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Abstract 
 

Eco-innovation represents a discontinuous change, global in nature and comparable 

only to the industrial revolution. The scale of both environmental and economic 

challenges in the global economy highlights an unprecedented high level of need for 

technological and behavioural change and renewal. Innovation is widely viewed as 

being central to the success of societal responses to environmental challenges and 

efforts have focused on how best to stimulate innovation towards more 

environmentally sustainable solutions or eco-innovation. While eco-innovation is 

similar in many ways and a subset of, innovation in general, eco-innovation also has 

unique features that distinguish it from other innovations and suggest a need for 

particular management and policy approaches to foster development.  

 

Small to medium size enterprises (SMEs) have a distinct and critical role to play in 

eco-innovation and have historically been disproportionately responsible for new 

market developments and initial diffusion of innovation generally. Pursuing an eco-

innovation strategy requires firms to have the capability to change and adapt on a 

continuous basis as eco-innovations become increasingly better, thus contributing to 

dynamic market conditions. Both eco-innovation and sustained competitive 

advantage require ambidexterity to improve existing processes and technologies and 

also address the need for innovation to simultaneously develop new sustainable 

technologies. The challenge however is that ambidexterity is considered difficult to 

achieve, particularly for SMEs with limited resources. 

 

This study offers a number of contributions to and implications for theory, practice 

and policy. From a theoretical perspective, the main contribution of this study is the 

integration of dynamic capabilities, ambidexterity and eco-innovation literatures to 

form a theoretical framework as a basis for the study. The overall finding of the 

study supports the theoretical framework and the view that, achieving ambidexterity 

as a dynamic capability for eco-innovation in SMEs is enabled by 

internationalisation and collaboration capabilities and contingent on the SMEs ability 



x 
  

to access the necessary resources in the general business environment. Second, this 

study addressed the gap in practice created by the confusion that surrounds the 

dynamic capabilities construct by employing an action research study. Ambidexterity 

was operationalised through implementing interventions that allow the actions and 

behaviours of entrepreneurs to be observed and repeated. As well as a research 

methodology, action research in this context also acted as a process for establishing 

the routines and behaviour necessary for the development of dynamic capabilities. 

Finally, as a significant contribution to policy, a conceptual model was developed 

which established the ambidexterity focus of the SMEs and highlighted the 

importance of developing policies to stimulate both exploitation and exploration in 

eco-innovation. 
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1 Chapter One: Introduction 
 

Natural environment and environmental issues were historically seen from a neo-

classical economics perspective as a burden on firms to be dealt with through 

regulation. In this thesis I argue that environmental issues should be viewed from an 

evolutionary economics and capabilities perspective as an opportunity for eco-

innovation and a driver of economic development (Hilliard, 2004; Carrillo-

Hermosilla et al., 2009; Kemp and Oltra, 2011; Andersen, 2012; Bocken et al., 

2014). The ‘greening’ of the economy represents one of the most profound economic 

changes in modern times (Andersen, 2012). In recent years, the concept of eco-

innovation has received increasing attention in academic research and policy circles 

(Hojnik and Ruzzier, 2016). Interest in eco-innovation is rapidly increasing as 

evidenced in the increasing levels of capital flowing into this sector. Cumulative 

worldwide investment in eco-innovation between 2007 and 2011 was reported to be 

2.4 trillion dollars. While the expected cumulative investment by the year 2020 is 

estimated at 10 trillion dollars (Montalvo et al., 2011). Eco-innovations are a subset 

of, and similar in many ways to innovations in general. However, eco-innovations 

also have unique, features that distinguish them from other innovations and suggest a 

need for particular management and policy approaches to foster their development 

(Wagner, 2008). To better understand how management practice and public policy 

can accelerate eco-innovation, insight is needed into developing the capabilities 

necessary to pursue an eco-innovation orientation. 

 

A central concern of strategic management is a firm’s ability to maintain a dynamic 

fit between what the firm has to offer and what the environment requires (Helfat et 

al., 2007). Achieving this fit requires that firms are able to change their operating 

routines and capabilities. Thus a firm needs to have dynamic capabilities (Teece et 

al., 1997; Eisenhardt and Martin, 2000; Zollo and Winter, 2002; Helfat et al. 2007). 

The essence of the dynamic capabilities approach is that sustained competitive 

advantage is achieved through the development, alignment and reconfiguration of a 

firm’s assets and resources (Teece et al. 1997; Helfat, 2007). In other words, the role 
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of dynamic capabilities is to change the firm’s resource base, the source of its 

competitive advantage (Ambrosini and Bowman, 2009). However, dynamic 

capabilities do not appear out of nowhere, they typically arise from organisational 

learning and experience, and reflect the firm's ability to deliberately modify its 

operating routines (Zollo and Winter, 2002). The importance of dynamic capabilities 

has increased exponentially in recent years due to accelerating rates of change, 

diversity and globalization (Teece, 2000). Eco-innovation is one such change, which 

has the potential to create totally new products and markets that will result in 

opportunities to grow and be profitable for firms that can anticipate and react to the 

changes emerging in their environment. 

 

From a dynamic capabilities perspective an eco-innovation orientation provides 

firms with a means to manage and balance economic and environmental activities in 

order to respond to environmental opportunities while helping firms enhance 

business performance (Zhang and Walton, 2016). On the one hand, eco-innovation 

oriented firms can reap benefits from the efficient exploitation of resources and 

energies and hence reduce the negative impact on the environment (Aragon-Correa 

et al., 2008) and on the other hand, eco-innovation generates new innovation rent by 

exploring new eco-technologies and offering new green products and services to new 

markets (Andersen, 2010). This ambidextrous nature of eco-innovation provides a 

mechanism to manage economic and environmental activities in order to effectively 

respond to and shape environmental opportunities (Zhang and Walton, 2016). 

 

Small and medium sized enterprises (SMEs)1 especially eco-innovation oriented 

SMEs, have the potential for triggering economic development through emerging 

green business opportunities (Marin et al., 2015). However, achieving ambidexterity 

for eco-innovation in resource constrained SMEs is difficult, managing to 

                                                

1 Small and Medium Enterprises (SMEs) are defined as companies with less than 250 employees and 
turnover of less than €50m. 
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simultaneously generate revenue through effective exploitation of current 

technologies while exploring for radically different new technologies and markets 

presents a significant challenge for SMEs.  This thesis responds to that challenge and 

the call for more research into how SMEs develop and implement eco-innovation to 

improve their business performance (Aragon-Correa et al, 2008).  

 

1.1 Research background and justification 

Environmental issues and the need for protection of the environment has become an 

area of increasing concern over the past two decades in particular. Many 

governments and businesses, as well as society, are demanding an effective response 

to the problems that unsustainable development is creating. It is now expected that 

firms should recognise the natural environment not as a threat but rather as an 

opportunity that can lead to economic as well as environmental benefits (Porter and 

van der Linde 1995b, Hilliard, 2004; Andersen, 2008). Many organisations have 

responded positively to the challenge to contribute to economic development and 

prosperity in a way that respects the environment, however this is still an area that 

needs significant resources and consideration with much more needing to be done.  

 

Innovation is widely seen as being central to the success of societal responses to 

environmental challenges (OECD 2010). Many efforts have focused on how best to 

stimulate innovation towards more environmentally sustainable solutions and 

promote eco-innovation. The scale of both environmental and economic challenges 

in the global economy highlights the need for technological and behavioural change 

and renewal on an unprecedented level. Eco-innovation represents a discontinuous 

change, which is comparable only to the industrial revolution (Carrillo-Hermosilla et 

al, 2009). Innovation is also “an essential condition of economic progress and a 

critical element in the competitive struggle of enterprises and of nation states” 

(Freeman and Soete, 2000 p. 1-2). While eco-innovation has been recognised as “an 

economic driver, enhancing competitiveness and a key factor in achieving 

sustainable development in Europe” (Beltran 2008 p. xii), it is only recently that 

studies focusing on the business case for eco-innovation have gained attention in 
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academic terms (Carrillo-Hermosilla et al., 2009, Kemp and Oltra, 2011, Andersen, 

2012, Bocken et al., 2014). These scholars outline the changing view of eco-

innovation as a business opportunity and driver of both economic and environmental 

sustainability, rather than a burden to be addressed by firms. Eco-innovation is now 

part of the sustainable development strategy and the economic growth strategy of the 

European Commission because of the policy assumption of offering a “double win” 

(Kemp and Oltra, 2011).  

 

Similar to general innovation activities, eco-innovation is also stimulated by the 

availability of capabilities in terms of knowledge, human capital, and organisational 

features, and by market stimuli in terms of ‘responsible’ demand from consumers, 

other firms, and public procurement (Martin et al., 2015). Eco-innovation differs 

from standard innovation in that it also requires additional and broader knowledge, 

which does not belong to the core competences of firms or to the traditional 

industrial knowledge base (De Marchi 2012; Martin et al., 2015). Developing 

cooperation agreements (Cainelli et al. 2012; De Marchi 2012) and external 

knowledge sourcing (Ghisetti et al., 2015) are particularly important for eco-

innovation and complement investments made in organisational capabilities (Martin 

et al., 2015). Pursuing an eco-innovation strategy requires SMEs to have the 

capability to change and adapt on a continuous basis as eco-innovations become 

increasingly sophisticated and the market responds to increasing levels of knowledge 

and regulation. Eco-innovation outcomes may be in the form of the introduction of 

new products or services, expanding into a new regional market or expanding the 

application of existing technologies in more environmentally beneficial ways. 

 

Central to the firm’s ability to adapt is the capability to exploit existing resources 

profitably while simultaneously exploring new technologies and markets (March, 

1991; Teece, 2007; O’Reilly and Tushman, 2008). In this context exploitation is 

concerned with incremental improvement in current technologies through resource 

efficiency, productivity and variance reduction. Exploration on the other hand is 

about search, innovation, and embracing variation (March, 1991). The ability to 

simultaneously pursue both exploitation and exploration is termed ambidexterity 
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(Duncan, 1976). Ambidexterity in the context of this study is a key dynamic 

capability that ensures long-term success by addressing the need to eco-innovate and 

adapt to market changes while simultaneously refining and extending existing 

processes and technologies (March, 1991; O’Reilly and Tushman, 2008). There is a 

growing consensus that organisational ambidexterity is critical to long-term success, 

and acknowledged to be difficult to achieve (March, 1991; He and Wong, 2004; 

Kang and Snell, 2009; O'Reilly and Tushman, 2013; Zimmermann et al., 2015), 

particularly for resource challenged SMEs (Voss and Voss, 2013;  Sarkees et al., 

2014; Volery et al., 2015). Implementing ambidexterity may be difficult because 

exploration and exploitation involve different forms of learning and innovation 

(Eisenhardt and Martín 2000; Benner and Tushman, 2003;  O'Reilly and Tushman, 

2013) and the competition for organisational resources leads to tensions and trade-

offs (March 1991; March, 2006). The complexities of an ambidextrous strategy has 

been found to be particularly problematic for small and nascent firms who frequently 

lack the resources, capabilities, and experience necessary to successfully implement 

ambidexterity (Voss and Voss, 2013; Sarkees et al., 2014; Volery et al., 2015), 

prompting calls for additional research linking ambidexterity in small firms to 

strategic performance outcomes (Simsek et al., 2009).  

 

SMEs have a considerable contribution to make to the process of innovation 

generally and eco-innovation specifically. Unsurprisingly, sustaining the 

competitiveness of SMEs is vitally important for both national and global economies 

(Mikhailitchenko and Lundstrom 2006). SMEs have a distinct and critical role to 

play in eco-innovation and have historically been disproportionately responsible for 

new market developments and initial diffusion of innovation generally (Freel, 2000). 

Similar to larger firms, SMEs generally face the same kind of competitive pressures 

to jointly pursue exploitation and exploration. However, SMEs differ from large 

firms in their pursuit of ambidexterity in a number of ways. First, because SMEs 

have fewer hierarchical levels, their managers directly experience the dissonance of 

competing demands inherent in the pursuit of an ambidexterity, thus making them 

more visible to study. Second, many SMEs are owned and managed by one 

individual or a very small group of individuals, who make virtually all strategic 

decisions. Managers often hold multiple roles and are in charge of both operational 
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and strategic functions (Ates et al., 2013). This suggests that the owner-manager 

might have oversight of both exploitation and exploration activities and be the key 

driver of ambidexterity and thus, a central actor (Lubatkin et al., 2006). Third, small 

businesses have limited resources and exploration and exploitation activities 

compete for these scarce resources heightening paradoxes such as the simultaneous 

need of short-term profit and long-term sustainable competitive advantage facing 

SMEs (Volery et al., 2015). Lack of resources is considered as one of the main 

problems and a typical characteristic of SMEs (Lubatkin et al., 2006; Jansen et al., 

2012). The required limited resources can be those relating to financial backing, 

human resources, managerial expertise, time or security (Jansen et al., 2012; Ates et 

al., 2013). Added to this, SMEs who operate in highly competitive and turbulent 

markets rarely have any control or influence over the market and thus they need to 

be capable of adapting to both policy and market changes quickly (Hudson, 2001; 

Garengo et al., 2005; Safarzyńska, and van den Bergh, 2012; Martin et al., 2015). 

Fourth, in addition to the theoretical justifications for studying SMEs, there is also 

an important practical reason (Garengo et al., 2005; Lubatkin et al., 2006). SMEs 

represent a vital component of most economies and account for 99.8% of enterprises 

in the non-financial business sector across the EU28, employing nearly 90 million 

people, and generating more than EUR 3.7 trillion of value added (Muller et al., 

2015). Aligned to this is the recent economic downturn, which highlights the need 

for resilient SMEs that are able to change and adapt in turbulent environments 

(Mikhailitchenko and Lundstrom, 2006). SMEs are often overlooked by 

management scholars, mainly because data about them are not readily available 

(Lubatkin et al., 2006). Finally, while size represents a weakness, in terms of 

available resources and long-term planning, on the other hand it favors a flat 

organisational structure with a lack of bureaucracy, which results in flexibility, 

adaptability, and rapidity in response to the changing environment (Freel, 2000). For 

this reason, SMEs usually have a high potential for innovation and the ability to keep 

pace with evolving requirements.  

 

While the beneficial effect of ambidexterity has been hypothesized in the literature, 

there have been limited studies providing direct empirical evidence in the context of 

SMEs (He and Wong, 2004) and none which provide knowledge in the context of 
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eco-innovation. This study addresses that gap and provides new empirical evidence 

of the means by which SMEs can achieve ambidexterity in the context of eco-

innovation and is grounded in the belief that facilitating ambidexterity for eco-

innovation in SMEs can pursue the overarching focus of strategic management 

research, which is a sustainable competitive advantage.  

 

1.2 Purpose  

While the literature suggests ambidexterity is critical to long-term success, it is also 

considered difficult to achieve in practice (March, 1991; Simsek et al., 2009; Wang 

and Rafiq, 2012; Birkinshaw and Gupta, 2013; O'Reilly and Tushman, 2013; 

Zimmermann et al., 2015), particularly in the case of resource constrained SMEs 

(Simsek et al., 2009). The purpose of this thesis is to describe how ten SMEs 

pursuing an eco-innovation strategy developed ambidexterity, and to explore the role 

of dynamic capabilities in this process. A central mission of management scholars is 

to conduct research that both contributes knowledge to the discipline and to apply 

that knowledge to the practice of management as a profession (Corley and Gioia, 

2011). Over the last decade ambidexterity research has produced much theoretical 

knowledge including recent studies of ambidexterity in SMEs (Voss and Voss, 2013; 

Kim and Huh, 2014, Volery et al., 2015) . However, the concept lacks practical 

guidance of how managers can or do make sense of ambidexterity and how they can 

apply this theoretical knowledge to effect change in their organisations. In order to 

address this disconnect between theory and practice, this research focused on 

facilitating the development of ambidexterity in practice.  

 

This research lends a pragmatic lens to the study of ambidexterity. As a pragmatist 

and a practitioner, research is relevant primarily to solve real problems in practice. 

The purpose of this research is therefore, not to establish an absolute truth but to gain 

utility and to seek a deep understanding of how to overcome problems and 

challenges. This research study facilitates real-world ambidexterity activity as a basis 

for developing prescriptions for action. The research strategy employed is action 

research, focused on developing ambidexterity as a key dynamic capability for eco-



 

8 
 

innovation in ten entrepreneurial Irish SMEs using three types of interventions over 

three cycles of action research, spanning a fourteen-month period of a EU funded 

project where the researcher worked.  

 

1.3 Research Question and Objectives 

Based on the purpose of the research the primary research question is:  

How can ambidexterity as a key dynamic capability be developed for eco-

innovation in SMEs? 

Given the purpose and research question, a set of objectives was developed to guide 

the study and enhance our understanding for practice. 

1) Clarify the role of ambidexterity as a key dynamic capability for eco-

innovation in SMEs. 

2) Develop a theoretical framework for the development of dynamic capabilities 

for eco-innovation in SMEs. 

3) Specify a mode of ambidexterity suitable for resource constrained SMEs.  

4) Address the ‘relevance gap’ in management through taking action to improve 

dynamic capabilities for eco-innovation in ten SMEs in Ireland. 

5) Specify a conceptual model of ambidexterity for eco-innovation to improve 

sense-making for managers and policy makers. 

6) Outline recommendations for developing dynamic capabilities for eco-

innovation in SMEs. 

 

1.4 Research Design 

In order to answer the research question and to achieve the objectives of the study, it 

is necessary for the researcher to be close to the subject under study to ensure that 

the necessary insights can be gained. For this reason the choice of methodology is 

action research.  

Action Research has been defined as:   
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Action Research is an approach to research which aims at both taking action and 

creating knowledge or theory about that action. The outcomes are both an action and a 

research outcome, unlike traditional research approaches, which aims at creating 

knowledge only.  

Coghlan and Brannick  (2009, p. xi) 

 

As an alternative to testing hypotheses, action research is concerned with developing 

the ability of an organisation to effect changes and solve problems. Action 

researchers work in the field with the organisation, tracing the origins of the problem 

under research and facilitating the organisation in finding solutions to their problem. 

“The purpose of action research is, always and explicitly, to improve practice” 

Griffiths (1998 p. 21).  

 

This action research study was carried out as part of the researcher’s full-time 

employment as a development officer on a EU INTERREG IVB Project called 

“Growing Renewable Energy, Applications and Technology”, known as the 

“GREAT” project. The aim of GREAT was to accelerate the deployment of 

Renewable Energy, Smart Grid and Distributed Energy across North West Europe. 

