤ 𝑠𝑠𝑘𝑘 ≤ 4.5 (Mardia, 

1970). Finally, the correlation among all variables in the model were calculated. The results from table 

16 indicate that the correlations between factors are generally significant at p<0.05. Therefore, 

throughout the paper, we have tested the variance inflation factor (VIF) in each regression, in order to 

test for multicollinearity effects. Our results indicate that our sample does not incur problems of this 

type, since we found 𝑉𝑉𝑉𝑉𝑉𝑉 ≤ 3.0 in all our regressions (Hair et al., 2010) 

-- Table 9 here -- 
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6.2 Hypotheses tests 

To test the conceptual model proposed for this paper, we follow a protocol similar to that of Wang and 

Hu (2017). To test hypotheses H2a and H2b, we first take the dependent variable (perform_comp) and 

analyze how much variance is explained by the control variables (model 1c). Then, we add one 

independent variable to the model, to test the effect of innovative practices for exploration 

(RD_innopract, model 2ca) and exploitation (OP_innopract, model 2cb) on firm’s business 

performance, controlled by size and the dynamical (technological, market and competitive) context. 

Then, we regress team organization for exploration (RD_teamorg, model 3ca) and exploitation 

(OP_teamorg, model 3cb) to assess their impact on performance. Finally, we test the model with both 

independent variables at the same time (models 4ca and 4cb). Table 10 presents the results from the 

regression models between exploration activities and performance, and Table 11 does the same, but to 

exploitation activities.  

-- Table 10 and Table 11 here -- 

To sum up, in line with Miles and Snow (1978), hypothesis H2a (exploration) is not confirmed and H2b 

(exploitation) is confirmed. We also notice that ambidexterity positively influences the relationship 

between exploitation activities and performance, indicated by the control variable strat_type. This 

indicates that exploitation activities do play a significant role for performance for all the companies in 

our sample, which makes sense, since we surveyed manufacturing companies. As for exploration, no 

significant results in the direct relationship were found. 

The second group of models is to test the moderating effects of MoD on the relationship between 

exploration and exploitation activities and business performance (hypotheses H1a and H1b). One by 

one, the four moderating variables are tested with each independent variable, then with both, for 

exploration and exploitation. Each model set is composed of six models: In the first, only the first 
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independent variable is included (RD_innopract, for exploration, or OP_innopract, for exploitation); the 

second includes the moderator variable (only direct effects); in the third model the interaction of the 

moderator and the independent variable is added; the fourth to the sixth model repeats the pattern just 

described, but for the other independent variable (RD_teamorg, for exploration, or OP_teamorg, for 

exploitation). For each moderator, two sets of models are required, one for exploration and the other for 

exploitation activities. Therefore, 12 models are required for each of the four moderators, which results 

in 48 regression models tested.  

The results of the regression models with the strategic alignment (strategic_align) as moderator can be 

found in Table 12 for exploration and in Table 13 for exploitation. The only significant result is the same 

as found when testing hypotheses H2a and H2b, that is, for exploitation, a positive correlation between 

innovative practices for operations (OP_innopract) and performance. The moderating variable was 

found not significant neither alone nor in the cross products with either of the four independent variables, 

which raises doubts about the importance of this specific element for the MoD. This finding is surprising 

as it contradicts extant literature that highlights the importance of the alignment of operations, 

innovation and business strategy for perfomance (e.g. Swink et al., 2005; Boer et al., 2006; O’Reilly and 

Tusham, 2013; Güttel et al., 2015). 

-- Table 12 and Table 13 here --  

With respect to the moderating effect of the coordination practices and techniques (coordination), once 

again, nothing significant is found for exploration activities (table 14).  

On the other hand, we found a significant U-shaped interaction of coordination to moderate the 

relationship between exploitation innovative practices (OP_innopract) and performance (table 15). That 

may be justified by the fact that those coordination practices and techniques are time and resource 
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consuming, thus can reduce the overall firm performance (e.g. Hansen, 2009; Schilling, 2020), and 

therefore need to be balanced to avoid it to hinder performance. 

-- Table 14 and Table 15 here -- 

Regarding the moderating variable “connectedness”, which measures the perceived liberty that 

employees must communicate and connect formally and informally with anyone within the company, 

our only significant result indicates that its direct influence over performance is positive when combined 

with RD_teamorg for exploration activities (table 16). Overall, this finding pinpoints to the difficulty in 

keeping up the delicate balance between the involvement of experts in formal innovation development 

structures, and the set-up of informal structures that ensure the fast accessibility of the same experts (e.g. 

Rizova, 2006; Björk et al., 2010). As for exploitation activities moderated by connectedness (table 17), 

no significant results were found. 

-- Table 16 and Table 17 here -- 

Finally, the involvement of operational staff into product development, measured by the moderating 

variable “involvement”, was tested in the regression models whose results are found in table 18 

(exploration) and table 19 (exploitation). Both significant relationships found (one of them marginal) 

indicate a positive effect of involvement on performance when combined with R&D innovative practices 

(RD_innopract) and teams (RD_teamorg).  