This project had two main drivers. The first was the EU Roadmap for moving to a 

competitive low-carbon economy in 2050 (COM, 2011). The second driver was the 

unprecedented change required to develop Ireland’s energy infrastructure to support 

the development of a low carbon economy. While this emerging market presents 

many opportunities ranging from incremental innovation to disruptive innovation for 

SMEs to engage in, barriers do exist particularly for SMEs with limited resources. 

 

To facilitate the recording of this action research study, evidence was collected in the 

form of interviews, minutes of meetings, workshop records, documents, promotional 

material, observation and archival data. The cyclical nature of action research is such 

that data collection and interpretation are carried out as the research proceeds, as 

outlined in (Coghlan and Brannick, 2014) action research cycles in Figure 1-1.  
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Figure 1-1 Action Research Cycles  
 

 
 

Source: Coghlan and Brannick, (2014) 

 

Action research involves a cyclical process of identifying a problem or change 

opportunity, planning action, gathering data, taking action and then reflecting on the 

results of that action in order to plan and take further action (Lewin, 1946; Argyris et 

al., 1985; Reason and Bradbury, 2013; Coghlan and Brannick 2014).  

 

1.5 Context and scope of the study 

The scope of this research is derived from literature in three areas, dynamic 

capabilities, ambidexterity, and eco-innovation, all studied from a strategic 

management perspective. Although several theoretical perspectives have been used 

to explain organisational ambidexterity, from the perspective of this study 

ambidexterity is viewed as a dynamic capability (O’Reilly and Tushman, 2008; 

Raisch et al., 2009; Birkinshaw et al., 2016), having its foundation in the 

evolutionary theory of the firm, with its emphasis on organisational capabilities as 

the driver of technological change, dynamic capabilities provide a basis for 

exploring the relationship between the natural environmental and firm technological 

change (Hilliard, 2004). Dynamic capabilities help an organisation reallocate and 
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reconfigure organisational capabilities and resources to permit the firm to both 

exploit existing competencies and develop new ones (O'Reilly and Tushman, 2008; 

Taylor and Helfat, 2009). This study argues that ambidexterity is a dynamic 

capability on the basis that adaptation and alignment are not static but dynamic 

processes involving exploration or sensing opportunities and threats, exploitation or 

seizing new knowledge and skills and achieving ambidexterity through integrating or 

transforming these two processes to renew the firms resource base (O’Reilly and 

Tushman, 2008; Raisch et al., 2009; Birkinshaw et al., 2016)  

 

Prior research has conceptualised exploration and exploitation as competing 

processes and identified three modes for coping with their conflicting demands and 

achieving organisational ambidexterity. These are the structural, temporal, and 

contextual modes of ambidexterity (Lavie et al., 2010). In structural ambidexterity 

explorative and exploitative activities are conducted simultaneously, in distinct 

entities within the organisation such as separate teams or functions (Tushman and 

O’Reilly, 1996; O’Reilly and Tushman, 2004). In the case of temporal ambidexterity, 

exploration and exploitation take place in the same organisational entity but at 

different points in time, creating a ‘punctuated equilibrium’ between periods of 

exploitation and exploration’ (Gupta et al., 2006, p. 698). Contextual ambidexterity 

suggests the creation of a specific organisational context that enables the 

simultaneous pursuit of exploitation and exploration at the individual level through 

the behavioural capacity of all individuals in the organisation (Birkinshaw and 

Gibson, 2004). However, more recent research based on contingency theory suggests 

that different combinations of exploration and exploitation may be required over 

time to maintain ambidexterity, making it unlikely that the three organisational 

configurations outlined above could deal with the entire range of boundary 

conditions that an organisation faces over time (Raisch et al., 2009). This study 

draws on contingency theory to show that ambidexterity is a dynamic rather than a 

static process (Aragon-Correa and Sharma, 2003; Slater et al., 2006) whereby firms 

have to continuously reconfigure their activities to meet the changing needs of their 

environment (Teece et al., 1997; Eisenhardt and Martin, 2000).  
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In light of the research question, it is appropriate to limit the eco-innovation context 

in this study to technological innovation rather than organisational innovation (Poole 

and Van de Ven, 1989; He and Wong, 2004).  

 

1.6 Key Contributions 

This study facilitated the intentional development of ambidexterity as a key dynamic 

capability for eco-innovation in SMEs and in doing so makes a number of important 

contributions. First, through analysing current literature it specifies a theoretical 

framework for the process of developing dynamic capabilities for eco-innovation in 

SMEs. Second, ambidexterity is studied as a key dynamic capability for eco-

innovation in the context of SMEs, a neglected area in the current literature. Third, 

the study draws on contingency theory to include the external business environment 

thus extending the modes for achieving ambidexterity in resource constrained SMEs. 

Fourth, it highlights the importance of internationalisation and collaboration 

capabilities for SMEs in addressing both the issue of scarce resources and enabling 

ambidexterity. Fifth, by employing an action research study it operationalises 

ambidexterity and addresses the disconnect between strategic management theory 

and practice. Finally, it specifies a finely grained typology of eco-innovations in a 

conceptual model of ambidexterity to improve understanding for both management 

and policy makers and highlights how ambidexterity for eco-innovation in SMEs can 

be enabled in practice.  

 

1.7 Conclusion  

The primary goal of this research was to address two substantial issues of our time, 

economic and environmental sustainability.  In doing so, fresh insights have been 

generated and valuable contributions are made to the empirical work on enabling 

ambidexterity for eco-innovation in SMEs. This introductory chapter has established 

the foundation for the rest of this thesis. It commenced with a brief discussion on the 

background and justification for the study before outlining the purpose and 

developing objectives and the research question. It continued with a discussion on 
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why action research is an appropriate research design in a situation where both 

organisational change and scientific enquiry are being pursued. Next the context and 

scope of the study were established, before summarising the key points and drawing 

conclusions.  

 

This thesis is comprised of seven chapters.  Chapter two gives an overview of extant 

research relating to dynamic capabilities, the main theoretical basis of the study. 

Building on the dynamic capabilities literature, Chapter three specifies the research 

question and identifies ambidexterity as a key dynamic capability both in terms of 

eco-innovation and in terms of SMEs, the context of this study. In Chapter four 

action research is discussed as an appropriate methodology for answering the 

research question and achieving the objectives of the study. The methodology 

description and justification are followed by the presentation of action research 

findings in Chapter five. This establishes a solid background of empirical knowledge, 

which is discussed in Chapter six, relating back to the literature presented in Chapter 

two and three and facilitating the development of a conceptual model of 

ambidexterity for eco-innovation. This model (Figure 6-2) is offered as one of the 

key contributions of this study to both theory and practice of ambidexterity for eco-

innovation in SMEs. Chapter seven is the final chapter and concludes the thesis by 

summarising the main contributions. To leverage these contributions, implications 

for practice and policy are deduced, leading to recommendations that acknowledge 

the active role of the external environment in the development of dynamic 

capabilities. The final section concludes the thesis by discussing the limitations of 

this research and suggesting additional fields of empirical investigation that could 

address these limitations and complement further the findings of this study. 
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2 Chapter Two: Theoretical Background  
 

2.1 Introduction 

In this chapter, the literature on eco-innovation and dynamic capabilities as the main 

theoretical basis of this thesis is discussed. The chapter starts by introducing the 

recent view of eco-innovation from a dynamic capabilities perspective before tracing 

the origins of dynamic capabilities in the resource and capabilities literature, back to 

evolutionary economics and organisational theory. Next, long-standing debates and 

unresolved issues are outlined before discussing avenues for reconciliation and 

specifying a definition of dynamic capabilities relevant to this study. The chapter 

continues with a discussion of the processes for developing dynamic capabilities 

before establishing ambidexterity as a key dynamic capability in the context of this 

study. Boundary conditions, contingencies and the delineation of operational and 

dynamic capabilities are outlined before finally, discussing the gap between theory 

and practice in dynamic capabilities and proposing a resolution through employing 

action research as a process for developing dynamic capabilities.  

 

2.2 Eco-Innovation  

Eco-innovation and the greening of the market represent a paradigm change (Porter 

and Van de Linde, 1995b; Andersen, 2008; Andersen 2012). While paradigm 

changes are often seen as being caused by a major technological change, eco-

innovation and the greening of the market represents a special case, a major 

paradigm shift whereby a new “green trajectory of resource efficient problem 

solving, and the simultaneous emergence of new green selection criteria on the 

market” (Andersen, 2012, p. 1) demands both exploitation of existing firm resources 

and exploration for radical new eco-innovations. Eco-innovation can be considered 

an important ‘win–win’ strategy whereby eco-innovation oriented firms restructure 

their business practices to benefit both business and environmental performance 

(Porter and Van de Linde, 1995; Hilliard, 2004, Andersen, 2012). 
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Since the 1950s when pollution was first recognised as a large-scale societal problem 

the natural environment has been seen from a neo-classical economics perspective as 

a market failure and a burden on firms, to be dealt with through regulation. This neo-

classical understanding has prevailed not only in environmental and economic 

policymaking but has also been widely shared by the business community. Framing 

eco-innovation in this way has severely hampered a shift towards more proactive 

environmental strategies in firms and hence the development of an eco-innovation 

orientation and green business models (Kemp and Andersen, 2004; Andersen, 2012).  

 

In 1991 Michael Porter sought to reframe the relationship between environmental 

regulation and industry competitiveness. In this and subsequent works Porter and 

Van der Linde (1995a, 1995b), it was asserted that, ”properly designed standards can 

trigger innovation that may partially or more than fully offset the cost of complying 

with them” (Porter and Van de Linde, (1995a p. 98). The authors proposed two 

reasons why “properly crafted” environmental regulations may lead to improved 

competitiveness. First, that more stringent regulations can pressurise firms to reduce 

waste and become more efficient and second, that stringent regulations may initiate 

innovation and result in improved competitiveness. This assertion, known as the 

“Porter Hypothesis” has caused much debate among the business community and 

economists for well over two decades bringing him into conflict with many 

environmental economists who dispute this assertion (Hilliard 2004; Wagner, 2006; 

Ambec et al., 2011) as being incompatible with the assumption of profit-maximizing 

firms (Palmer et al., 1995). 

 

While, the Porter Hypothesis made a significant contribution in that it changed 

the type of questions posed about the impact of environmental regulation 

(Hilliard, 2004), and it introduced the notion of the environment as an opportunity 

that could lead to “win–win” solutions for the whole of society (Ambec et al., 2011). 

It failed to gain widespread traction due to his lack of concrete theoretical 

evidence of a positive relationship between environmental regulation and firm 

competitiveness and to employ a theory of the firm on which to base his 
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assumption (Hilliard, 2004). Not withstanding the economy-wide scope of eco-

innovation the internal dynamics of economic change must be found primarily at the 

firm and inter-firm level (Hilliard, 2004; Andersen, 2012). The evolutionary theory 

of the firm, with its emphasis on organisational capabilities as the driver of 

technological change in firms, provides a framework for the analysis of this 

relationship (Hilliard, 2004). It is therefore proposed here that environmental issues 

should be viewed from an evolutionary economics and capabilities perspective as an 

opportunity for eco-innovation and a driver of economic development (Hilliard, 

2004; Carrillo-Hermosilla et al., 2009; Kemp and Oltra, 2011; Andersen, 2012; 

Bocken et al., 2014).  

 

The considerable body of research that has built up around the concept of eco-

innovation has focused mainly on definitional, classification and policy issues 

(Andersen 2006; Kemp and Pearson 2007; Hojnik and Ruzzier, 2016).  Only 

recently has empirical evidence focusing on the business case for eco-innovation 

started to gain attention (Andersen, 2008, Carrillo-Hermosilla et al. 2009, Kemp and 

Oltra 2011; Andersen 2012; Bocken et al. 2014, Gabler et al., 2015, Zhang and 

Walton, 2016, Faria and Andersen, 2017) signaling an exponential increase in 

interest in eco-innovation in academic journals since 2007 (Díaz-García et al., 2015). 

These studies represent the shift from the neo-classical economics regulatory 

approach to an evolutionary market based approach viewing eco-innovation as a 

business opportunity and driver of both economic and environment sustainability. 

Supporting this shift in view, Andersen (2012) argues that in order to understand the 

nature and scope of green competitiveness and its rising role in the global economy a 

stronger focus on knowledge based competitiveness and its relationship to eco-

innovation is needed.  

 

The importance of knowledge-based resources in achieving competitive advantage is 

recognised both in the dynamic capabilities literature (Teece et al., 1997; Zollo and 

Winter, 2003; Helfat et al., 2007) and in the eco-innovation literature (Andersen, 

2012; De Marchi, 2012; Ketata et al., 2014). From an evolutionary economics 

perspective, firms are presumed to be boundedly rational and follow decision rules 
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or routines in response to a changing environment (Andersen, 2012). Through search 

processes firms engage in routine-changing processes (Nelson and Winter, 1982). As 

eco-innovations challenge existing practices and beliefs, they make prior knowledge 

obsolete and require new frames of thought to understand and deal with eco-

innovations. While the evolutionary perspective emphasises incremental eco-

innovations it is proposed that this may also induce other more radical and systemic 

innovations (Andersen, 2012).  

 

The specific knowledge required for eco-innovation entails additional layers of 

complexity and uncertainty (Andersen, 2012; De Marchi, 2012; Ketata et al., 2014). 

An eco-innovation orientation requires extensive and distributed knowledge and 

resources and large potential markets that are only likely to be available in an 

international or global business environment.  Developing eco-innovation products 

and services can be a complex task that often requires information and skills distant 

from the traditional knowledge base of the industry (Aragon-Correa and Sharma, 

2003; De Marchi 2012; Ketata et al., 2014). Management expertise is of particular 

importance for eco-innovation, as the additional factual information and 

understanding required extends beyond conventional innovation management 

strategies (Ketata et al., 2014). Managing complex knowledge and eco-innovation 

activities risks commitment to investments that do not gain widespread adoption. 

Eco-innovation is also likely to be more expensive than traditional innovation since 

it may involve the whole organisation, and may require investments in an entirely 

different set of technologies (Ketata et al., 2014). Moreover, the pay-offs from eco-

innovation may not translate quickly into profits but result in intangible and long-

term objectives. In contrast, the pressures to make the eco-innovations profitable 

may be very immediate (Ketata et al., 2014), particularly for SMEs. 

 

However, having identified eco-innovation as a business opportunity some firms are 

now starting to adopt a strategic orientation of eco-innovation that supports the dual 

objective of achieving economic success and environmentally sustainable innovation 

(Andersen, 2008; Zhang and Walton, 2016; Faria and Andersen, 2017). An eco-
innovation orientation has the potential to be a valuable business strategy that 
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involves a higher degree of technological novelty (Cainelli et al., 2015). This 
provides the firm with the opportunity to develop specific knowledge and resources 
that are distinctive from the traditional resource base (De Marchi, 2012; Ketata et al., 
2014) resulting in the generation of firm specific assets (Zhang and Walton, 2016) 
and increasing the potential for gaining a competitive advantage. Unique knowledge 

itself can also be considered a valuable asset and a source of competitive advantage 

as it provides firms with the necessary information to decide which resources or 

capabilities to, develop, deploy or discard as their environment changes (Zollo and 

Winter, 2002; Ketata et al., 2014). Eco-innovation can thus be viewed as an 

opportunity for incumbent firms to diversify through increasing their knowledge-

based resources or as a startup strategy for new ventures.  

 

Resulting from the two distinct conceptualisations of eco-innovation as both a threat 

and an opportunity, two similarly distinct definitions of eco-innovation have 

developed in the literature. Eco-innovation was defined by Kemp and Pearson (2007) 

as:  

“the production, assimilation or exploitation of a product, production process, 

service or management or business method that is novel to the firm and which 

results, throughout its life cycle, in a reduction of environmental risk, pollution and 

other negative impacts of resource use compared to relevant alternatives”  

(Kemp and Pearson, 2007, p.7).  

While this definition describes the view that has dominated environmental research 

and policymaking up to now it assumes the firm to be a polluter rather than an eco-

innovator (Andersen, 2008) and it relates only to the pursuit of environmental 

sustainability. As the focus of this study, and strategic management in general is on 

achieving firm level sustainable advantage a more market based definition of eco-

innovation defined as: “innovations which are able to attract green rents on the 

market” (Andersen 2006, p. 5) is considered appropriate. “Green rents” refer to the 

willingness of the market to pay for eco-innovative products and services. Viewing 

the firm as a potential eco-innovator rather than a polluter represents a radical 

redefinition of the role of firms in the eco-innovation processes (Andersen 2012).  
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To date the literature on eco-innovation has focused mainly on large companies 

(Bos-Brouwers, 2010). The discussion of eco-innovation in the context of SMEs is 

under developed and requires more attention (Klewitx and Hansen, 2014; Jesus 

Pacheco et al., 2016; Hamburg et al., 2017). Eco-innovation represents both a 

cognitive and technological frontier for which SMEs are inexperienced and market 

and technological uncertainties increase in the absence of as yet, no universally 

accepted standards for eco-innovation products and processes (De Marchi, 2012). 

Not withstanding this Zhang and Walton (2016) find that, eco-innovation positively 

affects business performance in green-oriented SMEs. SMEs particularly eco-

innovation oriented SMEs, have the potential for ‘triggering economic development 

via the exploitation of emerging green business opportunities’ (Marin et al., 2015, p. 

673).  

 

Since Schumpeter (1934), innovation has been widely accepted as one of the most 

important driving forces in generating economic value and performance. Compared 
with other innovations, eco-innovation requires more commitment of new 
organisational resources and new combinations of resources (Ketata et al., 2014).  

Eco-innovation outcomes may be in the form of the introduction of new products or 

services, expanding into a new regional market or expanding the application of 

existing technologies in more environmentally beneficial ways. Similar to general 

innovation activities, eco-innovation is stimulated by the availability of resources 

and capabilities in terms of knowledge, human capital, and organisational features, 

and by market stimuli in terms of ‘responsible’ demand from consumers, other firms, 

and public procurement (Martin et al., 2015). Eco-innovation differs from standard 

innovation in that it also requires additional and broader knowledge, which does not 

belong to the core competences of firms or to the traditional industrial knowledge 

base (Andersen, 2012; De Marchi, 2012; Ketata et al., 2014; Martin et al., 2015). 