-- Table 18 and Table 19 here -- 

7 Discussion 

In ample research the management of dualities (MoD) is understood as an important capability of 

ambidextrous firms, which moderates the relationship between balancing explorative and exploitative 

activities and firm performance (e.g. March, 1991; He and Wong, 2004; Hyland and Boer, 2006; Boer 

et al., 2006; O‘Reilly and Tushman, 2007; Jansen et al., 2009; Martini et al., 2013; Božič and Dimovski, 
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2019; Ambroise et al., 2020). Even though it is amongst the most cited constructs in ambidexterity and 

continuous innovation literature, previous research has not provided a clear understanding of its 

elements. The objective of our research presented in this paper was to open the black box of MoD. 

Building on recent research and an extensive review of the management literature, we first develop and 

propose a conceptual framework of MoD that allows us to operationalize and measure this so far black-

boxed construct. We second then use survey data to test this model, thereby contributing an empirical 

study investigating whether - or not - there is indeed the beneficial moderating effect of MoD has been 

hypothesized in the above body of literature.  

In terms of elements of MoD, we conceptualized it based on our literature review as consisting of four 

elements which we named according to recent scholarly work strategic alliance, coordination, 

connectedness and involvement. We operationalized the MoD concept based on in earlier scholarly work 

developed and tested scales and found it robust and consistent. We thus hypothesized the four elements, 

variables in our model, to moderate the relationship between explorative and exploitative activities and 

business performance in firms, controlling for ambidexterity.  

The findings of our study provide mixed support for our hypotheses. Summarizing them, table 20 

presents an overall of the results.  

-- Table 20 here –  

Since moderation is defined by the interaction with the independent variable, the test of hypotheses is 

limited to these results. None of our hypotheses were totally accepted, since there are many nuances for 

MoD as a complex management challenge. What our results show is how this complexity takes shape. 

In other words, through the test of our conceptual model, we can better understand the compromises 

(dualities) that managers face to try to optimize efficiency and performance through their exploration 

and exploitation activities. Since the control variable strat_type is significant and positive in all 
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regression models for exploration, our research indicates that the strategic orientation of a firm (Miles 

and Snows, 1978) influences this relationship.  

At the level of the direct effects between our independent and dependent variables, most of the results 

of the direct effects of the four elements of our MoD construct over performance are positive. As shown 

in the previous section and summarized in Table 20, the identified positive relationships are however 

not always significant. Involvement and connectedness were both partially confirmed for exploration, 

no significant direct effects were found for exploitation.  

Probably the most surprising finding is that the results of the regression models with the strategic 

alignment (strategic_align) as moderator, the moderating variable was found not significant neither 

alone nor in the cross products with either of the four independent variables. This raises doubts about 

the importance of this specific element for the MoD, but contradicts earlier research pointing to the 

importance of the alignment of operations, innovation and business strategy for performance. However, 

previous literature has identified the effect either through a qualitative study (Güttel et al., 2015) or 

concluded it from a literature review (Boer et al., 2006; O’Reilly and Tusham, 2013). The only 

quantitative study we found (Swink et al., 2005) has a relatively small sample (57 companies) and does 

not measure the effect on performance directly but as an effect moderated by strategy playing “a strong, 

central role in the creation of manufacturing cost efficiency and new product flexibility capabilities” (p. 

427). We thus call for future research exploring this question further. One avenue future research might 

take is, for example, to investigate whether or not the effect is a reverse one, i.e. that high performance 

hinders strategy integration because of stabilizing group, project or department identities in explorative 

and exploitative activities, causing a Not-Invented-Here syndrome across departments (e.g. Katz and 

Allen, 1982; Tidd and Bessant, 2014; Schilling, 2020). 
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Second, we found a significant U-shaped correlation of coordination when associated with exploitation 

activities, which seems to contradict present literature (e.g. Slater and Narver. 1995; Atuahene-Gima, 

2005; Jansen et al., 2009; Birkinshaw et al., 2016; Schilling, 2020). According to our interpretation, it 

however just illustrates the challenges that relate to the “management of dualities” (MoD). Although 

being important for the management of ambidexterity, coordination is time- and resource consuming, 

and thus a cost factor hampering the efficiency of exploitation processes, what can reduce the firm 

performance (e.g. Hansen, 2009; Schilling, 2020). The negative effect that too much coordination can 

have over performance might also result from effects of “mainstreaming” radical ideas when activities 

are coordinated between explorative and exploitative departments. This finding supports the claims of 

ambidexterity scholars arguing for structurally separating these departments (e.g. Tushman and 

O'Reilly, 1996; Jansen et al, 2006). Former research has indicated that the somewhat “paradoxical 

ambidextrous combination of exploration and exploitation” (Martini et al., 2013, p. 1) is not easy to 

achieve, and not without costs (March, 1991; He and Wong, 2004; Smith and Tushman, 2005; Smith 

and Lewis, 2011; Turner et al., 2013), and our findings confirm this. 

An unintended side effect of this study is that our findings on H2a and H2b contradict those by Bierly 

and Daly (2007) who tested the impact of ambidexterity on firm performance in 98 manufacturing firms 

and found that “the relationship between exploration and performance is linear and positive, while the 

relationship between exploitation and performance is concave, indicating that there is a point at which 

focusing on exploitation leads to reduced returns.” In our study, we found a direct positive relationship 

between exploitation and performance, and we identified no relationship between exploration and 

business performance. We thereby add to the inconclusiveness of research on direct relationships of 

ambidextrous strategies and business performance which was attested by Junni et al. (2013) and 

O’Reilly and Tushman (2013) at the level of department activities. We call here for future research to 

address and resolve this inconclusiveness.  
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8 Conclusions 

This paper has contributed to earlier scholarly research in several ways. Most importantly, it 

operationalized MoD, a so far black-boxed construct in ambidexterity and continuous innovation 

research, and researches its moderation effects on the relationship between exploitative and explorative 

activities and business performance in ambidextrous manufacturing firms. Our findings confirm that 

there are moderating effects. They are however not only positive like predominantly assumed in 

literature, and we can only partly to confirm in earlier research suggested moderation effects - and 

thereby one of the central assumptions in ambidexterity and continuous innovation research.  

The opening of the black-boxed construct enabled us to gain explorative insights on the elements of 

MoD, on their direct effects over firm performance and their interaction effects with explorative and 

exploitative activities. From this, we derived a relative complex and differentiated first picture of what 

it would mean to manage dualities in ambidextrous organizations well. What our results show is how 

this complexity takes shape. We propose it to the research community as exploratory attempt to better 

understand what management of dualities means, and renew, with a slightly changed focus, Jansen et 

al.’s (2009) call for research “to examine distinct integration mechanisms as important contenders for 

the dynamic capability to pursue exploratory and exploitative innovation simultaneously.” (p. 807). We 

identify a need for further in-depth research to investigate what kind of MoD makes it possible to arrive 

at an “appropriate balance” (March, 1991) between exploitation and exploration, "to engage in sufficient 

exploitation to ensure its current viability and, at the same time, to devote enough energy to exploration 

to ensure its future viability" (Levinthal and March, 1993, p. 105), and ultimately to achieve a superior 

business performance from ambidextrous behavior (March, 1991; He and Wong, 2004; O‘Reilly and 

Tushman, 2007; Jansen et al., 2009; O‘Reilly and Tushman, 2013; Božič and Dimovski, 2019; Ambroise 

et al., 2020).  
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8.2 Managerial Implications 
This empirical study reported in this paper shows on the one hand that MoD is very complex. We 

visualize this complexity, and thereby aim at making managers of manufacturing companies more 

explicit aware of it. We moreover provide support in better understanding the compromises (dualities) 

that they face when trying to optimize performance through their exploration and exploitation activities. 

The explorative picture we draw here can serve managers from middle to senior level who “orchestrate 

exploitation and exploration” (Turner, 2013, p. 328), i.e. who manage dualities, as a heuristic to 

understand what choices, benefits and trade-offs managers must think about when managing dualities. 

For example, the significant U-shaped correlation of coordination when associated with exploitation 

activities pinpoints to the delicate balance between having too much and too less coordination and the 

effects of coordination costs on business performance. 

We also make managers aware that the importance of the MoD practices depends on their business 

strategy type. Although our findings need to be tested and sustained with larger samples to be 

generalized, they allow for the conclusion that the choice of strategy has an impact on trade-offs when 

it comes to the coordination of exploitative and explorative activities.  

8.3 Limitations 
This research is evidently not free from limitations. Our findings are clearly limited to manufacturing 

firms, i.e. the companies that participated in our study. Further limitations emerge from the fact that our 

data was collected with a web-based survey, which is known to incur some limitations, such as data 

gaps, subjectivity, interpretation errors and a potential selection bias (Kaye and Johnson, 1999; 

Greenacre, 2016). Specifically, for the selection bias, the multiple data collection in different countries 

should increase the heterogeneity of the dataset, however, the self-selection bias is still present. It is also 

known that respondents may not feel comfortable providing answers that present themselves or their 

companies in an unfavorable manner, even though the dataset was anonymized after data collection. In 
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our case, due to the international nature of CINet survey database, and to the fact that the information 

about a company is the collection of two different questionnaires filled by two different people (the CTO 

and the COO), a subjectivity bias might be hindering the obtainment of more statistically significant 

results. Finally, most of the questions that composed the constructs used in this paper are based on 

perceptions (agree-disagree scales) and not on quantitative data and are, therefore, subjected to 

subjectivity. Despite these limitations, we believe to have contributed to increase our understating of the 

phenomenon of MoD within the ambidexterity and continuous innovation literature. 

Moreover, the significance of the control variable strat_type at all exploitation regression models points 

to an interesting opportunity for future research in drilling down on the differences between 

ambidextrous and non-ambidextrous companies in a quantitative comparative study. Our sample size 

was not large enough, though, to allow us to split our database into two subsets to that effect. 

Finally, another important limitation is that the CINet survey did not include a specific construct to 

measure ambidexterity, just one question to classify companies according to the typology of Miles and 

Snow (1978), which resulted in the strat_type control variable. Since this control variable was found to 

positively influence all exploitation regression models, it indicates that an ambidexterity construct would 

positive. With such a construct, one could analyze the interaction of ambidexterity with the MoD 

dimensions. We leave that as a suggestion for future research. 
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Tables 
 
Table 1 Mechanisms and activities for the management of dualities in the literature 

Mechanism Activities Author(s) 

Strategic alignment  

(between operations, 

innovation and business 

strategies) 

Integration of strategies, 

visions and goals developed 

and used to guide operation 

units, innovation (R&D) units 

and the overall business. 