Developing cooperation agreements (Cainelli et al. 2012; De Marchi 2012) and 

external knowledge sourcing (Ketata et al., 2014; Ghisetti et al., 2015) are 

particularly important for eco-innovation and complement investments made in 

organisational capabilities (Martin et al., 2015). 
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While the regulatory drivers of eco-innovation have received considerable attention 

(Diaz-Garcia et al., 2015), much less is known about the development and 

deployment of specific routines and capabilities that allow SMEs to pursue an eco-

innovation orientation. From a dynamic capabilities perspective an eco-innovation 

orientation provides firms with a mechanism to manage and balance economic and 

environmental activities in order to effectively respond to and shape environmental 

opportunities while helping firms enhance business performance (Zhang and Walton, 

2016). Following this stream of literature it is argued that the mechanism behind the 

development of eco-innovations can be regarded as a continuous and deliberate 

learning process (Zollo and Winter, 2002) and a response to new selection criteria on 

the market (Andersen, 2012). Thus, conceptualizing an SME’s ability to generate 

eco-innovations as a dynamic capability.  

 

2.3 Dynamic Capabilities 

Dynamic capabilities refer to the processes and behaviour by which organisational 

capabilities are established, renewed and discarded with the purpose of increasing 

the potential to generate a sustained competitive advantage (Teece et al. 1997). The 

capability-based view of the firm also posits that internal and external factors need to 

be considered to understand the sources of competitive advantage (Aragon-Correa 

and Sharma, 2003; Andersen, 2012; De Marchi, 2012; Ketata et al., 2014). 

Accordingly it is proposed here that the pursuit of an eco-innovation orientation in 

SME’s is both a valuable strategy and contingent on the availability of resources in 

the general business environment.  Recent research indicates that eco-innovation 

oriented SMEs are able to develop and acquire the resources necessary for eco-

innovation, to achieve superior performance, and competitive advantage (Gabler et 

al., 2015). 

 

As processes central to the practice of strategic management dynamic capabilities 

have been the subject of intense research and debate over the last two decades. While 

the dynamic capabilities literature has benefitted from this discourse it still remains a 

contested concept with a variety of conceptualisations and interpretations (Winter, 
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2003; Wang and Ahmed, 2007; Arend and Bromiley, 2009; Di Stefano et al., 2010; 

Peteraf et al., 2013; Di Stefano et al., 2014).  

 

2.3.1 History 

Similar to other nascent fields of inquiry, strategic management originated from 

older more established fields such as economics and sociology. Capabilities research 

originated from organisational theory and evolutionary economics. Drawing 

theoretical foundations from the work of Schumpeter (1934); Penrose (1959); 

Williamson (1975, 1985); Barney (1986); and Nelson and Winter (1982), the 

concept of organisational capabilities was strongly influenced by Edith Penrose 

(1959) and her ground-breaking work  “The Theory of the Growth of Firms” and has 

provided inspiration in evolutionary economics, in strategic management and the 

development of the competence-based view of the firm (Hilliard, 2004). Influenced 

strongly by Penrose the evolutionary economics work of Nelson and Winter  (1982), 

defined a capability as a “smooth sequence of coordinated behavior that is ordinarily 

effective relative to its objectives, given the context in which it normally occurs” 

(Nelson and Winter, 1982, p. 73).  

 

The dynamic capabilities approach has also been strongly influenced by the resource 

based view (RBV) of the firm which claims that, efficient use of valuable, rare, 

inimitable and non-substitutable (VRIN) resources and capabilities give a firm 

sustained competitive advantage (Penrose 1959; Wernefelt 1984; Barney 1991; 

Ambrosini and Bowman 2009). While, influential in explaining resources as a source 

of competitive advantage, the RBV has been criticised for being a static view, 

focusing only on strategies for exploiting existing firm-specific assets and neglecting 

the need for firms to be capable of responding to changing market conditions (Teece 

et al., 1997).  In some cases RBV can even be detrimental to the organisation 

whereby changing environmental conditions turn core capabilities into core rigidities 

(Leonard-Barton, 1992; Ambrosini and Bowman 2009) termed ‘the dark side’ of 

RBV (Easterby-Smith et al., 2009). Responding to this (Teece et al., 1997) proposed 

the dynamic capabilities framework as an answer to the question of how firms 
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respond to change through the ability to explore for new opportunities and integrate, 

build and reconfigure internal and external resources and capabilities. In addition to 

challenging the RBV the dynamic capabilities approach also links to the knowledge-

based view (KBV) of the firm (Nonaka and Takeuchi 1995), whereby the firm is 

conceptualised as a repository of knowledge, stored and memorised in organisational 

routines and processes (Nelson and Winter, 1982). 

 

Since Teece et al’s (1997) seminal work on dynamic capabilities a large and 

sometimes fractious body of work has built up around foundational and definitional 

issues of the construct, ranging from, signals of consolidation and development 

(Helfat, 2007; Helfat and Peteraf 2009; Di Stefano et al, 2010; Helfat and Winter, 

2011; Peteraf et al., 2013; Di Stefano et al., 2014; Teece, 2014) to claims of poor 

theoretical foundations and inconsistencies (Arend and Bromiley, 2009) and even 

claims of dynamic capabilities being detrimental to the entire field of strategic 

management (Hambrick, 2004). This has resulted in calls both for more empirical 

testing of the construct (Zahra et al., 2006;  Helfat et al., 2007; Ambrosini and 

Bowman, 2009; Wu, 2010)  and also for the construct to be abandoned completely 

(Arend and Bromiley, 2009; McGuinness and  Morgan, 2000). 

 

2.3.2 Key Debates 

Two reasons have been cited for the continuing contestation of the dynamic 

capabilities construct. First, emanating from the works of Teece et al., (1997) and  

Eisenhardt and Martin, (2000) it is claimed that  the different backgrounds and 

research interests of these seminal scholars has resulted in two separate socially 

constructed and seemingly contradictory communities of research (Peteraf et al., 

2013; Di Stefano et al., 2014). Teece, Pisano and Shuen come from the discipline of 

economics and have research interests in technology, firm performance and strategy 

while Eisenhardt and Martin come from the disciplines of organisational theory and 

behaviour (Cyert and March, 1963) and have research interests in organisational 

processes, issues and information systems (Peteraf et al., 2013). Eisenhardt and 

Martin (2000) pre-empt this distinction at the outset by justifying their organisational 
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and empirical lens as being more appropriate to the study of dynamic capabilities as 

processes embedded in firms, rather than an economic and formal modeling one. 

Helfat, (2007) previously highlighted this divide as being one of content versus 

process in strategic management in general with economics scholars focusing on 

content and the organisational scholars focused on process. While both Teece et al., 

1997 and Eisenhardt and Martin 2000, agree or complement each other’s views on 

many aspects of dynamic capabilities such as the role of organisational routines, 

managerial and organisational processes, and dynamic capabilities as an extension of 

the resource-based view, in one key respect, they differ in ways that appear 

irreconcilable (Peteraf et al., 2013; Di Stefano et al., 2014). This is with respect to 

the central issue of whether or not dynamic capabilities can explain sustainable 

competitive advantage in rapidly changing environments (Teece et al., 1997; Teece, 

2007). These two differing streams of research have greatly affected the way 

dynamic capabilities have been defined in the extant literature and resulted in the 

concept being “riddled with inconsistencies, overlapping definitions, and outright 

contradictions” (Zahra et al., 2006: 917).  

 

A second issue, closely related to this definitional problem is the difficuly in 

operationalising dynamic capabilities and hence a lack of empirical studies. The  

numerous definitions that have persisted in the literature has resulted in a lack of 

mutual influence between empirical and theoretical studies. The findings of 

empirical studies have not influenced the conceptual development of dynamic 

capabilities thus causing the construct to remain contested (Ambrossine, 2009; Cinici 

et al., 2011; Peteraf et al., 2013). Recent work by Grant and Verona (2015) points to 

excessive attention to theory development and deficiencies in the empirical testing of 

theories in strategic management in general, but especially in relation to research 

into organisational capabilities, where empirical verification of constructs and 

relationships has lagged far behind conceptual and theoretical developments (Arend 

and Bromiley, 2009). Without a clear understanding and agreement regarding the 

core aspects of the dynamic capabilities, there is little guidance for conducting 

empirical research (Peteraf et al., 2013). The next section will focus on the 

resolution and synthesis of the various definitional issues so as to offer a definition 
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of dynamic capabilities suitable for empirical analysis thus addressing two 

substantive issues in strategic management. 

 

2.3.3 Definition 

Settling on a definition is usually the natural starting point for the development of 

any construct, but in the case of dynamic capabilities it remains one of the most 

complex and contested debates concerning core researchers (Zahra et al., 2006; 

Barreto, 2010; Peteraf et al., 2013, Di Stefano et al., 2014). While Teece et al., 1997 

first defined the term dynamic capabilities as: “the firm’s ability to integrate, build, 

and reconfigure internal and external competences to address rapidly changing 

environments” (Teece et al., 1997, p. 516). Eisenhardt and Martin, (2000) offered an 

alternative definition “The firm’s processes that use resources specifically the 

processes to integrate, reconfigure, gain and release resources to match and even 

create market change. Dynamic capabilities thus are the organisational and strategic 

routines by which firms achieve new resource configurations as markets emerge, 

collide, split, evolve, and die” Eisenhardt and Martin, (2000, p. 1107), contesting 

many of the assumptions in Teece et al., (1997) definition. Since then both 

definitions have been expanded and refined by subsequent authors, resulting in 

conflicting understandings of critical issues. At least 17 distinct definitions can be 

found in the literature (see appendix 9-1) and the main points of contention are 

discussed below. Agreeing with Peteraf et al., (2013) this study upholds the view 

that the debates have coalesced around the academic backgrounds of the two seminal 

authors and their followers. Drawn from definitions of the most cited authors Di 

Stefano et al., (2014) have derived five structural components on which the main 

debates surrounding dynamic capabilities have focused. These are: the nature of the 

construct, the agent, the action, the object of the action, and the aim or purpose of the 

construct. These definitional components will each be discussed in order to highlight 

the conflicting aspects of each component and specify the definition employed in 

this study.  
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Nature  

The nature of dynamic capabilities has been defined in the two seminal works 

respectively as: a firm’s ability (Teece et al., 1997) or as firm processes and strategic 

routines (Eisenhardt and Martín, 2000). The distinction here is between ability 

represented as managerial action as opposed to strategic routines and process. These 

two perspectives are maintained in subsequent definitions with none integrating both 

perspectives in any definition (Di Stefano et. al., 2014). Building on the theoretical 

foundations of Schumpeter (1934); Penrose (1959); Williamson (1975, 1985); 

Barney (1986); and Nelson and Winter (1982) using the term ‘capabilities’ Teece et 

al. (1997) emphasise the key role of strategic management as an idiosyncratic ability 

to adapt, integrate and reconfigure internal and external organisational skills, 

resources, and functional competences. Eisenhardt and Martin (2000) on the other 

hand take an organisational and empirical perspective and draw on the work of Cyert 

and March (1963) and Nelson and Winter (1982) to define dynamic capabilities in 

terms of firm processes and suggest that dynamic capabilities are routines that reflect 

“best practice” and act on the firm’s resource base and result in new resource 

configurations in response to change.   

 

Since these seminal works these two diverging views on the heterogeneity of 

dynamic capabilities have persisted in the literature (Barreto 2010; Peteraf et al. 

2013). Many claim the idiosyncratic nature of dynamic capabilities prevents 

common guidance emerging from empirical studies (Augier and Teece 2007; 

Griffith and Harvey 2001; Teece et al., 1997). Others however, claim the common 

characteristics of dynamic capabilities across firms are identifiable, and only 

idosyncractic in detail (Eisenhardt and Martin, 2000; Wang and Ahmed, 2007). 

These two perspectives can be reconciled relatively easily, as they are not mutually 

exclusive. Dynamic capabilities can be viewed as a combination of managerial 

action (Teece et al., 1997; Teece, 2007) and firm routines (Eisenhardt and Martin, 

2000) thus upholding the heterogeneous nature of dynamic capabilities through the 

idiosyncratic behaviour of managers.  
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Agent  

The notion of agency in relation to the definitions of dynamic capabilities refers to 

whether the focus of dynamic capabilities is on the role of the manager or 

entrepreneur, or on the role of the organisation (Di Stefano et al., 2014). While the 

majority of definitions highlight the role of the firm as the focus of dynamic 

capabilities and hence the level of analysis, it should be noted that many of these 

authors also seperately highlight the essential role of managers and decision makers  

(Zahra et al., 2006; Helfat et al., 2007; Wang and Ahmed, 2007; Teece, 2012; Teece 

2014).  

 

Conceptualising dynamic capabilities as an ability stresses the critical role of 

strategic management and decision makers in utilising and developing dynamic 

capabilities (Teece et al., 1997; Winter, 2000; Zahra et al., 2006; Helfat et al., 2007; 

Newey and Zahra, 2009). Many call for further study into dynamic managerial 

capabilities and their role in asset orchestrating, designing business models, 

nurturing change and innovation, decision making and leadership (Adner and Helfat, 

2003; Zahra et al., 2006, Helfat et al., 2007; Teece, 2012; Helfat and Martin, 2015). 

Today’s dynamic business environment requires that managers behave in an 

intensely entrepreneurial manner and build the organisational capacity to sense and 

seize opportunities and then transform and them as further opportunities and threats 

require (Augier and Teece 2007).  

 

Notwithstanding the role of strategic management in the development and 

deployment of dynamic capabilities, the organisational routines and processes are 

equally important. Sapienza et al., 2006 in their definition integrate these two views 

“dynamic capabilities are the organisational and strategic routines by which 

managers alter their firms’ resource base through acquiring, shedding, integrating, 

and recombining resources to generate new value creating strategies” Sapienza et al., 

(2006, p. 914). This definition includes both the role of organisational routines and 

managers in altering the resource base and is supported also by Dosi et al., (2008) 

and Winter 2013 who suggest dynamic capabilities can be disaggregated into skills 
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and behaviour at the individual level and routines at the organisational level (Dosi et 

al., 2008; Winter, 2013) suggesting a multi dimensional multi level construct. 

 

Action  

Action refers to what is done, and here again two main perspectives can be found in 

the definitions: whether dynamic capabilities act to change existing capabilities or 

act to create something new (Di Stefano et al., 2014). In the definitions of Zahara 

and George (2002), and Zahra et al., (2006) the emphasis is on reconfiguring 

resources and routines while Aragon-Corera and Sharma’s (2003) definition refers to 

“generating new, value-creating strategies”. Building on the the resource-based 

perspective which focuses on strategies for exploiting existing firm-specific assets it 

is evident that Teece et al., (1997)  proposed dynamic capabilities to extend this 

view to include the “consideration of managerial strategies for developing new 

capabilities” (Teece et al., 1997, p. 514). In other words dynamic capabilities were 

introduced to address the singular exploitation focus of the resource-based view 

(Teece et al., 1997).  

 

Object   

Following on from the issue of action the definitions suggest that the object of this 

action could be either the firm’s capabilities and resources or alternatively it’s 

opportunities (Di Stefano et al., 2014). In this regard definitions differ, Wang and 

Ahmed (2007) propose dynamic capabilities act to “integrate, reconfigure, renew 

and recreate its resources and capabilities” (Wang and Ahmed’s 2007, p. 35). While 

Teece (2000) referred to dynamic capabilities as “ the ability to sense and then seize 

opportunities quickly and proficiently” (Teece, 2000, p. 35). The notion that this is 

an either or question is irrelevant as both perspectives can be easily accommodated 

as in Barreto’s (2010) definition “…. to sense opportunities and threats, to make 

timely and market-oriented decisions, and to change its resource base”.  
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Aim 

The most critical issue dividing dynamic capability research is the issue of aim or 

outcome of dynamic capabilities (Peteraf et al., 2013; Di Stefano et al., 2014). 

Researchers are divided over whether dynamic capabilities are associated with 

achieving competitive performance or whether they are concerned only with 

responding to changing conditions (Di Stefano et al., 2014). The definitions contain 

references to attaining and sustaining competitive advantage (Zahra and George 

2002; Wang and Ahmed 2007; Teece, 2007), generating new value creating 

strategies and also, achieving new resource configurations (Eisenhardt and Martin, 

2000; Zahra et al., 2006). 

 

 

While some argue for a strong causal link between dynamic capabilities and 

competitive advantage (Teece, et al., 1997, Teece, 2007, Helfat et al., 2007). Wang 

and Ahmed (2007) propose dynamic capabilities are conducive to long-term firm 

performance, this relationship they claim is an indirect one mediated by capability 

development and firm strategy. Others propose that dynamic capabilities are 

necessary but not sufficient in themselves to achieve long-term competitive 

advantage and claim any link to competitive advantage is indirect, caused by the 

dynamic capabilities manipulation of the firm’s VRIN resources (Eisenhardt and 

Martin, 2000). Similarly, Zahra et al., (2006) contend that although dynamic 

capabilities may enable firms to pursue opportunities in new and potentially effective 

ways, they do not guarantee organisational success or survival. Similar to the other 

debates this one can be viewed in light of the orientation of the researchers, those 

with an economics background are likely to employ terms such as competitive 

advantage, Schumpeterian rents, and value creating strategies whereas those from an 

organisational development background emphasise growth and adapting to change. 

While Eisenhardt and Martin (2000) and  Zahra et al., (2006) make a compelling 

argument for not linking dynamic capabilities directly with firm performance they do 

not rule out the possibility of an indirect link and the the overall aspiration of 

strategic management, to create sustained competitive advantage under some 

contitions (Peteraf et al., 2013).  
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While dynamic capabilities may not be directly linked to sustained competitive 

advantage this is not to suggest that the overall aim of strategic management be cast 

aside. Enhancing the firm’s resource base may in turn improve its ability to take 

advantage of new opportunities, as evidenced in a number of studies of dynamic 

capabilities (Helfat, 1997; Lazonick and Prencipe, 2005). This alteration of the 

resource base in pursuit of sustained competitive advantage requires both efficient 

exploitation of existing resources and capabilities and exploration of new 

opportunities (Teece et al., 1997; Benner and Tushman, 2003). While Teece et al., 

(1997) note the need for both exploitative and explorative learning, their work is 

focused more towards explorative learning in the form of sensing, seizing and 

transforming in response to opportunities and threats in a volatile market (Teece, 

2007) rather than incremental improvements to existing capabilities. The view of 

Eisenhardt and Martín (2000)  on the other hand encompasses exploitation and 

exploration, both of which they consider necessary for sustained competitive 

advantage (March, 1991). Also encompassing both aspects evolutionary economics 

would view opportunities in the competitive environment as a selection mechanism 

on the capabilities of the firm (Nelson and Winter, 1982). 