Sinkula et al., 1997; Swink et 

al, 2005; Boer, Kuhn and 

Gertsen, 2006; Jansen et al., 

2009; Güttel, Konlechner and 

Trede, 2015 

Coordination  

(between explorative and 

exploitative units using cross-

functional interfaces) 

Application of technology 

supported co-ordination means 

(e.g. through office, shop floor 

and plant layout, equipment, 

tools and infrastructure) 

Hult and Ferrell, 1997; Guan 

and Ma, 2003; Yam et al., 

2004; Boer, Kuhn, and Gertsen, 

2006; IMSS, 2013; Papachroni, 

Heracleous, and Paroutis, 2015 

Cross-functional coordination 

of knowledge integration (e.g. 

through liaison personnel, task 

forces, cross-functional teams) 

Slater and Narver. 1995; 

Atuahene-Gima, 2005; 

Jansenet al., 2009; Birkinshaw 

et al., 2015; Fang and 

Schilling, 2010; Schilling, 

2020 

Connectedness 

(density of a firm’s social 

network) 

Enabling a high degree of 

informal direct contacts 

between employees to facilitate 

knowledge sharing (e.g. 

through opportunities for 

informal hallway talks)  

Nelson, 1989; Jaworski and 

Kohli, 1993; Jansen et al., 

2006; 2009; Gibson, 2004; 

Mom et al., 2018  

Involvement 

(of operations function into 

R&D processes) 

Participation of the 

manufacturing in the R&D 

driven new product 

development (NPD) processes  

Sawhney et al., 2005; Cooper, 

2008 
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Cross-functional NPD teams 

involving R&D and 

manufacturing 

Yam et al., 2004; Guan and 

Ma, 2003 

Common decisions on future 

developments involving R&D 

and manufacturing 

IMSS, 2013 

 

 
Table 2 Questionnaire strucutres 
Section COO questionnaire CTO questionnaire 

1 
Company information 

• 1.1 Name, origin (country) and main product 
• 1.2 Industry (code) 

• 1.3 Business unit and department size 

2 
Business strategy orientation and integration 

• 2.1 Business strategy choice 
• 2.2 Customer and competitor orientation 

• 2.3 Business strategy integration 

3 Competitive priorities 
• 3.1 Competitive priorities 

4 
Business strategy practices and flexibility 

• 4.1 Business strategy practices 
• 4.2 Business strategy flexibility 

5 
Business performance 

• 5.1 Growth 
• 5.2 Performance with respect to competitors 

6 

Production processes, strategy & 
investments 
• 6.1 to 6.4 Production strategies 
• 6.5 Strategic integration 
• 6.6 Production investments 

Innovation strategy and investments 
• 6.1 Innovation strategies 
• 6.2 Strategic integration 
• 6.3 Innovation investments 

7 
Production personnel, tools and 
techniques 
• 7.1 Production personnel (equal to CTO) 
• 7.2 Production tools and techniques 

Innovation personnel, tools & 
techniques 
• 7.1 Production personnel (equal to COO) 
• 7.2 Innovation tools and techniques 

8 

Production coordination and 
improvement 
• 8.1 Supply chain coordination practices 
• 8.2 Production innovation/improvement 
• 8.3 Inter-departmental coordination 
mechanisms 

Innovation process improvement and 
coordination 
• 8.1 Innovation/improvement practices 
• 8.2 Inter-departmental coordination 
mechanisms 

9 
Operations Performance 
• 9.1 Overall operations performance 

Innovation performance 
• 9.1 Overall innovation performance 
• 9.2 Incremental innovation performance 
• 9.3 Radical innovation performance 

10 Organizational structure and culture 
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• 10.1 Centralization 
• 10.2 Formalization 
• 10.3 Connectedness 

• 10.4 Organizational culture 

11 
Market, competitive and technological context 

• 11.1 Technological context 
• 11.2 Market context 

• 11.3 Competitive context 
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Table 3 CINet survey respondents by country 

Country Number of 
respondents 

Number of 
companies 

Companies with 
both entries 

Austria 19 18 1 (5.6%) 

Brazil 44 35 9 (25.7%) 

Canada 19 12 7 (58.3%) 

Denmark 45 38 7 (18.4%) 

Hungary 80 40 40 (100.0%) 

Italy 75 43 32 (74.4%) 

Netherlands 10 10 0 (0.0%) 

Pakistan 82 41 41 (100.0%) 

Spain 70 35 35 (100.0%) 

Sweden 83 76 7 (9.2%) 

Switzerland 29 20 9 (45.0%) 

TOTAL 556 368 188 (51.1%) 

 

Table 4 Dependent variables 

Variable Construct Factor 
loadings Indicators 

perf_comp 

Sales (in relation to competition) 0.8473 

α = 0.9603 
KMO = 0.8953 
%var = 0.4918 

Sales growth (in relation to competition) 0.8426 
Net profit (in relation to competition) 0.8982 
Profit growth (in relation to competition) 0.8638 
Return on sales (in relation to competition) 0.8559 
Customer satisfaction and loyalty (in relation to competition) 0.5497 

perf_growth 
(not used) 

Sales growth (in the past three years) 0.7864 
α = 0.9036 

KMO = 0.8953 
%var = 0.3208 

Net profit growth (in the past three years) 0.9013 
Profit growth (in the past three years) 0.7963 
Return on sales growth (in the past three years) 0.8179 

 

Table 5 Independent variables for exploitation activities 

Variable Construct Factor 
loadings Indicators 

OP_innopract 

Strengthen and upgrade current knowledge and skills for familiar 
products and technologies 

0.7116 

α = 0.9273 
KMO = 0.9101 
%var = 0.3312 

Invest in incrementally improved equipment, tools and techniques 
to improve the performance of our production processes 

0.7939 

Acquire state-of-the-art knowledge, skills, equipment, tools and 
techniques 

0.8512 

Acquire new managerial and organizational skills that are 
important for production 

0.7082 
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Support and encourage creativity, inventiveness and participation 
in process innovation and improvement 

0.7181 

Adapt to environmental changes easily and quickly by innovating 
and improving our processes 

0.7532 

OP_teamorg 

Teamwork involving employees with different know-how and 
skills 0.7409 α = 0.8234 

KMO = 0.9135 
%var = 0.1398 Self-managed teams with decision-making capacity 0.8286 

Teams that collaborate with suppliers and customers 0.7996 
 

Table 6 Independent variables for exploration activities 

Variable Construct Factor 
loadings Indicators 

RD_innopract 

Invest in incrementally improved equipment, tools and techniques 
to improve product development performance 0.7366 

α = 0.8879 
KMO = 0.9015 
%var = 0.3334 

Acquire state-of-the-art product development knowledge, skills, 
equipment, tools and techniques 0.8555 

Acquire new managerial and organizational skills that are 
important for our product development processes 0.7792 

Support and encourage creativity, inventiveness and participation 
in product innovation and improvement 0.6582 

Invite and use feedback and ideas from external partners to 
improve our product development practices and performance 0.5777 

RD_teamorg 

Teamwork involving employees with different know-how and 
skills 0.7139 

α = 0.8302 
KMO = 0.8667 
%var = 0.1674 

Self-managed teams with decision-making capacity 0.7191 
Teams that collaborate with suppliers and customers 0.7056 
High variety in employee tasks 0.6460 

 

Table 7 Moderating variables 

Variable Construct Factor 
loadings Indicators 

strategic_align 

R&D and operations coordinate their activities to ensure better use of 
our market and technological knowledge 0.8756 

α = 0.8520 
KMO = 0.8514 
%var = 0.6406 

They regularly share information about customers, suppliers, 
technologies, and competitors 0.8237 

They collaborate and coordinate to set goals and priorities to ensure 
effective response to market and technological opportunities 0.8826 

They are all involved in major strategic decisions 0.7333 
The production/NPD strategy is well aligned with corporate strategy 0.6643 

connectedness 

There is ample opportunity in our organization for informal “hall talk” 
among employees from different departments 0.5982 

α = 0.6582 
KMO = 0.7217 
%var = 0.4978 

Employees from different departments feel comfortable calling each 
other when the need arises 0.7650 

People around here are quite accessible to those in other departments 0.7223 
In this organization, it is easy to talk with virtually anyone you need to, 

regardless of rank or position 0.7255 

coordination 

Use clear project targets, project phase standards and project managing 
regulations for production improvement activities 0.7761 

α = 0.8576 
KMO = 0.8168 
%var = 0.7019 

Use mechanisms such as kaizen, improvement teams and improvement 
incentives to improve performance 0.7446 

Organizational integration (e.g. cross-functional teams, job rotation, co-
location, role combination and coordinating managers 0.8018 
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Communication technologies such as teleconferencing, web-meetings, 
intranet and social media 0.7323 

involvement 

Involvement of marketing, purchasing and production in front end 
stages of NPD 0.8785 

α = 0.8776 
KMO = 0.9015 
%var = 0.2940 

Involvement of marketing, purchasing and production in back end 
stages of NPD 0.8941 

Involvement of marketing, purchasing and production in NPD process 
(design, pilot & launch) 0.8699 
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Table 8 Control variables 

Variable Construct Factor 
loadings Indicators 

context_comp 

Competition in our industry is cut-throat 0.6885 

α = 0.7270 
KMO = 0.6904 
%var = 0.4836 

There are many “promotion wars” in our industry 0.7434 
Anything that one competitor can offer, others can match readily 0.5642 
Price competition is a hallmark of our industry 0.7008 
One hears of a new competitive move almost every day 0.7628 

context_tech 

The technology in our industry is changing rapidly and 
unpredictably 0.8200 

α = 0.7662 
KMO = 0.7331 
%var = 0.5996 

Technological changes provide big opportunities in our industry 0.8536 
It is very difficult to forecast where the technology in our industry 

will be in the next two to three years 0.5311 

A large number of new product/service ideas have been made 
possible through technological breakthrough in our industry 0.8457 

context_mkt 

In our main market, customer product/service preferences change 
quite a bit over time 0.7148 

α = 0.6857 
KMO = 0.6875 
%var = 0.5156 

We are witnessing demand for our products/services from 
customers who never bought them before 0.6618 

New customers tend to have product/service-related needs that are 
different from those of our existing customers 0.7312 

In our main market, customers regularly ask for new products and 
services and their preferences change quite rapidly 0.7608 

size Number of employees in the business unit - - 

strat_type Dummy variable to identify the strategy type of companies in the 
sample (0 = exploitative / 1 = ambidextrous) - - 
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Table 9 Descriptive statistics of the variables 
* p < 0.05 
 

 
variables mean s.d. kurtosis skewness alpha 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. OP_innopract 3.7657 0.7090 4.3831 -0.7396 0.8499 1              

2. OP_teamorg 3.6842 0.7979 2.8214 -0.5059 0.6916 0.5072* 1             

3. RD_innopract 3.6582 0.7638 3.5683 -0.6093 0.8092 0.2344* 0.2796* 1            

4. RD_teamorg 3.7269 0.8241 3.5289 -0.7482 0.6832 0.2093* 0.3437* 0.5108* 1           

5. strategic_align 2.4030 0.3103 2.7170 -1.2557 0.8653 0.3261* 0.2438* 0.2228* 0.1101 1          