 

2.3.4 Synthesis 

An adequate definition of dynamic capabilities is of great importance, as working 

with inappropriate constructs would render conclusions based on them irrelevant or 

misleading (Bacharach, 1989; Barreto, 2010), and impede operationalisation and 

empirical testing. Therefore, acting on the advice of Giudici and Reinmoeller (2012) 

the definition that will guide this study is made explicit. This definition draws on 

previous literature to synthesis the evolution of the concept over a decade and allows 

the debates highlighted above to be integrated. 

Dynamic capabilities are: “the capacity of an organization to purposefully create, 
extend, and modify its resource base” (Helfat et al., 2007, p. 4).  

This definition specifies: dynamic capabilities as a capacity, incorporating 

management’s ideosyncratic behaviour (Teece et al., 1997) and routine learning 

(Zollo and Winter, 2002). To create, extend or modify, encompasses both changing 
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existing and pursuing new opportunities as the object of the action. The aim is 

outlined as changing the resource base (Eisenhardt and Martin, 2000; Helfat et al., 

2007) and any direct link to performance is omitted. The resource base includes 

resources in the ordinary sense of the word physical, financial, and human, as well as  

operational capabilities (Winter, 2003) and resources residing in the external 

environment (Teece, 2007). This synthisised definition reconciles the debates 

outlined above and lays the foundation for the develpment of dynamic capabilities in 

this study. 

 

2.4 Dynamic Capabilities in Practice 

Confusion in defining dynamic capabilities has resulted in the second issue, 

difficulty operationalising the construct and a lack of empirical studies. Research 
generally starts with developing a framework or theory, deriving some hypotheses or 
propositions which are then tested empirically before managerial prescription can be 
developed (Ambrosini and Bowman, 2009). However, while the dynamic 
capabilities framework has drawn support and increased validity, empirical studies 
are still relatively rare (Wu, 2010) with uneven and disjointed findings (Peteraf et 
al., 2013).  Indeed the most influential dynamic capability articles, including those 
by Teece et al. (1997) and Eisenhardt and Martin (2000), use illustrative examples 
derived from data that, while pertinent, were not collected purposively to understand 
dynamic capabilities (Ambrosini and Bowman, 2009).  

 

Terms such as dynamic capability are academic constructions, practicing managers 

don't use these terms, they have no intuitive or substantive meaning in practice, 

therefore a discussion of the underlying meaning of these constructs has to start from 

theory (Birkinshaw and  Gupta, 2013). Given the issues debated in dynamic 

capability theory above it is not difficult to see how the level of disagreement that 

has persisted for the last two decades has resulted in the concept remaining 

abstracted and removed from management practice. Many studies about the degree 

of confusion in the dynamic capabilities research domain and the slow rate of 

progress attest to the existence of this problem (Winter, 2003; Wang and Ahmed, 

2007; Arend and Bromiley, 2009) while others have noted, the lack of empirical 
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work (Zahra et al., 2006; Ambrosini and Bowman 2009; Wu 2010; Peteraf et al., 

2013). This has lead to criticism of the concept being of limited use to practicing 

managers (Narayanan et al., 2009; Peteraf et al., 2013). Despite the growing 

popularity of the dynamic capabilities concept, there remains little empirical 

evidence of how dynamic capabilities are developed in practice over time 

(Narayanan et al., 2009). If dynamic capabilities cannot be operationalised, then how 

can mangers act intentionally to develop and deploy them? (Tallott and Hilliard, 

2016).  

 

In the early stages of new ventures the owner or entrepreneur undertakes the 

generation and promotion of a new idea, and acquires the necessary resources to 

pursue it. In SMEs and newly established ventures, dynamic capabilities are often 

based on the skills and knowledge of one or a small group of entrepreneurs (Teece, 

2012) but as firms become established and begin to grow in size, the behaviours 

needed to sustain entrepreneurial activities may need to be distributed throughout the 

organisation (Koryak et al., 2015). The creation of dynamic capabilities within the 

wider organisation requires the development of processes and routines for the 

creation, extension and modification of its resource base (Helfat et al., 2007).  

 

Having reviewed the organisational change literature Barnett and Carroll (1995) 

assert that, studies of organisational change need to address both the content of 

change (what changes) and the process of change (how these changes occur). In their 

view, most studies only examine one of these dimensions, tending to focus on what 

actually happened to organisations over time but neglecting the internal 

organisational processes associated with a particular outcome (Barnett and Carroll, 

1995). More recently studies continue to emphasize that organisational processes are 

a central feature of dynamic capabilities (Bingham et al., 2007; O’Reilly and 

Tushman, 2008; Ambrosini and Bowman, 2009; Easterby-Smith et al., 2009; Ridder 

et al., 2013). Organisational processes are defined as: “the sets of actions that repeat 

over time and allow managers to accomplish some business task” (Bingham et al., 

2007, p. 27). According to O’Reilly and Tushman (2008) what is needed is the 
identification of specific organisational processes and routines and managerial 
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behaviours that allow firms to enhance their resource base to create new value 
creating strategies. 

 

Taking a process perspective and observing how dynamic capabilities are enacted in 

organisations is essential for bridging the gap between theory and practice (Barnett 

and Carroll, 1995; Helfat et al., 2007; O’Reilly and Tushman, 2008). Dynamic 

capabilities are enacted through processes, both through mechanisms by which 

dynamic capabilities are put into use and, through mechanisms by which dynamic 

capabilities are developed (Helfat et al., 2007). Dynamic capabilities include the 

ability to change the resource base of the firm through identifying a need or 

opportunity for change, formulating a response, and implementing a course of action 

(Helfat et al., 2007). Each of these functions has processes associated with them. 

“When we observe a dynamic capability in use we are observing the underlying 

processes” (Helfat et al., p. 31).  Processes are also used to develop dynamic 

capabilities for example learning processes (Zollo, 2002), investment processes 

(Martin, 2001), innovation processes (Ellonen et al., 2011), decision-making 

processes (Kay, 2010).  

 

Teece et al., (1997) identified the critical role of organisational and managerial 

processes as: coordination/integration (a static concept); learning (a dynamic concept) 

and reconfiguration (a transformational concept) and later explicates these as sensing, 

seizing, and transforming (Teece, 2007). Sensing is about being alert to threats and 

opportunities and requires processes for exploration. This involves strategy-making 

process associated with variation, resources devoted to scanning and searching 

markets, gathering competitive intelligence, tracking technological change, and 

analysing new opportunities (Teece, 2007; O’Reilly and Tushman, 2008). Sensing 

activities are essential, even though technology trends may be hard to discern and 

senior managers in incumbent firms may be locked into current technologies 

(O’Reilly and Tushman, 2008). 
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Seizing opportunities is about making the right decisions and executing, what has 

been referred to as strategic insight and execution (O’Reilly and Tushman, 2008). 

This requires managers who can craft a vision and strategy, ensure the proper 

organisational alignments for both exploitation and exploration, and acquire the 

necessary resources. Management through their action and communication have a 

critical role to play in garnering support and commitment and achieving innovation 

and efficiency as important goals (Teece, 2007). Without these capabilities, firms 

may be able to sense opportunities and threats, but be unable or inefficient at acting 

on them (O’Reilly and Tushman, 2008).  

 

Transforming or reconfiguring refers to the ability of the firm to recombine and 

reconfigure assets and organisational structures as markets and technologies change. 

While operational capabilities may provide for competitive advantage in the current 

market, long-term success requires that managers reallocate resources away from 

mature and declining markets toward emerging growth opportunities (O’Reilly and 

Tushman, 2008). Reconfiguration is needed to maintain “evolutionary fitness” 

(Helfat et al., 2007) and if necessary avoid inertia. If change is incremental, routines 

and structures can probably be adapted gradually but when it is radical, it may be 

necessary to completely revamp the organisation and create an entirely new structure 

(Teece, 2007). 

 

While Teece’s (2007) framework has gained widespread theoretical use, the paucity 

of empirical studies persists. According to Grant and Verona (2015), this dearth of 

empirical studies is due to the lack of specificity and precision with which 

capabilities were identified in the current literature, leading to an inability to clearly 

identify dynamic capabilities in practice. To remedy this Grant and Verona (2015) 

propose the identification of dynamic capabilities should be based on three types of 

empirical data: performance, referring to the performance of a particular task or 

function of the capability. Cognition, referring to the awareness and ability to 

articulate the capability by those who perform the capability, and action, referring to 

the desirable routines, processes, decisions, directions and activities within the 

organisation. This classification of evidence of dynamic capabilities is offered as a 
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more precise and valid description and as a supplement to Teece’s (2007) broadly 

defined tripartite framework of “sensing, seizing, and transforming”, which they 

claim is questionable without such explicit underpinning. 

 

The issue of connecting theoretically rigorous research to practical relevance is not 

confined to the theory of dynamic capabilities but relates to management and 

organisational research in general and has persisted for many years (Butler et al., 

2015). Hodgkinson and Rousseau (2009) argue that “developing deep partnerships 

between academics and practitioners, supported by appropriate training in theory and 

research methods, can yield outcomes that meet the twin imperatives of high quality 

scholarship and social usefulness, to the mutual benefit of both agendas, without 

compromising the needs of either party in the relationship” (Hodgkinson and 

Rousseau, 2009 p. 538). Bridging this gap is of the utmost importance and should be 

central to the role of contemporary management academics since it can lead to better 

understanding of organisations (Hodgkinson and Rousseau, 2009). Adopting, for 

example, a ‘practice-centered’ approach in order to explore how things get done in 

organisations would be useful (Antonacopoulou and Pesqueux, 2010) particularly in 

the case of dynamic capabilities (Ferdinand et al., 2004). Understanding practice 

enables engagement with the dynamics of organising on a number of levels, within 

organisations, between organisations and between organisations and their 

environment (Antonacopoulou and Pesqueux, 2010). As a practice perspective 

reflects the dynamics of social interactions within and between organisations it can 

support our efforts to make sense of this social complexity (Antonacopoulou and 

Pesqueux, 2010). A practice perspective allows us to observe and engage with the 

principles and procedures of a practice that are deeply routed in the, routines, 

activities and actions that govern the way practice is organised (Antonacopoulou and 

Pesqueux, 2010).  

 

Employing the notion of practice implies a focus on action. Action research is one 

such practice-centered approach that has been suggested not just as a methodology 

for studying dynamic capabilities but also specifically as a mechanism for 

developing dynamic capabilities (Coghlan and Shani, 2008). Action research uses 
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iterative cycles to identify an issue or opportunity, plan action in relation to the issue, 

implement the planned action and then evaluate the outcome before repeating the 

cycle. It is this repetition of the cycle of action research that makes it suitable for 

establishing routines and processes central to the development of dynamic 

capabilities. Action research through its collaborative processes can improve work 

practice, fosters skills for creating cooperation, redefining organisational values and 

beliefs, and realigning management focus (Coghlan and Shani, 2008). With its focus 

on developing “soft skills” in managers action research is ideally suited to the 

development of dynamic capabilities (Zuber Skerritt and Perry 2002).  

 

2.5 Boundary Conditions and Contingencies 

Having established the need for studies of both the content and the process of 

dynamic capabilities, it is now useful to establish the conditions under which the 

dynamic capabilities construct is applicable and useful. Bounding assumptions are 

crucial as they determine the limitations in applying a theory (Bacharach, 1989). A 

number of bounding assumptions are relevant to this study of dynamic capabilities, 

in particular: environmental conditions (Peteraf et al., 2013) types of firms (Barreto 

2010) and the eco-innovation context. 

 

2.5.1 Environmental conditions  

There is considerable variation in the literature regarding the dynamic aspect of 

dynamic capabilities ranging from those who assume a dynamic external 

environment as a prerequisite for dynamic capabilities (Teece et al., 1997) to those 

who see high levels of environmental dynamism as a hindrance to developing 

dynamic capabilities (Eisenhardt and Martín, 2000). Teece et al., (1997, p. 512) use 

the term ‘dynamic’ to refer to “situations where there is rapid change in technology 

and market forces” qualifying this in later work (Teece, 2007) by specifying its 

relevance in innovative economies open to global competition. Eisenhardt and 

Martin (2000) contradict this assertion outright and suggest dynamic capabilities are 

of little use in a rapidly changing environment as there is no time for learning and 

efficiencies to be implemented. While some concede that dynamic capabilities are 
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most valuable in a volatile or changing environment they do not agree that a volatile 

or changing external environment is a necessary component or antecedent of 

dynamic capabilities (Madsen, 2010; Zahra et al., 2006; Zollo and Winter, 2002). 

This misinterpretation is cited as the single largest source of confusion among 

scholars (Zahra et al., 2006). Many examples of dynamic capabilities are evident in 

firms in relatively stable external environments subject to lower rates of change 

(Eisenhardt and Martin, 2000) and also in cases of internal firm changes such as 

changing key staff, which may equally bring about changes in routines and dynamic 

capabilities (Madsen, 2010).  

 

Regardless of the pace of change or the exogenous or endogenous nature of the 

stimuli, the ability to change is of paramount importance to all organisations. 

Dynamic capabilities are as relevant for slow or moderate change as for rapid change 

maybe even more so. In rapidly changing industries there is not the same potential 

for “deep grooves” “core rigidities” or “success traps” (Wang et al., 2014). This is 

reconciled by Helfat and Winter (2011), suggesting the pace of change is essentially 

an individual perception, therefore scholars need to be aware of their perspective and 

biases and make the level of granularity and rate of change explicit in any study 

(Barreto, 2010; Helfat and Winter, 2011). 

 

Employing a contingency-based approach Peteraf et al. (2013) propose a unification 

of the field through paradoxically integrating the two contradictory views, claiming 

that dynamic capabilities are evident in both moderate and high velocity market 

change. In moderately dynamic markets they resemble routines that are continuously 

improved (Eisenhardt and Martín, 2000) characteristic of exploitation. In high 

velocity markets dynamic capabilities are simple, experiential and iterative processes 

(Eisenhardt and Martín, 2000) characteristic of exploration.  
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2.5.2 Dynamic capabilities for eco-innovation in SMEs 

Many of the core papers in the development of the dynamic capabilities concept 

have an implicit or explicit focus on the operation of dynamic capabilities in 

multidivisional or multinational organisations (Teece et al., 1997; Eisenhardt and 

Martin, 2000; Galunic and Eisenhardt, 2001; Zollo and Winter, 2002; Zahra et al., 

2006; Augier and Teece, 2007; Teece, 2007; Teece, 2014). In a review of the 

literature, Zahra et al. (2006) identified a dearth of research on dynamic capability in 

new ventures and SMEs. The literature has questioned whether the dynamic 

capability concept, developed with a focus on large and multinational organisations, 

can equally apply to SMEs (Hausman, 2005; Sawers et al. 2008). There is only a 

small body of work that looks at the implications of the dynamic capability concept 

for SMEs (Zahra et al., 2006; Branzei and Vertinsky, 2006; Sawers et al., 2008; 

Nedzinskas et al., 2013; Tallott and Hilliard, 2016). The result is that the concept 

risks lacking a developed consideration of how small firms, with their unique 

features, can develop such critical capabilities, exacerbated by the paucity of 

empirical work on dynamic capability in SMEs (Tallott and Hilliard, 2016). 

Dynamic capabilities are costly to develop and may result in opportunity costs for 

firms. SMEs in particular need to be careful that they invest resources in developing 

the dynamic capabilities with the greatest potential for benefit therefore, the portfolio 

of dynamic capabilities is very important (Ellonen et al., 2009; Peteraf et al., 2013).  

 

Many SMEs are struggling for survival in the ongoing global recession and are often 

reluctant to pursue innovation, particularly eco-innovation (Assante et al., 2016). 

Developing capabilities for an eco-innovation oriented has the potential for 

triggering economic development in SMEs through exploiting emerging green 

business opportunities (Marin et al., 2015). SMEs and start-ups in particular, with 

their flat organisational structures and simple communication processes (Garengo et 

al., 2005), can be the ideal incubators for bring to market new eco-innovation, 

products, services and processes (Hamburg et al., 2017), However, accessing 

resources and generating revenue through effective exploitation of current 

technologies while exploring for radically different eco-innovation technologies and 
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markets presents a significant challenge for SMEs, one that has up to now, not been 

addressed in the literature (Aragon-Correa et al, 2008). 

 

2.5.3 Contingency view 

Contingency theory posits that the proper alignment of endogenous organisational 

design variables with exogenous context variables, results in firm performance 

(Burns and Stalker, 1961; Lawrence and Lorsch, 1967). Despite its relevance to 

dynamic capabilities, until recently the role of contingencies received little attention, 

with only a few studies such as a conceptual study by Aragon-Correa and Sharma, 

(2003) and an empirical example by Slater et al., (2006). These studies acknowledge 

the role of the external business environment and a firm’s strategic orientation as 

having a moderating role between dynamic capabilities and firm performance. 

Within evolutionary economics the external environment is seen as a selection 

mechanism that shapes which routines and capabilities get selected for development, 

retention or shedding (Nelson and Winter, 1982). In recent years the importance of 

contingency theory in relation to dynamic capabilities has increased (Barreto, 2010; 

Peteraf et al., 2013; Birkinshaw et al., 2016). Barreto (2010) and Peteraf et al., (2013) 

employ a contingency view to resolve the conflicting assumption of the dynamic 

capabilities construct while Birkinshaw et al., (2016) offer a contingency perspective 

to propose an integration of dynamic capability and ambidexterity theory.  

 

Taking a contingent perspective of dynamic capabilities assumes that the general 

business environment influences a firm's strategy and the development of dynamic 

capabilities. Three common characteristics of the business environment are: 

uncertainty, complexity and munificence (Amit and Schoemaker, 1993; Aragon-

Correa and Sharma, 2003). Uncertainty in the general business environment is 

considered a key problem for organisations (Thompson, 1967; Arragon-Correa and 

Sharma, 2003; Martin-Tapia et al., 2008; Teece and Leih, 2016) and can relate to 

either management perception of the business environment or other objective 

environmental features. The difficulty with uncertainty is that the unknowns are 

often unknown (Teece and Leih, 2016), factors relevant to an eco-innovation context 
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such as new technology, customer preferences, suppliers, government regulations, 

natural disasters, and oil prices may require different management responses coping 

mechanisms and entrepreneurial behaviour.   

 

Complexity in the general business environment is defined as proliferation and 

diversity of factors and issues in that environment (Duncan, 1972; Miller, 1983). The 

complexity and dynamics of the business environment is present because of 

interrelations, interactions and influences of numerous agents each of which are 

subject to constant and discontinuous changes Fabac, (2010).  The more factors a 

manager perceives they must deal with, and the differences among those factors, the 

more complex the business environment. The pursuit of an eco-innovation 

orientation adds a broader systemic perspective to achieving competitive advantage 

by incorporating the interests and needs of a wide-range of actors including, 

shareholders, employees, customers, suppliers, local communities, regulators, 

enterprise support agencies and advocacy groups (Gable and Shireman, 2004; Ketata 

et al., 2014).  

 

Munificence is the degree to which the general business environment can sustain 

firm growth (Aragon-Correa and Sharma, 2003; Cao et al., 2009). Munificence 

includes such things as access to finance, government subsidies, tax incentives, or 

the availability of natural resources, a skilled workforce, technological knowledge 

and industry information are all important factors in determining firm strategy and 

the development of dynamic capabilities. The munificence within the geographical 

area in which a firm is situated increases the opportunity to acquire resources for 

developing capabilities (Aragon-Correa and Sharma, 2003) and has important 

implications particularly regarding the pursuit of eco-innovation. A munificent 

environment, does not assume a scarcity of resources there are also many growth 

opportunities to pursue and the possibility of abundant resources with which to 

pursue them (Cao et al., 2009). While munificent environments, may result in less 

costs and the availability of needed resources from outside the firm, including the 

financial capital and human resources that are needed to explore and exploit eco-
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innovation opportunities the absence of these factors will also impact a firm’s 

strategy and development.  

 

Thus, the development of capabilities is influenced not only by market dynamism 

and the need for change but also by other dimensions of the general business 

environment and management’s perception. It is important to note that the link 

between dimensions of the external business environment and the development of 

dynamic capabilities can be either positive or negative, depending on the influence 

of different characteristics of the general business environment, such as uncertainty, 

complexity, and munificence. Similarly, the generation of firm strategies may be 

either facilitated or hindered by these dimensions of the general business 

environment (Aragon-Correa and Sharma, 2003). 

 

In relation to contingencies endogenous to the firm, strategic orientation is of 

particular importance. Strategic orientation: “defines the broad outlines for the firm’s 

strategy while leaving the details of strategy content and strategy implementation to 

be completed” (Slater et al., 2006, p. 1224). From the perspective of this study the 

relevant strategic orientations are an entrepreneurial orientation in the context of 

dynamic capabilities (Teece et al., 1997; Teece, 2007; Zahra et al., 2006; Jantunen et 

al., 2008) and an eco-innovation orientation (Wolff et al., 2015; Zhang and Walton, 

2016).  

 

Developed from Miller’s (1983) original conceptualisation of entrepreneurial firms, 

entrepreneurial orientation is “an organisation-wide pre-disposition to act in a way 

that reflects innovation, risk taking, and proactiveness regarding how a firm operates” 

(Wolff et al., 2015, p. 717). Described in terms of the three dimensions above, 

innovativeness, pro-activeness and risk-taking, entrepreneurial firms behave in ways 

that are distinctly different from other types of firms (Lumpkin and Dess, 1996; 

Wolff et al. 2015). Innovativeness is an essential element of entrepreneurship and 

reflects creativity, experimentation, and novelty in the creation of new products and 

processes, thereby departing from established practices and technologies 
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(Schumpeter, 1934; Lumpkin and Dess, 1996; Wiklund and Shepherd, 2003). Pro-

activeness refers to anticipating and acting on future market needs and trying to 

capitalise on emerging opportunities (Woldesenbet et al., 2011). Proactiveness is 

characterised by leadership and working to influence and shape the business 

environment (Lumpkin and Dess, 2001). Entrepreneurs actively seek out 

opportunities related or unrelated to existing business activities and introduce new 

products or processes or leave declining markets ahead of competitors (Wolff et al., 

2015). Risk-taking is reflected in a willingness to commit resources to projects 

where the outcomes are unknown and the cost of failure may be high (Miller and 

Friesen, 1978). Entrepreneurs are generally regarded as willing to take calculated 

risks in terms of their decision-making and business activities that non-entrepreneurs 

would view as high risk (Wolff et al., 2015). This has been attributed to the notion 

that entrepreneurs view certain business situations more optimistically and 

confidently than non-entrepreneurs (Palich and Bagby, 1995; Busenitz, 1999).  

 

An eco-innovation orientation provides SME’s with the necessary values, vision and 

culture to pursue the strategy. An eco-innovation orientation is both a valuable 

strategy and contingent on the availability of resources in the general business 

environment.  Recent research indicates that eco-innovation oriented SMEs are able 

to develop and acquire the resources necessary for eco-innovation, to achieve 

superior performance, and competitive advantage (Gabler et al., 2015). In a study of 

83 SMEs Zhang and Walton (2016) found that SMEs with greater environmental 

orientation, achieved a greater performance effect from eco-innovation. From this 

they assert that, greater environmental orientation is a resource that may make SMEs 

more sensitive to, and have a clearer understanding about, environmental issues 

resulting in SMEs being able to respond effectively to environmental issues through 

eco-innovation (Zhang and Walton, 2016). Through the effective interaction between 

strategic orientation and innovation, eco-innovation oriented SMEs are able to 

develop specific eco-capabilities and innovations that will lead to better performance 

and competitive advantage (Gabler et al., 2015). 

 

The literature suggests that developing dynamic capabilities for eco-innovation is 
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contingent on the general business environment (Aragon-Correa and Sharma, 2003; 

Barreto, 2010; Peteraf et al., 2013;). The factors likely to be relevant in this study are, 

firm size and structure (Aragon-Correa and Sharma, 2003;); a strategic orientation 

(Slater et al., 2006); of entrepreneurship (Lumpkin and Dess, 1996; Teece et al., 

1997; Teece, 2007; Zahra et al., 2006; Jantunen et al., 2008; Wolff et al. 2015); and 

eco-innovation (Wolff et al., 2015; Zhang and Walton, 2016) and uncertainty, 

complexity and munificence (Amit and Schoemaker, 1993; Aragon-Correa and 

Sharma, 2003). These factors require empirical investigation in order to improve our 

understanding of their contingent affect on the development of dynamic capability 

for eco-innovation in SMEs.  

 

2.6 Operational versus Dynamic Capabilities 

Relevant also to the contingency view is the difficulty in distinguishing between 

different types of capabilities. Dynamic capabilities are context dependent 

(Eisenhardt and Martin, 2000; Helfat et al., 2007; Helfat and Winter, 2000) to the 

extent that what could be considered a dynamic capability in one context may not be 

considered a dynamic capability in another (Helfat and Winter, 2011). Many 

scholars have attempted to clear up the confusion surrounding capabilities by 

distinguishing between operating routines, ordinary capabilities, core capabilities, 

substantive capabilities, operational capabilities and dynamic capabilities, (Zollo and 

Winter, 2002; Zahra et al., 2006; Wang and Ahmed, 2007). Recently Helfat and 

Winter (2011) have brought more clarity to the issue by distinguishing between 

operational and dynamic capabilities. This is important, as the capabilities observed 

in empirical studies may not always fit clearly into one or other category. 

 

Operational capabilities enable a firm to make a living in the present (Winter, 2003), 

in contrast, dynamic capabilities enable a firm to alter how it currently makes its 

living  (Teece et al., 1997; Di Stefano et al., 2010). Firms can use dynamic 

capabilities to create, extend or modify how they make a living in many ways, 

including altering operational capabilities (Winter, 2003), or the resource base of the 

organisation (Helfat et al., 2007), or features of the external environment or 
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ecosystem (Teece, 2007). While dynamic and operational capabilities differ in their 

purposes and intended outcomes, drawing a clear distinction between them is 

difficult for a number of reasons (Helfat and Winter, 2011). First, change is always 

occurring at least to some extent, distinguishing operational capabilities from 

dynamic capabilities on the basis of the pace of change in the environment is 

pointless. A more fruitful exercise is to assess the extent, nature, and speed of change 

that a capability enables  (Baretto, 2010; Helfat and Winter, 2011). Second, dynamic 

capabilities cannot be distinguish from operational capabilities based on whether 

they enable what is perceived as radical or incremental change, or new versus 

existing businesses. The fact that radical or discontinuous change and incremental 

change can only be defined subjectively makes it difficult to use these terms to 

demarcate when a capability is dynamic (Helfat and Winter, 2011). Third, some 

capabilities can have a dual-purpose being used for both operational and dynamic 

purposes, again making it difficult to draw a clear distinction between dynamic and 

operational capabilities. For example, marketing, sales and distribution capabilities 

can enable the sale of both new and existing products. Some capabilities also have 

primarily operational purposes, and should be acknowledged as such. In addition, 

dual-purpose and multiple-variant capabilities that have both operational and 

dynamic purposes and deserve greater attention (Helfat and Winter, 2011). In 

addition to dual-purpose capabilities, some types of capabilities may have multiple 

uses. Integrative capabilities may be dynamic or operational, depending on the 

nature of the capability and its intended use. Ambidexterity for example is an 

integrative capability managing and integrating both new and existing businesses 

(Tushman and O’Reilly, 1996) thus making it a key dynamic capability.  

 

Drawing again on contingency theory it is clear that what are operational caps in one 

context may be dynamic caps in another. It may be useful to consider operational 

and dynamic capabilities as two ends of a continuum as in figure 2-1 with a 

considerable amount of grey area between the two. What appears to be dynamic may 

change when one’s perspective changes. What is important in any study is that the 

researcher’s perspective and the implications for any conclusions regarding dynamic 

capabilities be made explicit (Helfat and Winter, 2011). 



 

44 
 

 

Figure 2-1 Continuum of Capabilities 
 

 

 
Source: Jifri, (2016), p. 29 

  
 

Although the distinction between dynamic and operational capabilities is 

unavoidably blurred some capabilities have primarily operational purposes, and 

should be acknowledged as such (Helfat and Winter, 2011). While, dual-purpose and 

integrative capabilities such as ambidexterity that have both operational and dynamic 

purposes deserve greater attention. It is also important to understand that dynamic 

capabilities require seeing the complete picture and exploring interlinked dynamic 

bundles of capabilities and their interaction with each other as a whole (Peteraf et al., 

2013). Ambidexterity helps firms reallocate and reconfigure organisational skills and 

assets to enable the firm to both exploit existing capabilities and to develop new ones 

(Tushman, 2003; O'Reilly and Tushman, 2008; Taylor and Helfat, 2009) and as such 

is a key dynamic capability (O'Reilly and Tushman 2013). While ambidexterity as a 
dynamic capability may not be a direct source of competitive advantage it may 
facilitate new resource configurations that can offer a competitive advantage 
(Eisenhardt and Martin, 2000; Winter, 2000).  

 

2.7 Conclusion 

Having discussed the literature in relation to eco-innovation and dynamic 

capabilities this chapter established a number of important points. First, the need for 

an eco-innovation orientation to be viewed through a dynamic capabilities lens. 

Second, a definition that resolves many of the historical conflicts of dynamic 

capabilities is proposed for this study. Third, the need to observe and explore the 

underlying processes in dynamic capabilities. Fourth, the importance of boundary 
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conditions such as the business environment, the opportunities provided by studying 

dynamic capabilities in an SME context, and the role of a contingency perspective to 

elaborate the external, and internal issues that affect the development of dynamic 

capabilities cannot be overstated. Fifth, maintaining a contingency perspective an 

attempt was made to differentiate operational capabilities from dynamic capabilities, 

resulting in proposing ambidexterity as a key dynamic capability worthy of further 

attention (Peteraf et al., 2013; Di Stefano et al., 2014) Finally, the need to address 

the gap in practice for developing dynamic capabilities was discussed and action 

research with its focus on developing managerial skills was suggested as a suitable 

means of operationalising dynamic capabilities. In summary, this study addresses the 

content, process and contingencies of dynamic capability development for eco-

innovation in SMEs. The next chapter will develop a theoretical framework for the 

development of a context dependent portfolio of dynamic capabilities including 

ambidexterity as a key dynamic capability.  
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3 Chapter Three: Theory and Model Development  
 

3.1 Introduction 

This chapter presents ambidexterity as a key dynamic capability for achieving eco-

innovation in SMEs. The aim of this chapter is to present a proposed theoretical 

framework as a basis for investigating the research question: 

How can ambidexterity as a key dynamic capability be developed for eco-

innovation in SMEs? 

 

The chapter begins by describing exploitation and exploration and the traditional 

focus on balancing these two capabilities through ambidexterity. The nature of 

ambidexterity and the extant frameworks for achieving ambidexterity are discussed, 

including the relevance of contingency and paradox perspectives. The abductive 

nature of this study in the unique context of eco-innovation allowed the discussion of 

capabilities to be expanded to include a portfolio of capabilities relevant to this eco-

innovation context. The chapter continues with a review of the connection between 

ambidexterity and innovation outputs in general before focusing on eco-innovation 

in the context of SMEs. This chapter establishes some gaps in both practice and 

literature, and indicates how this research endeavours to address these. Finally, based 

on the initial review of literature a theoretical framework of ambidexterity for eco-

innovation is proposed as a basis for exploring the role of ambidexterity and 

dynamic capabilities for enabling eco-innovation in SMEs. 

 

3.2   Ambidexterity – A Key Dynamic Capability 

Ambidexterity is defined in this study as a “dynamic balance that stems from 

purposefully steering and prioritising each dimension to its inherent optimum as 

conditions demand” (Simsek, 2009, p. 618) supporting the view of ambidexterity as 

a dynamic capability, whereby an organisation can change its ambidextrous 

configuration according to opportunities and threats that arise in the internal and 
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external environment without requiring a lasting balance between exploration and 

exploitation (Simsek, 2009; Smith, 2014; Papachroni et al., 2016). Ambidexterity in 

this view concurs seamlessly with the definition of dynamic capabilities employed in 

this study which is that dynamic capabilities are  “the capacity of an organization to 
purposefully create, extend, and modify its resource base” (Helfat et al., 2007 p. 4) 
through managing the tensions between stability and change (Teece et al., 1997; 

Eisenhardt et al., 2010; Martin, 2011). The tensions between exploration and 

exploitation are dynamic and strategic in nature thus supporting the definition of 

ambidexterity as a dynamic capability.  

 

Organisation scholars adopted the human trait of ambidexterity, or the ability of 

humans to use both their hands with equal skill, as a metaphor to describe the ability 

of organisations to address the paradox of achieving exploration and exploitation 

simultaneously (Simsek, 2009). While exploration and exploitation complement 

each other in generating a high level of performance (He and Wong, 2004), because 

exploitative and exploratory orientations emerge from seemingly contradictory 

knowledge-processing capabilities (March, 1991; Floyd and Lane, 2000), researchers 

continue to debate how and if, firms can actually achieve both orientations 

simultaneously.  

 

Those researchers who view ambidexterity as an attainable outcome have 

highlighted the structures (Benner and Tushman, 2003; Tushman and O’Reilly, 1996; 

1997), meta-routines (Adler et al., 1999), and behavioural contexts (Gibson and 

Birkinshaw, 2004) that promote ambidexterity, as well as the integrative role of 

management in helping to create such mechanisms (Smith and Tushman, 2005).  

 

3.2.1 Exploitation and Exploration 

A firm’s profit relies on the sale of established products and services - exploitation 

of current resources and capabilities delivering products and services to current 

markets (March, 1991). The income generated from today’s activities covers the cost 
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of sales, leaving profits for developing the business. Continuous incremental 

innovations such as improvement in efficiency, productivity and variance reduction 

to existing products and services are important for firms to achieve efficiencies and 

deliver greater value for customers. The intent of exploitation is to respond to current 

environmental conditions by adapting existing technologies and improving current 

skills to further meet the needs of existing customers (Lubatkin et al., 2006). 

Exploitation involves primarily top-down learning processes, in which managers 

move to institutionalise routines and behaviours best suited to refining current 

capabilities. However, focusing on improvement of existing product and services 

make experimentation with new products and services less attractive to managers 

(March, 1991). Over time the exploitation of current resources to fulfill customer 

demands may decline as competition intensifies and products and services become 

obsolete. Changing environmental conditions, increasingly stringent regulation and 

ever-decreasing product life cycles mean market leadership can be quickly lost 

(March, 1993).  

 

Exploration is concerned with the search for new possibilities such as new more 

radical technologies and markets involving search, risk-taking, experimentation and 

embracing variation utilising the organisation’s resources to identify and create new 

value for customers (March, 1991). Investment in innovation will create new 

products, services, and markets, and sustain the business into the future (March, 

1991) new and innovative business models usually evolve from radical re-

development of the nature of the business (Petkovic and Orelj 2013). Exploration 

generally involves a bottom-up learning process (Lubatkin et al., 2006) and 

necessitates developing new skills and processes. Because the returns from 

exploration are less certain and more distant in time than the returns from 

exploitation, and there is also the possibility that new products or services may 

displace or even cannibalise existing ones, senior managers tend to prioritize 

exploitation over exploration (March, 1991; Petkovic and Orelj, 2013; Rogan and 

Mors, 2014). Lack of attention to exploration can cause firms to become vulnerable 

to technological and market changes (Christensen, 1997; Siggelkow, 2001) and fail 

in the long-run.  
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Ambidexterity is required to avoid an imbalance between exploration and 

exploitation that may pose a threat to firm performance through an increase in the 

risks of either, obsolesce or failing to achieve a return on investments in exploration 

(March, 1991; Levinthal and March 1993; Cao et al., 2009). When a firm’s level of 

exploitation significantly exceeds that of its exploration, the firm is likely to be 

subject to the risk of obsolescence.  On the other hand, when a firm overemphasizes 

exploration, it increases its risk of failing to achieve a satisfactory return on 

investments from search and experimentation activities (Cao et al., 2009).  

 

3.2.2 Historical Development of Ambidexterity 

Following a relatively slow start the concept of ambidexterity as a central theme in 

organisational and management literature has gained increasing interest among 

management scholars (Nosella et al., 2012) and is ‘a topic of both immense practical 

importance and great theoretical opportunity’ (O’Reilly and Tushman, 2013, p.333). 