6. coordination 3.2473 0.8055 2.5640 -0.2877 0.7619 0.4480* 0.3665* 0.5023* 0.4696* 0.1425 1         

7. involvement 3.6516 0.7804 4.0165 -0.9483 0.8556 0.3589* 0.2837* 0.4269* 0.4175* 0.4331* 0.4746* 1        

8. connectedness 4.0615 0.5655 2.8020 -0.4624 0.6582 0.1400 0.2623* 0.1222 0.2979* 0.1022 0.1939* 0.2692* 1       

9. perform_comp 3.5250 0.7767 3.3120 -0.5200 0.9109 0.3305* 0.1047 0.1453 -0.0297 0.1115 0.1318 0.2233* 0.1600 1      

10. size 2.3191 0.5316 2.2584 0.1173 n/a 0.0290 -0.0496 -0.0371 -0.0055 -0.2366  0.1518* -0.0206 -0.1105 0.0107 1     

11. context_tech 3.2025 0.7404 3.0716 -0.0256 0.7662 0.2160* 0.1854* 0.2307* 0.1368 0.1693*  0.1630* 0.2259* -0.0008 0.1023 -0.0396 1    

12. context_mkt 3.1197 0.6521 3.2126 -0.1442 0.6857 0.2073* 0.2222* 0.1995* 0.0802 0.2040* 0.1278 0.2165* -0.0481 0.1739* -0.0512 0.5227* 1   

13. context_comp 3.3168 0.6877 2.7830 0.0013 0.7270 -0.0422 0.0650 0.0398 -0.0176 -0.0340 -0.0014 0.0237 -0.1183 0.0751 0.0755 0.3096* 0.3249* 1  

14. strat_type 0.5838 0.4943 1.1156 -0.3399 n/a 0.0551 0.1695* 0.2545* 0.2479* 0.0302 0.1994* 0.3524* 0.1392 0.1853* -0.0298 0.1626* 0.1454* 0.1687* 1 
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Table 10 Regression models between exploration activities and performance 

Variables Model 1c Model 2ca Model 3ca Model 4ca 
Block 1: Ctrl vars     

size 0.0005 0.0313 0.0316 0.0427 
context_tech 0.0137 0.0040 -0.0156 -0.0179 
context_mkt 0.1121 0.1487 0.2014 0.1798 
context_comp -0.0117 0.0043 0.0154 0.0149 
strat_type 0.0661 0.2164 0.2197 0.2009 

Block 2: Indep vars     

RD_innopract  0.0797  0.1364 
RD_teamorg   -0.0875 -0.1459 

Block 3: Model stats     

N 140 138 135 135 
R-squared 0.1035 0.0576 0.0540 0.0653 
Adj. R-squared 0.0630 0.0144 0.0097 0.0138 
F 2.5580** 1.3337 1.2189 1.2673 

* p < 0.1 
** p < 0.05 
*** p < 0.01 
1.02≤ VIF ≤1.58 
 
Table 11 Regression models between exploitation activities and performance 

Variables Model 1c Model 2ca Model 3ca Model 4ca 
Block 1: Ctrl vars     

size 0.0005 0.0028 0.0055 0.0070 
context_tech 0.0137 -0.0492 0.0092 -0.0628 
context_mkt 0.1121 0.0920 0.1213 0.1147 
context_comp -0.0117 0.0018 -0.0257 0.0100 
strat_type 0.0661 0.3145** 0.3946*** 0.3136** 

Block 2: Indep vars     

OP_innopract  0.2984***  0.3749*** 
OP_teamorg  

 0.0239 -0.1298 
Block 3: Model stats     

N 140 134 130 129 
R-squared 0.1035 0.1549 0.0874 0.1729 
Adj. R-squared 0.0630 0.1149 0.0428 0.1251 
F 2.5580** 3.8790*** 1.9623* 3.6135*** 

* p < 0.1 
** p < 0.05 
*** p < 0.01 
1.01≤ VIF ≤1.46 
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Table 12 Regression models between exploration activities and performance moderated by strategic alignment 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Block 1: Ctrl vars       

size 0.0313 0.0555 0.0379 0.0316 0.0726 0.0785 
context_tech 0.0040 0.0092 -0.0160 -0.0156 -0.0093 -0.0069 
context_mkt 0.1487 0.1463 0.1491 0.2014 0.1850 0.1741 
context_comp 0.0043 0.0085 0.0260 0.0154 0.0189 0.0124 
strat_type 0.2164 0.1983 0.1879 0.2197 0.1992 0.2016 

Block 2: Indep vars       
RD_innopract 0.0797 0.0280 0.9761    
RD_teamorg    -0.0875 -0.1361 -0.5135 
strategic_align  0.2526 1.6547  0.3433 -0.2089 
RD_innopract X strategic_align   -0.3932    
RD_teamorg X strategic_align      0.1568 

Block 3: Model stats       
N 138 130 130 135 127 127 
R-squared 0.0576 0.0531 0.0650 0.0540 0.0661 0.0691 
Adj. R-squared 0.0144 -0.0012 0.0032 0.0097 0.0111 0.0059 
F 1.3337 0.9771 1.0512 1.2189 1.2026 1.0941 

* p < 0.1 
** p < 0.05 
*** p < 0.01 
1.02≤ VIF ≤1.47 

Table 13 Regression models between exploitation activities and performance moderated by strategic alignment 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Block 1: Ctrl vars       

size 0.0028 0.0093 -0.0118 0.0055 0.0545 0.0545 
context_tech -0.0492 -0.0570 -0.0668 0.0092 0.0037 0.0021 

This article is protected by copyright. All rights reserved.