Duncan (1976) first coined the term ambidextrous organisation to describe the "dual 

structures" firms use to manage activities that involve different managerial 

capabilities and time spans. While Duncan’s (1976) original description of 

ambidexterity related to the duality between initiation and implementation in the 

innovation process, March’s (1991) terms exploitation and exploration have taken 

over as the most commonly used terms to express the duality between short-term 

survival and long-run sustainability. This notion of contradictory knowledge 

processes has been maintained in the literature (Lubatkin et al., 2006). Tushman and 

O'Reilly (1996) picked up on the concept in relation to the debate around 

incremental and discontinuous innovation (Christensen, 1997) expanding on 

Duncan’s (1996) structural separation to include factors such as autonomous 

business units, culture and ambidextrous management, needed for the simultaneous 

pursuit of incremental and discontinuous innovation. More recently the concept has 

been revisited and expanded, with ambidexterity widened to include managing the 

balance of exploration and exploitation in different contexts (Birkinshaw and Gibson, 

2004) and across time periods (Gupta, 2006). Since then a considerable amount of 
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interest has built up around the concept (Birkinshaw and Gibson 2004; Raisch et al., 

2009; Simsek et al., 2009).   

 

While this increased level of interest has broadened and deepened the understanding 

of ambidexterity, many claim it has also brought with it some confusion about the 

construct itself (Birkinshaw and Gupta 2013; Nosella et al., 2012; O'Reilly and 

Tushman, 2013). Ambidexterity’s application to different phenomena in particular 

has been cited as the main reason for confusion. These phenomena include: 

technological innovation, strategic management, marketing management, 

organisational change, organisational design, adaptation, behavioural science, and 

human resources management and are studied from a macro level of analysis. In 

many of these studies the specific processes, mechanisms, and routines that are 

directly involved in resolving the tension are not taken into consideration (Nosella et 

al., 2012). Applying the term so broadly risks losing the meaning of organisational 

ambidexterity and its original intended focus around “the tensions in ensuring firm 

survival” (O'Reilly and Tushman, 2013 p. 331). This study agrees with recent calls 

that future research may benefit from a return to the construct’s original definition, 

which emphasises the nature of ambidexterity as a capability for resolving tensions 

surrounding the firm’s long-term survival (Nosella et al., 2012; O’Reilly and 

Tushman, 2013).  

 

3.2.3 Ambidexterity as a Dynamic Capability 

Ambidexterity is a key dynamic capability that promotes long-term success by 

reconciling the need to innovate and adapt to market changes while simultaneously 

refining and extending existing processes and technologies (Simsek et al., 2009; 

O’Reilly and Tushman, 2008; Birkinshaw et al., 2016). Dynamic capabilities 

manifest in the decisions of managers to co-ordinate and integrate contradictory 

efforts, and allocate resources between exploratory and exploitative activities 

(O’Reilly and Tushman, 2007; Teece 2007). Balancing exploitation and exploration 

enables the sensing and seizing of new opportunities and transforming them into new 

organisational assets, (O'Reilly and Tushman, 2008; Taylor and Helfat, 2009; 
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Birkinshaw et al., 2016). There is a growing consensus that while organisational 

ambidexterity is critical to long-term success it is difficult to achieve (March 1991; 

He and Wong 2004; Kang and Snell 2009; Simsek et al. 2009; Wang and Rafiq 2012; 

Birkinshaw and Gupta 2013; O'Reilly and Tushman 2013; Petkovic and Orelj 2013; 

Sarkees et al. 2014; Zimmermann et al. 2015). This is achieved in practice through 

the ability of management to override the organisation’s path dependence, by 

actively pursuing one objective over another, or finding creative ways of delivering 

on two objectives at the same time (Birkinshaw and Gupta 2013; Birkinshaw et al., 

2016). The very essence of this managerial capability is the ability to make 

ambidexterity possible: “to help organisations do things that don’t come naturally to 

them” (Birkenshaw and Gupta: 2013, p. 293). 

 

Birkinshaw et al., (2016) propose a conceptual integration between dynamic 

capabilities and ambidexterity, claiming sensing and seizing are direct counterparts 

to the notions of exploration and exploitation, while reconfiguring is a higher-order 

capability that enables firms to achieve a dynamic balance between the two, as in the 

case of ambidexterity. As this balance requires concurrent integration of exploration 

and exploitation it can be considered a key dynamic capability (O’Reilly and 

Tushman, 2008). While Birkinshaw et al., (2016) propose exploitation and 

exploration as lower level capabilities this study posits that exploitation and 

exploration in the contingency view can be either an operational capabilities in the 

general case or dynamic capabilities in the exceptional case depending on the 

strategic objective of the firm (Helfat and Winter, 2011; Peteraf et al., 2013).  

 

Taking this perspective requires looking closely at a specific context, and identifying 

the combination of routines and managerial behaviour that make it possible to 

develop a capability for resolving the tensions within that context. Ambidexterity 
can be viewed as a specific capability embodied in the ability of management to 
reconfigure the existing resource base in a repeatable way to adapt to change. Thus it 

is important to understand these actions, behaviours, and design choices that 

comprise the dynamic capabilities that enable firms to deal with the contradictions 

and paradox associated with simultaneous exploration and exploitation (Smith and 
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Tushman, 2005; O’Reilly and Tushman, 2008). This approach also implies analysing 

ambidexterity at a micro level, looking at the organisational routines and processes 

and management behaviour underlying the development of this capability (Kim and 

Rhee, 2009).  

 

As a dynamic capability ambidexterity needs to consider resources available to the 

firm both in the internal and external environment. This possibility of opening up 

firm boundaries to include external actors in resolving the tensions of exploitation 

and exploration increases the options for firms developing an ambidextrous 

capability. These backward and forward strategies would benefit from more research 

and analysis and present a novel possibility for achieving ambidexterity especially in 

resource-constrained firms (Nosella et al., 2012).  

 

3.3 Modes for Achieving Ambidexterity 

Balancing exploration and exploitation in pursuit of successful innovation and 

sustained competitive advantage is both critical and challenging for managers 

(March, 1991; Benner and Tushman, 2003; Birkinshaw and Gibson, 2004). In theory, 

the search for a balance depends greatly on whether exploration and exploitation are 

conceptualized either as poles on a single continuum or as discrete variables (Wang 

and Rafiq, 2012; Hill and Birkinshaw, 2014). In the first view exploration and 

exploitation are viewed as fundamentally incompatible, representing trade-offs to be 

managed by firms (Gupta et al., 2006). The alternative approach, which is gaining 

traction in ambidexterity literature, is to conceptualize exploration and exploitation 

as distinct and separate activities (He and Wong, 2004; Cao et al., 2009). 

Conceptually, this approach allows for the possibility of synergies between 

exploitation and exploration (Cao et al., 2009) as new knowledge creates, extends 

and modifies the firm’s extant capabilities. In the context of dynamic capabilities, 

exploitation will involve using existing firm capabilities to achieve incremental 

change while exploration will involve the development of new capabilities with the 

possibility of more discontinuous change for the firm (Danneels, 2002; Katila and 

Ahuja, 2002).   
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More recently authors suggest viewing ambidexterity in the context of paradox 

theory whereby exploitation and exploration are viewed as complementary rather 

than conflicting capabilities (Andriopoulos and Lewis, 2009; Fredberg, 2014; 

Heracleous and Wirtz, 2014; Papachroni et al., 2015). Managing a paradox does not 

necessarily imply resolving or eliminating the paradox, but tapping into its 

energizing potential (Andriopoulos and Lewis, 2009). According to Eisenhardt 

(2000), effective management leverages paradox “in a creative way that captures 

both extremes” (Eisenhardt, 2000, p. 703). In addition to paradox theory, the 

contingency view of dynamic capabilities is also relevant to the discussion of modes 

of achieving ambidexterity.  

 

Reflecting the competing nature of exploitation and exploration discussed above, 

three generic modes of organisational ambidexterity have become established in the 

literature: structural separation, temporal separation and contextual ambidexterity 

(Lavie et al., 2010). These will be discussed below before outlining the relevance of 

more recent views of paradox and contingency theories. 

 

3.3.1 Structural Ambidexterity 

Structural ambidexterity also referred to as partitional (Simsek et al., 2009) or 

architectural ambidexterity (Andriopoulos and Lewis, 2009) can be traced to 

Duncan’s (1976) work on differentiating organisational designs required for the 

different stages of the innovation process. Ambidexterity is achieved by creating 

separate business units with dual structures, systems and cultures for exploration and 

exploitation (Duncan, 1976; Gupta et al., 2006). Each unit has it’s own distinct 

management team, organisation structure, culture, control systems, and incentive 

structures (Benner and Tushman, 2003). Resources are allocated to exploitative and 

explorative activities based on the organisational structure. A mechanistic 

organisational design is considered to best fit for exploitation, whereas an organic 

organisational arrangement better matches the requirements of exploration (Wang 

and Rafiq, 2012).  
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In structural ambidexterity explorative and exploitative activities are conducted 

simultaneously, but in distinct entities such as project teams, business units or 

departments within the organisation. These separate units are structurally 

independent but integrated into the existing management hierarchy by a common 

strategic intent, shared values, and targeted structural linking mechanisms to 

leverage shared assets (O’Reilly and Tushman, 2008); (Volery et al., 2015). 

Routines and processes for integrating exploitation and exploration through 

structural means include: developing a shared vision (Jansen et al., 2009; O’Reilly 

and Tushman, 2004, 2007), coordinating the work of senior management (Lubatkin 

et al., 2006; Smith and Tushman, 2005), and developing systems for knowledge 

integration (Zollo and Winter, 2002). The setting-up of independent structures and 

the coordination and integration of exploratory and exploitative activities across 

these independent business units in structural ambidexterity presents a key challenge 

for organisations (Wang and Rafiq, 2012) and incurs separation and integration costs 

(Gibson and Birkenshaw, 2004) rendering it unsuitable for smaller organisations 

with scarce resources. 

 

3.3.2 Temporal Separation  

The temporal separation or punctuated equilibrium model originating in the 

organisational evolution theory (Tushman and Romanelli, 1985) suggests 

exploration and exploitation coexist in the same organisational entity but at different 

points in time, whereby long periods of exploitation are interspersed with short burst 

of exploration (Gupta et al., 2006). In the punctuated equilibrium model exploitation 

and exploration are related to each other on a temporal dimension so that a phase of 

exploitation merges into a phase of exploration, which subsequently moves into a 

new phase of exploitation  (Schulze et al., 2008). This is used to describe the 

evolution of successful organisations characterized by long periods of incremental 

change punctuated by major discontinuities (Tushman and Romanelli, 1985). Two 

opposing forces drive evolution, on one side, there is a force for maintaining the 

status quo, inertia, and incremental change. On the other hand, there is a force for 

change leading to discontinuities in product or market development and thus, 
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creating the need for radical organisational change (O'Reilly and Tushman, 

2011).These drivers of change can be internal or external to the organisation. 

 

Gupta et al., (2006) promote the punctuated equilibrium as being both “logical and 

practical”. Since temporal ambidexterity involves significant changes in organisation 

structures, and systems, its key challenge lies in managing conflicts, maintaining 

communication and developing suitable mechanisms for switching between 

exploration and exploitation (Duncan, 1976; Floyd and Lane, 2000; Wang, 2012). 

This process of temporal ambidexterity involves routines, practices, systems of 

reward and control, and resource allocation that emphasize innovation, teamwork, 

and flexibility (Simsek et al., 2009).  

 

Research suggests, that combining exploitation and exploration sequentially is 

commonplace for businesses with a strong technological orientation, since 

exploration processes of discovering, acquiring, and developing new technologies 

naturally precedes the exploitation of such efforts (Simsek et al., 2009). Similar to 

structural ambidexterity the transition costs involved in temporal separation can be 

significant and beyond the resources of SMEs.  

 

3.3.3 Contextual Ambidexterity  

Gibson and Birkinshaw (2004) first introduced contextual ambidexterity not as an 

alternative to structural ambidexterity but as a complement to the structural approach, 

which they consider useful on a temporary basis. Contextual2 ambidexterity stems 

from a high-performance organisational context based on building a set of processes 

or systems that enables and encourages individuals to make their own judgment 

                                                

2 It is important to differentiate that contextual in this sense refers to developing a specific type of high 
performance context, made up of high level goals and strong social supports and not to be confused 
with the contextual perspective of dynamic capabilities discussed in chapter 2 referring to a capability 
that is context dependent.   
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about how to divide their resources between exploitation and exploration (Gibson 

and Birkinshaw, 2004). Contextual ambidexterity is achieved through a combination 

of goal setting and high levels of social supports such as training and remuneration 

for the individuals involved, as part of a high performance team or business unit. The 

combination of both elements is necessary to create a context suitable for the 

development of ambidexterity, ambitious goals without social supports will lead to 

individual burnout and social supports without goals will lead to underachieving 

where nobody works very hard.   

 

The organisation builds processes and systems that enable and encourage individuals 

to make their own judgments about how to divide their time between exploration and 

exploitation (Gibson and Birkenshaw, 2004). Within the independent business units 

the organisation establishes practices and routines to support ambidexterity, such as 

the use of job enrichment, open communication, information exchange, collaborative 

behaviour, joint decision making, and task splitting  (Simsek et al., 2009). The recent 

appeal of contextual ambidexterity over traditional approaches is increasingly 

recognized in research and management practice (Birkinshaw and Gibson, 2004; 

Gibson and Birkinshaw, 2004; Lavie et al., 2010; Wang, 2012). Contextual 

ambidexterity is particularly relevant to technologically innovative organisations 

operating in dynamic markets that are always to some degree in conflict so that 

organisations often have no choice but to exploit existing businesses while 

simultaneously looking for new opportunities (Gibson and Birkinshaw, 2004).  

 

The most important aspect of contextual ambidexterity is the necessary behavioural 

attributes of individuals capable of exercising their own judgment about how to 

divide time between exploratory and exploitative activities and the ability to 

integrate both activities (Gibson and Birkinshaw, 2004). Birkinshaw and Gibson 

(2004) have observed specific ambidextrous behaviours of individuals These 

distinctive behaviours that characterise ambidextrous employees are summarised as: 

taking the initiative and being alert to opportunities; being cooperative and seeking 

out opportunities to combine their efforts with others; acting as brokers who are 
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always looking to build new internal linkages; and multitasking working on several 

work streams at once. While these attributes have been observed in the context of 

ambidextrous business units in multinational companies (Birkinshaw and Gibson, 

2004), it is perfectly conceivable they are also relevant to the development of 

ambidexterity in an SME context. More research is required to understand how 

contextual ambidexterity is actually enabled (Simsek et al., 2009); and can be 

achieved through involving individual organisational members in a variety of 

contexts including organisations not necessarily classified as ambidextrous such as 

SMEs.  

 

Contextual ambidexterity is challenging to implement (Wang and Rafiq, 2012), like 

the other forms of ambidexterity it requires both time and other resources to allow 

exploratory activities (Judge and Blocke, 2008) and also effective integration 

mechanisms (Gibson and Birkinshaw, 2004). While contextual ambidexterity 

emphasizes the integration of exploration and exploitation within a business unit or 

individual it is not clear exactly how individual level ambidexterity transfers to 

organisational level ambidexterity (Volery et al., 2015). Contextual ambidexterity 

was developed by Birkinshaw and Gibson (2004) in the context of individuals in 

high-performance business units of large organisations, facilitated by ambitious 

goals and good social supports. However, while it is theoretically possible that the 

individual behaviours outlined are also relevant to SMEs their lack of resources for 

creating the high level context may render it inappropriate for SMEs.  

 

The three modes of ambidexterity are not mutually exclusive (O'Reilly and Tushman, 

2013; Papachroni et al., 2015). For example contextual ambidexterity is likely to 

incorporate temporal cycling of exploitation and exploration at the individual level. 

Similarly, new product development teams can comprise of people also working on 

the operational activities of the organisation and likewise ambidextrous individuals 

and organisations will utilise appropriate structures and temporal cycling for 

exploitation and exploration activities.  
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Having presented the three generic modes for achieving ambidexterity (Gibson and 

Birkinshaw 2004, Tushman and O’Reilly, 1996). It is necessary to elucidate some of 

the difficulties of achieving ambidexterity through these essentially static and 

conflicted modes. Ambidexterity is a key dynamic capability and as such must be 

capable of responding to dynamic environmental conditions. These modes of 

achieving ambidexterity take a static perspective: organisations become 

ambidextrous by adopting certain configurations.  However, contingency theory 

shows that alignment is a dynamic process rather than a static one (Aragon-Correa 

and Sharma, 2003; Slater et al., 2006). Firms have to continuously reconfigure their 

activities to meet the changing needs of their internal and external environments 

(Teece et al., 1997; Eisenhardt and Martin, 2000) and different combinations of 

exploration and exploitation may be required over time to maintain ambidexterity. It 

is therefore unlikely that the organisational configurations outlined above could deal 

with the entire range of boundary conditions that an organisation faces over time 

(Raisch et al., 2009). Dynamic capabilities comprise and integrate both static and 

dynamic components of exploitation and exploration and managing this process is a 

dynamic rather than static task (Raisch et al., 2009). Additionally, all three modes 

maintain the view of exploitation and exploration as conflicting activities and fail to 

consider the possibility that exploration and exploitation could actually be 

complimentary.  

 

Taking the contingency perspective of ambidexterity as a dynamic capability for 

eco-innovation in SMEs rules out to some extent the ability of any of these modes, 

structural, temporal or contextual to be useful on their own. In slow or moderately 

dynamic environmental conditions the costs of maintaining structural ambidexterity 

will prove an unnecessary cost, that may not be recovered from the development of 

new products or markets (Winter, 2003; Ambrosini and Bowman, 2009). Pursuing 

ambidexterity on a temporal basis may well miss the need for change if timing 

doesn’t coincide with environmental conditions. Contextual ambidexterity is widely 

dispersed and time-consuming to develop (Amit and Schoemaker, 1993) making it a 

costly option for SMEs.  
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3.3.4 Paradox Theory 

Despite Birkinshaw and Gibson’s, (2004) claims of the complementary nature of 

contextual ambidexterity, all three approaches to ambidexterity outlined above 

maintain the assumption of conflict between exploration and exploitation activities 

(Papachroni et al., 2015), with the role of ambidexterity being to balance the 

conflicting tensions. Some ambidexterity scholars however challenge this 

assumption of conflict (Cao et al., 2009; Gupta et al., 2006) and argue that 

employing a paradoxical perspective enables moving beyond the assumption of 

conflict between exploration and exploitation to investigating new ways by which 

both can be simultaneously accomplished (Andriopoulos and Lewis, 2009; Smith 

and Lewis, 2011; Papachroni et al., 2015; Petkovic and Orelj, 2013).  

 

A paradox is defined as:  

“contradictory yet interrelated elements that exist simultaneously and persist over 

time. Such elements seem logical when considered in isolation but irrational, 

inconsistent, and even absurd when juxtaposed” (Slaatte, 1968, p. 4). 

 

In practice adopting a paradoxical perspective could involve reframing the situation 

(Westenholz, 1993), developing paradoxical capabilities in managers (Eisenhardt et 

al., 2010; O’Reilly and Tushman, 2008), or adopting a mind-set and corresponding 

organisational processes that can address both aspects of a paradox dynamically over 

time (Heracleous and Wirtz, 2014). Distinguishing between a balanced and a 

combined view of ambidexterity, Cao et al. (2009) highlight the potentially positive 

effects of exploitation on exploration, as a ‘high degree of exploitative effort can 

often improve a firm’s effectiveness in exploring new knowledge and in developing 

resources that support new products and markets’ (Cao et al., 2009, p. 84). Cao et al 

(2009) claim ambidexterity is made up of two distinct but related dimensions a 

“balance dimension’ refers to the balance between exploration and exploitation and a 

‘combined dimension’ which refers to combined magnitude of exploitation and 

exploration.  



 

60 
 

 

Even as exploitation and exploration compete for resources in the short term, they 

are mutually reinforcing to enable long-term success (He and Wong, 2004). 

Increased competitive pressures can encourage firms to expand both their 

exploitative and exploratory activities (Auh and Menguc, 2005). These tensions are 

even more pronounced in contexts where new technologies do not immediately 

displace existing ones (Gilbert, 2005). For example in the context of eco-innovation 

even as firms work to develop new environmentally friendly technologies, they may 

still be reliant on incremental changes to fossil fuel technologies that are generating 

large profits. Such a setting demands exploiting existing technology, even as firms 

race to explore new possibilities (Smith and Lewis, 2011). 

 

Accepting paradox requires viewing tensions as an opportunity for creativity (Beech 

et al., 2004) as exemplified in two action research studies. Adopting paradoxical 

thinking they changed their focus to consider how they could achieve a combination 

of both possibilities. Smith et al., (2010) also found that more effectively attending 

to both exploration and exploitation simultaneously required dynamic decision 

making in which managers allocated additional resources to both the existing 

product and the innovation at the same time. Viewing decisions in the long term may 

reduce conflict over scarce resources as managers recognise that any choice is 

temporary, and both exploitation and exploration are vital to long-term success. 

From a dynamic capabilities perspective the opportunity of also looking outside the 

organisation for the necessary resources or capabilities for achieving ambidexterity 

is an appealing possibility.  
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Table 3-1 Summary of Main Approaches in the Ambidexterity Literature  

 

Source: Adapted from Papachroni et al., (2015, p. 87) 

 

 

3.4 Enabling Ambidexterity 

This study explores the development of ambidexterity as a dynamic capability in the 

context of eco-innovation in SMEs. While the main focus of the study is on the 

development of ambidexterity within SMEs it is evident that eco-innovation is a 

trans-boundary issue SMEs operating in this sector need to take into account the 

risks and opportunities presented by both international and external actors. 

Exploration in international markets and collaboration with external stakeholders 

may well present opportunities for SMEs to both gain access to a much larger market 

and address the issue of scarce resources. Through internationalisation and 

collaboration SMEs and entrepreneurs can get access to strategic resources and 

knowledge not otherwise available to them. 

 

3.4.1 Internationalisation Capabilities   

Traditionally, SMEs confined their activities to their local region or stayed within 

their national boundaries however for SMEs operating in eco-innovation sectors, it is 

not possible to participate in the market without taking into account the risks and 

Approach Fundamental	
assumptions

How	tensions	are	
managed Key	proposition Key	authors

Structural Contradictory	 Spacial	separation Institute	separate	business	units	with	different	
designs,	cultures,	and	processes	focused	on	
exploration	or	exploitation	

Tushman	and	O'Reilly	(1996);	Jansen,	
Tempelaar,	Van	Den	Bosch,	Volberda	(2009)

Termporal Contradictory	 Temporal	separation Alternate	temporally	and	sequentially	between	
longer	periods	of	exploitation	with	shorter	
periods	of	exploration	

Tushman	and	Romanelli,	(1983);	Gupta,	Smith	
and	Shalley	(2006);	Siggelkow	and	Levinthal	
(2003)

Contextual Independent	 Temporal	separation A	supportive	organizational	context	can	enable	
individuals	to	choose	between	alignment	and	
adaptability	activities	at	different	times	

Birkinshaw	and	Gibson,	(2004);	Gibson	and	
Birkinshaw	(2004);

Contingent Context	dependent Integration	and	
alignment

The	proper	alignment	of	endogenous	
organisational	design	variables	with	exogenous	
context	variables,	results	in	firm	performance	

(Burns	&	Stalker,	1961;	Lawrence	&	Lorsch,	
1967).	Aragon-Correa	and	Sharma,	(2003);	
Slater	et	al.,	(2006);	Raisch	(2009)	Smith	and	
Lewis,	(2011)
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opportunities presented by internationalisation. Internationalisation is defined in this 

study as “the process of mobilizing, accumulating, and developing resource stocks 

for international activities” (Ahokangas, 1998). Internationalisation can therefore be 

viewed as a dynamic capability that enables firms to acquire and use unique and 

interdependent resources that facilitate and contribute to internationalisation 

activities (Zahra and George, 2002; Nummela, 2004; Ruzzier et al., 2006). 

Internationalisation requires SMEs to deal with a range of different environmental 

situations and regulations in international markets and has the potential to generate 

more complex knowledge-based resources and develop better eco-innovations with 

the potential to ease entry to markets with more stringent regulations (Aguilera-

Caracuel et al., 2012; Di Marchi, 2012).  

 

Extant literature on the internationalisation of SMEs can be divided into two 

research streams of international entrepreneurship, one focused on the 

internationalisation of established SMEs who internationalise in order to grow or 

diversify their business. The other focused on SMEs that are international from their 

inception such as: ‘born globals’ and ‘international new ventures’ (Oviatt and 

McDougall, 1994). Studies that include both established and new SMEs are 

important, as the dynamic capabilities may be different in each case and the 

opportunity for cross case comparison may lead to improved understanding 

(Nummela, 2004). 

 

A company’s involvement in international business might arise when they engage in 

technology transfer or buy products from abroad (inward internationalisation), sell 

products to foreign markets (outward internationalisation) or cooperate in some other 

way with a foreign firm (cooperative internationalisation). This highlights the 

sometimes overlooked holistic nature of internationalisation (Korhonen, 1999). 

While these three modes of internationalisation can operate independently it is also 

possible that they may actually be complementary to each other and be mutually 

reinforcing. Inward activities may contribute to outward involvement especially in 

the early stages of internationalisation (Welch and Luostarinen, 1993) and in smaller 

firms (Korhonen et al., 1996). Through cooperative internationalisation, investment 
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in complements and other infrastructure needed for R&D or launching new products 

can be facilitated (Teece, 2014). Making connections between inward, outward and 

cooperative internationalisation is more likely in SMEs, as it is often the manager or 

entrepreneur who is responsible for all three activities thus permitting cross-learning 

process to occur (Welch and Luostarinen 1993). Internationalisation in all three 

forms can facilitate the accumulation of strategically relevant knowledge that could 

lead to improved supply chain, diversification or even the ability to build entirely 

new ecosystems within which international firms can operate (Boter and 

Holmquivist, 2003; Teece, 2014).  

 

However, similar to eco-innovation resources, SMEs may not have the internal 

resources available for internationalisation. Therefore the internationalisation of 

SMEs may need to take place through the use of external resources. In practice the 

externally available resources can be reached through cooperation with other firms 

or organisations that sell or otherwise provide valuable information for small firms 

(Ahokangas, 2003). The fundamental question then for SMEs is not whether to 

internationalise but whether to internationalise alone or in cooperation with other 

firms or organisations. 

 

3.4.2 Collaboration Capabilities 

Collaboration capability can be defined as ‘the actor’s capability to build and 

manage network relationships based on mutual trust, communication and 

commitment’ (Blomqvist and Levy, 2006). For SMEs in particular collaboration is 

critical for knowledge creation, innovation and growth (Miles et al., 2000; 

Blomqvist and Levy, 2006). Knowledge creation is social in nature, and social 

relationships that facilitate exchange of knowledge are an essential element of 

collaboration. The role of collaboration capability is heightened under conditions of 

high uncertainty (Tyler, 2001; De Marchi, 2012) and the ability to collaborate helps 

firms to create and transfer knowledge in pursuit of innovation and better 

performance.  
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In order to stay competitive, even the most capable knowledge-intensive companies 

have to identify and leverage knowledge produced beyond the borders of their own 

organisations as part of the innovation process (Knudsen and Nielsen 2010). 

However in the case of eco-innovation the need for collaboration is accentuated. 

Crossing organisational boundaries in search of new knowledge is a prerequisite for 

eco-innovation oriented SMEs who have to cope with uncertainty, dispersed 

knowledge and complexity in the innovation process (Ahuja, 2000b; Chesbrough, 

2006; Knudsen and Nielsen 2010; De Marchi, 2012; Ketata et al., 2014; Teece, 

2014).  Some have argued that inter-organisational learning is critical to competitive 

success and capability development, noting that organisations frequently learn 

through collaboration with other organisations (De Marchi, 2012: McGrath and 

O’Toole, 2016). In the case of eco-innovation collaboration capability can be viewed 

as a generic meta-capability enabling leverage of both internal and external 

knowledge resource bases in uncertain and complex environments (Miles et al., 2000; 

Blomqvist and Levy, 2006).  

 

Due to the wide-range of stakeholders such as: shareholders, employees, customers, 

suppliers, local communities, regulators and advocacy groups having an interest in 

eco-innovation activities (Gable and Shireman, 2004; Ketata et al., 2014) the 

necessity for SMEs to develop good collaboration capabilities is highlighted. The 

influence of advocacy groups is particularly important in the case of eco-innovation. 

Their ability to mobilise and communicate by means of modern technology has 

given them considerable power on various issues (Brugmann and Prahalad, 2007). 

These organisations regularly resort to public attacks on individual market-leaders, 

sometimes with indirect and serious consequences for an entire industry (Ketata et 

al., 2014). Social opinion of eco-innovation is extremely subjective, and changes 

constantly (Ketata et al., 2014). Hence, the complexity of eco-innovation stems from 

a multitude of external demands from various stakeholders with a variety of agendas. 

The added layers of complexity resonate inside the company also, eco-innovation 

activities can affect all functions within the firm, human resources, R&D, 

procurement, production and sales as well as the entire supply chain (Ketata et al., 

2014).  



 

65 
 

3.4.3 Levels of Analysis 

In this study the aim is to enable ambidexterity to achieve increased eco-innovation 

outcomes in SMEs. Both the level of analysis and the eco-innovation contexts will 

be discussed in order to elucidate the development of a conceptual model.  

Recognising that the value of dynamic capabilities is context dependent (Collis, 

1994; Winter, 2003) the context and boundary conditions of the study need to be 

stated explicitly (Barreto, 2010). 

 

Balancing exploitation and exploration is made particularly difficult due to the fact 

that tensions occur at all levels: at the individual level, the organisational level, and 

the social system level (March, 1991; Cantarello et al., 2012; Jansen et al., 2012). 

Prior empirical research on ambidexterity is focused primarily at the firm or business 

unit level, while empirical studies that examine the construct at a more individual 

level are scarce (Eisenhardt and Furr, 2010; Nosella et al., 2012; Raisch et al., 2009). 

Consequently our understanding of the individual managerial behaviours and 

organisational routines and processes that underlie a firm’s ability to both explore 

and exploit simultaneously, remains underdeveloped (Mom et al., 2009; Winter, 

2013; Rogan and Mors, 2014). 

 

Notwithstanding the potential of individuals to address paradoxical tensions the 

ability of managers to guide exploitation and exploration processes in ways that 

promotes ambidexterity at the organisational level is not a given (Lubatkin et al., 

2006). It remains unclear exactly how ambidexterity at the individual level results in 

ambidexterity at the firm level. Ambidexterity is a multilevel construct that needs to 

be studied at different levels of analysis, from the firm as a whole through to the 

individual. While the locus of ambidexterity may lie within the orchestration of skills 

and capabilities at the individual level, its contribution to obtaining above normal 

performance is contingent upon the organisational-level context (Jansen et al., 2012).  

A multi-level study of SMEs would enhance the understanding of ambidexterity and 

dynamic capabilities as nested concepts (Eisenhardt and Martín, 2000; Jansen et al., 

2012; Birkinshaw and Gupta, 2013; Volery et al., 2015). Having fewer hierarchical 
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levels, and more flexible structures managers of SMEs work at both operational and 

strategic levels and therefore have a greater ability than large organisations to 

transfer ambidexterity from the individual level to the organisational (Ates et al., 

2013) The transformation of capabilities from the individual level into capabilities at 

the organisational level may well be through the intersection of strategy and 

structure at the organisational level and competence at the entrepreneurial or 

individual level as claimed by (Knudsen and Nielsen, 2010). A multi-level study of 

ambidexterity in SMEs could establish if this is the case leading to improved 

understanding. 

 

Shifting the focus to the study of individuals, teams or single business units, engaged 

in a specific organisational process or project, would enable understanding of the 

means by which firms resolve specific tensions. A smaller unit of analysis allows 

researchers to discover the organisational routines and practices that combine to 

develop an ambidexterity capability (Litchfield and Gentry, 2010; Nosella et al., 

2012). The underlying assumption of individual-level studies is that ambidextrous 

organisations need ambidextrous individuals who are able to understand and react to 

the demands of both exploration and exploitation practices (O’Reilly and Tushman, 

2004; Papachroni et al., 2015).   

 

The small number of studies of individual ambidexterity that do exist, highlight the 

ability of managers to host paradoxical thinking (Lubatkin et al., 2006; Mom et al., 

2009; Volery et al., 2015). Lubatkin et al., 2006 develops a model to measure 

ambidexterity focused on the pivotal role of top management team in facilitating the 

processing of disparate demands essential to attaining ambidexterity in SMEs. The 

measure includes six exploration and six exploitation orientations derived from the 

extant literature and outlined in table 3-2. 

 

Mom et al., (2009) focus on the individual level and define ambidextrous managers 

as “multitaskers, able to host contradictions, and refine and renew their knowledge, 

skills, and expertise”. Mom et al., (2009) contribute to this effort by proposing and 
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clarifying three related characteristics of ambidextrous managers: ambidextrous 
managers host contradictions (Smith and Tushman, 2005, Tushman and O’Reilly, 
1996); they are multitaskers (Birkinshaw and Gibson, 2004, Floyd and Lane, 2000); 
and they both refine and renew their knowledge, skills, and expertise (Floyd and 
Lane 2000, Hansen et al., 2001, Sheremata, 2000).  

 

Recently a study by (Volery et al., 2015) into individual ambidexterity observed six 

entrepreneurs leading successful growth-oriented SMEs. The study extends the work 

of (Birkinshaw and Gibson, 2004) to observe ambidexterity in individuals in SMEs 

this study identified six behavioural patterns that facilitated the pursuit of 

ambidexterity. First, building and maintaining boundary-spanning relationships that 

support ambidexterity. Second, avoiding becoming trapped solely in exploitation by 

preserving time for exploration. Third, nurturing platforms for discussing exploration 

and exploitation related issues. Fourth, engaging in convergent and divergent 

thinking. Fifth, switching back and forth between task-oriented and change oriented 

activities. Sixth, shifting the focus of the organisation from exploration to 

exploitation and vice versa, as the current situation requires. This study provides a 

synthesis of individual behaviours and competencies that Volery et al., (2015) claim 

will achieve ambidexterity at the operating level. In keeping with March (1991), 

Volery et al., (2015) found that, exploitation appears to be the default activity for all 

of the entrepreneurs, with on average, seventy eight percent of their time spent 

dealing with actions pertaining to exploitation. However, most entrepreneurs actively 

engaged in creating time windows for pursuing exploration activities (Volery et al., 

2015).  Table 3-2 provides an overview of the individual behaviours associated with 

exploration and exploitation.  
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Table 3-2 Behaviours of Ambidextrous Individuals  
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3.5  A Conceptual Model of Ambidexterity 

Drawing on extant research on ambidexterity for innovation in general, it was felt a 

graphical representation such as Tushman et al’s., (2010) innovation streams could 

be adapted to represent ambidexterity for eco-innovation. This adapted model could 

be useful both as a measure of ambidexterity for eco-innovations and as a 

sensemaking tool to address the gap in practice discussed in chapter two. Innovation 

streams are portfolios of innovation that include incremental innovations in the 

firm’s existing products or services as well as more discontinuous innovations and 

moving from current markets into new markets. Innovation streams are unique to a 

firm, innovations can differ from one another based on their departure from existing 

products and/or markets as outlined in figure 3-1 (Tushman et al., 2010). 

Figure 3-1 Innovation Space   

 

Source: (Tushman et al., 2010, p. 1334)  
 

Tushman et al., (2010) show how ambidextrous organisation designs are more 

effective in executing innovation streams. An innovation stream refers to the 



 

70 
 

portfolio of products simultaneously managed by a firm or business unit (Tushman 

and Smith, 2002). Products are defined relative to the technology and the target 

markets of the firm’s existing product (Abernathy and Clark, 1985). In comparison 

to the existing products or services the firm’s innovation can be incremental 

(Christensen, 1997), architectural (Henderson and Clark, 1990), or discontinuous 

(Gatignon et al., 2002). Additionally, the innovation may be targeted to existing 

markets or new markets (Tushman et al., 2010). In the lower left section is the firm’s 

exploitative product or services developed through incremental improvement to the 

firm’s current product and targeted to the existing market. Exploration occurs in the 

space outside of this area. Sustained performance in a particular product class is 

dependent on a firm’s ability to compete at multiple points in a firm’s innovation 

space (Tushman et al., 2010).  

 

However, this representation of innovations is not without its limits, the 

classification of technological innovations on a scale from incremental to 

discontinuous is subjective and lacks clarity in relation to where certain innovations 

would fit. Further, the assertion that firms need to be able to compete at multiple 

points in the innovation space is problematic, particularly for SMEs and nascent 

firms and also in relation to emerging markets. This subjective classification of 

technological innovation as incremental and discontinuous highlights the need for a 

more fine-grained taxonomy of eco-innovation such as the one provided by 

Andersen (2008), in order to improve clarity and address the gap in practice. 