48 
 

context_mkt 0.0920 0.0879 0.1025 0.1213 0.1082 0.1065 
context_comp 0.0018 0.0129 0.0069 -0.0257 0.0017 0.0013 
strat_type 0.3145** 0.3308** 0.3283** 0.3946*** 0.4060*** 0.4060*** 

Block 2: Indep vars       
OP_innopract 0.2984*** 0.3082*** -0.4174    
OP_teamorg    0.0239 -0.0015 -0.1462 
strategic_align  -0.0477 -1.1946  0.2635 0.0523 
OP_innopract X strategic_align   0.3119    
OP_teamorg X strategic_align      0.0601 

Block 3: Model stats       
N 134 129 129 130 126 126 
R-squared 0.1549 0.1604 0.1693 0.0874 0.1004 0.1008 
Adj. R-squared 0.1149 0.1119 0.1139 0.0428 0.0470 0.0393 
F 3.8790*** 3.3032*** 3.056*** 1.9623* 1.8816* 1.6398 

* p < 0.1 
** p < 0.05 
*** p < 0.01 
1.02≤ VIF ≤1.47 

Table 14 Regression models between exploration activities and performance moderated by coordination 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Block 1: Ctrl vars       

size 0.0313 0.0227 0.0211 0.0316 0.0157 0.0138 
context_tech 0.0040 -0.0028 -0.0083 -0.0156 -0.0262 -0.0252 
context_mkt 0.1487 0.1449 0.1459 0.2014 0.1854 0.1794 
context_comp 0.0043 0.0104 0.0153 0.0154 0.0254 0.0299 
strat_type 0.2164 0.2057 0.1997 0.2197 0.2008 0.1882 

Block 2: Indep vars       
RD_innopract 0.0797 0.0590 0.1322    
RD_teamorg    -0.0875 -0.1367 0.0353 
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coordination  0.0451 0.1311  0.1111 0.3343 
RD_innopract X coordination   -0.0235    
RD_teamorg X coordination      -0.0584 

Block 3: Model stats       
N 138 138 138 135 135 135 
R-squared 0.0576 0.0592 0.0597 0.0540 0.0639 0.0670 
Adj. R-squared 0.0144 0.0085 0.0014 0.0097 0.0123 0.0077 
F 1.3337 1.1686 1.0241 1.2189 1.2393 1.1306 

* p < 0.1 
** p < 0.05 
*** p < 0.01 
1.02≤ VIF ≤1.47 

Table 15 Regression models between exploitation activities and performance moderated by coordination 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Block 1: Ctrl vars       
size 0.0028 0.0188 -0.0107 0.0055 -0.0008 -0.0008 
context_tech -0.0492 -0.0391 -0.0354 0.0092 0.0048 0.0047 
context_mkt 0.092 0.0985 0.1243 0.1213 0.1169 0.117 
context_comp 0.0018 -0.005 -0.0577 -0.0257 -0.0197 -0.0205 
strat_type 0.3145** 0.3218** 0.3071** 0.3946*** 0.3918*** 0.3916*** 

Block 2: Indep vars       
OP_innopract 0.2984*** 0.3457*** -0.2605    
OP_teamorg    0.0239 0.0119 -0.0009 
coordination  -0.0929 -0.7988**  0.0338 0.0181 
OP_innopract X coordination   0.1914*    
OP_teamorg X coordination      0.0042 

Block 3: Model stats       
N 134 134 134 130 130 130 
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R-squared 0.1549 0.1614 0.1842 0.0874 0.0883 0.0883 
Adj. R-squared 0.1149 0.1148 0.1320 0.0428 0.0360 0.0281 
F 3.8790*** 3.4650*** 3.5275*** 1.9623* 1.6883 1.4654 

* p < 0.1 
** p < 0.05 
*** p < 0.01 
1.02≤ VIF ≤1.47 

Table 16 Regression models between exploration activities and performance moderated by connectedness 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Block 1: Ctrl vars       

size 0.0313 0.0512 0.0490 0.0316 0.0551 0.0820 
context_tech 0.0040 0.0105 0.0164 -0.0156 -0.0126 0.0152 
context_mkt 0.1487 0.1409 0.1295 0.2014 0.1991 0.2056 
context_comp 0.0043 0.0300 0.0236 0.0154 0.0458 0.0405 
strat_type 0.2164 0.1894 0.2054 0.2197 0.1925 0.1447 

Block 2: Indep vars       
RD_innopract 0.0797 0.0732 0.5030    
RD_teamorg    -0.0875 -0.1220 -1.0577* 
connectedness  0.1964 0.5754  0.2507** -0.5791 
RD_innopract X connectedness   -0.1050    
RD_teamorg X connectedness      0.2306 

Block 3: Model stats       
N 138 138 138 135 135 135 
R-squared 0.0576 0.0759 0.0804 0.0540 0.0836 0.1019 
Adj. R-squared 0.0144 0.0262 0.0233 0.0097 0.0331 0.0449 
F 1.3337 1.5257 1.4092 1.2189 1.6561 1.7878* 

* p < 0.1 
** p < 0.05 
*** p < 0.01 
1.02≤ VIF ≤1.47 
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Table 17 Regression models between exploitation activities and performance moderated by connectedness 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Block 1: Ctrl vars       

size 0.0028 0.0188 0.0289 0.0055 0.0229 0.0199 
context_tech -0.0492 -0.0444 -0.0546 0.0092 0.0064 0.0046 
context_mkt 0.0920 0.0865 0.0902 0.1213 0.1225 0.1261 
context_comp 0.0018 0.0211 0.0330 -0.0257 0.0083 0.0007 
strat_type 0.3145** 0.3035** 0.2993** 0.3946*** 0.3918*** 0.3850*** 

Block 2: Indep vars       
OP_innopract 0.2984*** 0.2856*** 0.9627*    
OP_teamorg    0.0239 -0.0187 -0.3291 
connectedness  0.1591 0.7782  0.2049 -0.0651 
OP_innopract X connectedness   -0.1669    
OP_teamorg X connectedness      0.0772 

Block 3: Model stats       
N 134 134 134 130 130 130 
R-squared 0.1549 0.1671 0.1776 0.0874 0.1055 0.1078 
Adj. R-squared 0.1149 0.1208 0.1250 0.0428 0.0542 0.0489 
F 3.8790*** 3.6115*** 3.3741*** 1.9623* 2.0558* 1.8284* 

* p < 0.1 
** p < 0.05 
*** p < 0.01 
1.02≤ VIF ≤1.47 

Table 18 Regression models between exploration activities and performance moderated by involvement 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Block 1: Ctrl vars       
size 0.0313 0.0152 0.0026 0.0316 0.0186 0.0166 
context_tech 0.0040 -0.0008 -0.0286 -0.0156 -0.0039 0.0010 
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context_mkt 0.1487 0.1268 0.1419 0.2014 0.1539 0.1554 
context_comp 0.0043 0.0231 0.0318 0.0154 0.0321 0.0359 
strat_type 0.2164 0.1469 0.1531 0.2197 0.1339 0.1246 

Block 2: Indep vars       
RD_innopract 0.0797 0.0229 0.4270    
RD_teamorg    -0.0875 -0.1624* 0.0927 
involvement  0.1608 0.5472*  0.2328** 0.5036 
RD_innopract X involvement   -0.1153    
RD_teamorg X involvement      -0.0747 

Block 3: Model stats       
N 138 138 138 135 135 135 
R-squared 0.0576 0.0747 0.0886 0.0540 0.0887 0.0933 
Adj. R-squared 0.0144 0.0248 0.0321 0.0097 0.0384 0.0358 
F 1.3337 1.4986 1.5671 1.2189 1.7648* 1.6215 

* p < 0.1 
** p < 0.05 
*** p < 0.01 
1.02≤ VIF ≤1.47 

Table 19 Regression models between exploitation activities and performance moderated by involvement 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Block 1: Ctrl vars       
size 0.0028 0.0023 0.0005 0.0055 0.0023 0.0013 
context_tech -0.0492 -0.0493 -0.0497 0.0092 0.0085 0.0080 
context_mkt 0.0920 0.0906 0.0910 0.1213 0.1025 0.1051 
context_comp 0.0018 0.0028 0.0017 -0.0257 -0.0133 -0.0106 
strat_type 0.3145** 0.3108** 0.3113** 0.3946*** 0.3630** 0.3599** 

Block 2: Indep vars       
OP_innopract 0.2984*** 0.2959*** 0.2614    
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OP_teamorg    0.0239 0.0103 0.0788 
involvement  0.0089 -0.0238  0.0897 0.1610 
OP_innopract X involvement   0.0093    
OP_teamorg X involvement      -0.0189 

Block 3: Model stats       
N 134 134 134 130 130 130 
R-squared 0.1549 0.1549 0.1550 0.0874 0.0921 0.0923 
Adj. R-squared 0.1149 0.1080 0.1009 0.0428 0.0400 0.0323 
F 3.8790*** 3.3000*** 2.8654*** 1.9623* 1.7678* 1.5378 

* p < 0.1 
** p < 0.05 
*** p < 0.01 
1.02≤ VIF ≤1.47 

Table 20 Summary of significant effects identified for the MoD and test oh hypotheses H1a and H1b 

Test Moderating variable 

Hypothesis Independent var Effet Strategic management Coordination Connectedness Involvement 

Exploration (H1a) 
RD_innopract 

direct N.C. 

Not confirmed 

N.C. 

Not confirmed 

N.C. 
Partitally 
confirmed 

+ * 
Partially 

confirmed 
cross N.C. N.C. N.C. N.C. 

RD_teamorg 
direct N.C. N.C. + ** + ** 
cross N.C. N.C. N.C. N.C. 

Exploitation (H1b) 
OP_innopract 

direct N.C. 

Not confirmed 

N.C. 
Partially 

confirmed 

N.C. 

Not confirmed 

N.C. 

Not confirmed 
cross N.C. ˅ ** N.C. N.C. 

OP_teamorg 
direct N.C. N.C. N.C. N.C. 
cross N.C. N.C. N.C. N.C. 
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Figures 
 

 
Figure 1 Conceptual model for the test of hypotheses 
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