 

Focused on building eco-innovation theory, Andersen (2008) develops a taxonomy 

of eco-innovations that presents a more finely grained representation of the spectrum 

from incremental to discontinuous to be used for empirical analysis of the 

complexity of eco-innovation dynamics. The taxonomy elaborates five main types of 

eco-innovations, defined by the role they play on the market rather than their 

environmental effects. These are: add-on eco-innovations; integrated eco-

innovations; alternative product eco-innovations; macro-organisational eco-

innovations and general-purpose eco-innovations (Andersen, 2008).  
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Andersen (2008) elaborates the characteristics of this typology as: Add-on eco-

innovations refer to pollution and resource handling technologies and services. These 

are products or services that improve the environmental performance of the customer 

but the product in itself may not necessarily be environmentally friendly. Examples 

include: technologies and services that clean up, dilute, recycle, measure, control and 

transport emissions or are used in the extraction and supply of natural resources and 

energy. Integrated eco-innovations are cleaner technological processes and cleaner 

products. These are integrated innovations, which make either the production 

process or the product more eco-efficient (“cleaner”) than similar processes or 

products. Companies pursuing this strategy may wish to appear more eco-efficient 

than similar competitors, this does not preclude them from being introduced for other 

purposes, such as improved productivity also. These innovations enable energy and 

resource efficiency, enhance recycling or enable the substitutions of toxic materials. 

The innovations can be technical or organisational. The “greenness” of these 

products is relative to other similar products and may therefore change over time. 

This category stresses greening as a moving target. Alternative product eco-

innovations refer to new technological paths and represent a radical technological 

discontinuity. They are not necessarily cleaner than similar products but rather offer 

very different more environmentally benign solutions to existing products. These 

radical product innovations have wide systemic effects; they are built on new 

theories, capabilities and practices and may demand a change of both production and 

consumption patterns. The environmental dimension lies in the product/process 

design alone, which is greener than the alternative. The production method itself 

need not be clean, and in some cases attract little attention. Examples are renewable 

energy technologies (as opposed to fossil fuel based technologies) and organic 

farming (as opposed to conventional farming). Macro-organisational eco-innovations 

or new organisational structures entail new solutions for an eco-efficient way of 

organising society. This means new ways of organising production and consumption 

at a systemic level, entailing new functional interaction between organisations, 

between companies (“industrial symbiosis”), between families and workplaces, and 

new ways of organising cities and their technical infrastructure (“urban ecology”). 

These innovations imply changes in the regional and physical planning and technical 
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infrastructure in various ways. The innovations are organisational but may include 

technical innovations. They may be conceptually very radical hence representing a 

search discontinuity, but not necessarily technically radical. They emphasize the 

importance of the spatial dimension for eco-innovation and the need for 

organisational and institutional change. These innovations are often to a large degree 

within the domain of public authorities, who need to cooperate with companies to 

develop such novel solutions. Finally, general-purpose eco-innovations describe 

certain technologies that affect the economy profoundly and the innovation process 

more specifically, as they lie behind and feed into a range of other technological 

innovations (Bresnahan and Trajtenberg, 1995, Helpman 1998). Innovation 

researchers refer to how these technologies define the dominating techno-economic 

paradigm at any given time (Perez, 2000, Freeman and Louca, 2001). Changes in the 

general-purpose technologies are so fundamental that they will have major effect on 

eco-innovations and special attention should therefore be given to developments 

within these. Examples include, technologies such as ICT, biotechnology, and more 

recently nanotechnology and the enabling (derived rather than direct) effects they 

may have on eco-innovations.  

 

The dynamic nature of Andersen’s taxonomy is reflected in the different types of 

eco-innovations and how they have changed in contribution and roles in the eco-

innovation process over time and space. For example at one-stage add-on 

technologies were the only possible solution to environmental problems, today it is 

one among many alternatives. Eco-innovation is a complex and dynamic concept 

requiring both exploitation to address the negative impact of current technologies 

and exploration to develop new environmentally sustainable technologies and 

solutions, therefore eco-innovation itself is subject to the ambidexterity paradox.  
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3.6   Conclusion 

The literature suggests that while organisational ambidexterity is considered critical 

to long-term success it is difficult to achieve (March, 1991; He and Wong, 2004; 

Kang and Snell, 2009; Simsek et al., 2009; Wang and Rafiq, 2012; Birkinshaw and 

Gupta, 2013; O'Reilly and Tushman, 2013; Petkovic and Orelj, 2013; Sarkees et al., 

2014; Zimmermann et al., 2015), particularly in the context of resource challenged 

SMEs. Taking a dynamic capabilities contingency perspective on ambidexterity 

requires the consideration of resources available to the firm both in the internal and 

external environment. This raises the possibility of opening up firm boundaries to 

include external actors in resolving the tensions of exploitation and exploration and 

increases the options for firms developing an ambidextrous capability (Nosella, 

2012). As more research is conducted on ambidexterity it is becoming apparent that 

SMEs require a method of implementation that is specifically tailored to their needs 

and environment (Patel et al., 2013; Lubatkin, 2006; Volery et al., 2015; Voss and 

Voss, 2013). Ambidexterity is a dynamic not a static balance (Aragon-Correa and 

Sharma, 2003; Slater et al., 2006), firms have to continuously reconfigure their 

activities to meet the changing needs of their internal and external environments 

(Teece et al., 1997; Eisenhardt and Martin, 2000) and different combinations of 

exploration and exploitation may be required over time to maintain ambidexterity. 

Employing a paradoxical perspective enables moving beyond the assumption of 

conflict between exploration and exploitation to investigating new ways by which 

both can be simultaneously accomplished (Andriopoulos and Lewis, 2009; Smith 

and Lewis, 2011; Papachroni et al., 2015; Petkovic and Orelj, 2013). While 

integrative capabilities such as ambidexterity that have both operational and dynamic 

purposes deserve greater attention, it is also important to understand that dynamic 

capabilities require seeing the complete picture and developing an interlinked 

portfolio of dynamic capabilities (Peteraf et al., 2013). Ambidexterity is a multilevel 

construct that needs to be studied at different levels of analysis, from the firm as a 

whole through to the individual. While the locus of ambidexterity may lie within the 

orchestration of skills and capabilities at the individual level, its contribution to 

obtaining above normal performance is contingent upon the organisational-level 

context (Jansen et al., 2012). It is the contention of this study that the dynamic 

capability of ambidexterity at the individual level is transformed into ambidexterity 
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at the organisational level through strategy and structure at the organisational level 

and competence at the entrepreneurial or individual level (Knudsen and Nielsen, 

2010). 

 

Emanating from the analysis of the literature is the need for empirical analysis of the 

means by which ambidexterity is achieved in practice. Understanding the 

relationship between ambidexterity and eco-innovations and their interaction with 

firm specific processes of exploitation and exploration may well provide guidance 

for practicing managers. The need for practice based studies to produce a more 

finely grained understanding of the micro-mechanisms enabling ambidexterity has 

also been highlighted in the literature (Turner and Lee-Kelley, 2013; Volery et al., 

2015).  This would require the actions of managers to be monitored over a period of 

time to provide insights into the orchestration of ambidexterity at different levels and 

in different contexts. It is not intended to specify any one mode of ambidexterity but 

rather observe at the individual level what entrepreneurial SMEs actually do in 

practice. This study of managers in SMEs will allow for a two-way communication 

between academia and industry and will facilitate the validation of existing theories, 

leading to new theoretical developments and practical implementation (Bledow et al., 

2009).  

 

The main objective of this chapter was to review the extant literature so as to 

propose a theoretical framework for the exploration of ambidexterity as a key 

dynamic capability in the specific context of this study. The proposed theoretical 

framework depicted in figure 3-2 serves to clarify the research strategy whereby; the 

challenge of adapting to discontinuous change (eco-innovation) is represented.  
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Figure 3-2 Proposed Theoretical Framework – Capability Development for Eco-innovation 
 

 

Focus of this study  
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The proposed framework outlines both the endogenous and exogenous factors that 

determine an SME’s ability to adapt in response to eco-innovation opportunities. The 

SME’s strategic orientation in this case entrepreneurial and eco-innovation act as 

contingent drivers for the development of dynamic capabilities. In this context a 

portfolio of dynamic capabilities act to renew the SME’s resource base in order to 

pursue eco-innovation outcomes. The SME context is impacted greatly and 

contingent on the exogenous factors of complexity, uncertainty and munificence. 

The proposed theoretical framework in the context of this study of eco-innovation 

specifies the overall collection of interrelated concepts that will guide the research 

and determine what will be examined and what relationships will be looked at.  

 

Ambidexterity has been studied extensively in the context of innovation, however 

this study seeks to extend the application of ambidexterity to eco-innovation. 

Representing a dynamic environment, eco-innovations and markets are both 

complex and constantly changing, thus providing a suitable context for the study of 

ambidexterity. From an eco-innovation perspective, ambidexterity is not simply 

about whether a firm can pursue incremental and radical eco-innovation or compete 

in multiple markets, but rather how the development of an ambidextrous dynamic 

capability will enable SMEs to survive in the face of changing market conditions 

(O'Reilly and Tushman, 2008).  

 

In this chapter the theoretical foundation and the boundaries for the practical 

research stage have been established. Chapter four will make explicit the context and 

boundary conditions of the study (Barreto, 2010), and discuss the research 

methodology used, and the process by which this research will proceed. 
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4 Chapter Four: Research Methods  
 

The purpose of this chapter is to outline the way in which this research is designed to 

answer the research question while also addressing both the ‘relevance gap’ and 

issues relating to methodological choices in dynamic capabilities research. The 

philosophical viewpoints of the researcher and the proposed methodology will be 

made explicit together with the research approach employed. Action research was 

used in this study, and therefore the history and process of action research study will 

be discussed in detail, giving an explanation for why action research study was 

chosen, and why it was considered more suitable for this particular study over other 

available research methods. 

 

Aligned to the gap between theory and practice is the issue of appropriate 

methodologies for studying dynamic capabilities. In carrying out a systematic review 

of peer reviewed journal articles on dynamic capabilities Eriksson (2013) highlights 

a number of issues relating to extant dynamic capabilities research methods. These 

include: the use of past performance data against current status of dynamic 

capabilities; the inappropriate use of cross-sectional data for studying change; 

loosing the essence of dynamic capabilities in operationalisation, the need for more 

meaningful research settings, and the lack of proper reporting of the research process 

and justification of the choices made (Eriksson, 2013). While dynamic capabilities 

have been traced by using large datasets (Adner and Helfat, 2003), they can best be 

analysed through in-depth qualitative research (Danneels, 2010; Teece, 2012). The 

empirical research on dynamic capabilities is still relatively new and scarce therefore, 

qualitative methods such as case studies and action research are likely to yield 

powerful insights.  
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4.1 Introduction 

Management research is distinct in a number of ways, it draws on knowledge from a 

range of disciplines, including: economics, sociology, psychology, anthropology, 

statistics and mathematics, enabling management research to gain new insights that 

cannot be obtained through research in any of these disciplines separately (Easterby-

Smith, 2012). However, for well over a decade much debate has focused on the need 

for management research to address the double hurdle of being both theoretically and 

methodologically rigorous, while at the same time embracing the world of practice 

and being of practical relevance to managers (Starkey and Madan, 2001; Hodgkinson 

2001; Easterby-Smith et al. 2008; Bartunek and Rynes, 2014). This so-called 

‘relevance gap’ continues to pose a challenge for management research to the extent 

that the British Journal of Management (BMJ) have recently called for another 

special issue on this topic (Anon, 2015). Management research therefore, needs to 

engage with both theory and practice and address problems that interact with both 

rather than either one alone (Hodgkinson, 2001; Saunders et al., 2012).  

 

In relation to dynamic capabilities research specifically Eriksson (2013) highlights a 

number of issues relating to extant dynamic capabilities research methods. These 

include: the use of past performance data against current status of dynamic 

capabilities, the inappropriate use of cross-sectional data for studying change, the 

essence of dynamic capabilities being lost in operationalization, the need for more 

meaningful research settings, and the lack of proper reporting of the research process 

and justification of the choices made (Eriksson, 2013).  

 

4.1.1 Research Purpose and Objectives 

The purpose of this research is to enable the intentional development of 

ambidexterity as a key dynamic capability for eco-innovation in SMEs. Given the 

purpose it follows that the main research question must be: 

How can ambidexterity as a key dynamic capability be developed for eco-

innovation in SMEs? 
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Based on the purpose of the research and the research question, the objectives are to: 

Clarify the role of ambidexterity as a key dynamic capability for eco-innovation in 

SMEs. 

1) Clarify the role of ambidexterity as a key dynamic capability for eco-

innovation in SMEs. 

2) Develop a theoretical framework for the development of dynamic capabilities 

for eco-innovation in SMEs. 

3) Specify a mode of ambidexterity suitable for resource constrained SMEs.  

4) Address the ‘relevance gap’ in management through taking action to improve 

dynamic capabilities for eco-innovation in ten SMEs in Ireland. 

5) Specify a conceptual model of ambidexterity for eco-innovation to improve 

sense-making for managers and policy makers. 

6) Outline recommendations for developing dynamic capabilities for eco-

innovation in SMEs. 

 

4.1.2 Research Background and Environment 

In chapter two it was established that this study would address the content, process 

and contingencies of dynamic capability development for eco-innovation in SMEs. 

Eco-innovation presents itself as a context well suited for studying dynamic 

capabilities. As highlighted previously the regulatory drivers of eco-innovation have 

received considerable attention in the literature (Porter and Van de Linde, 1995; 

Diaz-Garcia et al., 2015), but much less is known about the processes and specific 

routines for developing dynamic capabilities in SMEs. Eco-innovation requires 

extensive and distributed knowledge and resources and large potential markets that 

are only likely to be available in a wider business environment. Therefore the 

external business environment as a source of knowledge and other resources is even 

more important in an eco-innovation context. The nature of eco-innovation as a 

nascent, dynamic and systemic field of study, influenced considerably by its 

environment in terms of complexity, uncertainty and munificence greatly increases 

the likelihood of improving our understanding of the development of dynamic 

capabilities in SMEs. 
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The relevance of this study can be linked to European Union (EU) eco-innovation 

policy and more specifically smart grid policy as a response to the problem of global 

climate change. Eco-innovation as defined in this study is: “innovations which are 

able to attract green rents on the market” (Andersen, 2006). As a sub-set of eco-

innovation, a smart grid is defined as:  

“an electricity network that can cost-efficiently integrate the behaviour and 

actions of all users connected to it – generators, consumers and those that do 

both – in order to ensure economically efficient, sustainable power systems 

with low losses and high levels of quality and security of supply and safety”.  

Council of European Energy Regulators (2014)  

Smart Grids comprise a wide and evolving range of advanced technologies from 

electricity generation, through transmission, distribution and metering, together with 

all products and services associated with commercial and domestic end users. 

Electricity is the fastest-growing element of total global energy demand, and the 

requirement to meet this demand in a cost effective, secure and sustainable way is 

driving the growth of the smart grid market.  

 

Through its programmes the European Union (EU) gives financial support for 

projects or organisations that further the interests of the EU or contribute to the 

implementation of a EU programme or policy. Since 2009, European legislation and 

policy has prioritised the support of smart grids. While still a nascent area, it is 

growing, and in 2013 the European Commission estimated that there were 459 smart 

grid projects underway across the EU, involving €3.15 billion investment (Sanchez, 

2014). The Interreg North-West Europe Programme is one such programme that 

fosters transnational cooperation to make North West Europe a key economic player, 

with high levels of innovation, sustainability and cohesion (Interreg homepage). 

Interested parties can apply for project funding by responding to calls for proposals, 

as was the case with this project led by Údarás na Gaeltachta, the economic, social 

and community development agency for Irish speaking regions in Ireland.  



 

81 
 

 

With its abundance of renewable resources, Ireland has distinct advantages as a test 

bed for smart grid applications and research. With a target of 40% of electricity 

generated from renewable sources by 2020, Ireland’s rich wind energy resource is 

the highest in the EU for variable renewables within a single system (SEAI, 2014).  

 

Smart grid is driven by a range of things including, national policy drivers, EU 

drivers and the international context. At national level the development of smart grid 

is driven mainly by the Sustainable Energy Authority of Ireland (SEAI) and Forfás. 

The Sustainable Energy Authority of Ireland was established as Ireland's national 

energy authority under the Sustainable Energy Act 2002. SEAI's mission is to play a 

leading role in transforming Ireland into a society based on sustainable energy 

structures, technologies and practices. SEAI supported Údarás na Gaeltachta in 

putting an application together for Interreg IVB in 2012. The application was 

successful and the project commenced. The remainder of this chapter outlines the 

researcher’s interaction with this project including the methodological choices 

available and the research strategy employed for this study.  

 

4.2 The major research paradigms explained 

As with all human activity, research is grounded in some philosophical perspective 

or paradigm. Before embarking on a research design it is useful firstly to reflect 

briefly on the historical and philosophical basis in which research design is grounded. 

An awareness of explicit and implicit philosophical assumptions serves to increase 

the quality of research (Easterby-Smith et al., 2012) and helps establish the 

researcher’s beliefs and assumptions in relation to the creation of knowledge in this 

study.  

 

The term ‘paradigm’ is frequently used in discussions of research methodologies. It 

is necessary to note that the term itself has been described in a number of different 

ways in relation to research, including: worldviews, epistemological stances, shared 
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beliefs within a research field, and model examples (Morgan, 2007). These 

descriptions are not mutually exclusive nor indeed is any one more correct than the 

other, but for the purpose of this study, paradigm is taken as a system of shared 

beliefs within a research field.  

 

In the natural sciences the paradigm was assumed to be positivism, with its 

deductive method of asserting cause and effect based on the logic of science. The 

rise of positivism is credited to Auguste Comte (1798-1857) and is based on the 

assumption that there exists a ‘real world’, which can be measured objectively. 

Research is carried out by means of hypothesising fundamental laws, which can then 

be declared true or false by the demonstration of observations. The positivist 

paradigm favours hard data and quantitative methods such as statistics, to 

demonstrate findings. Positivism assumed that the research methods of the natural 

sciences could be easily applied to the study of social phenomena (Riley et al., 2000), 

and hence positivism remained the dominant paradigm in both natural and social 

science research up to the 1970’s. However, by the 1990’s as deficiencies became 

apparent and positivism had declined sharply, allowing the interpretative paradigm 

and qualitative methods to take hold in the social sciences (Denzin and Lincoln, 

1994; Easterby-Smith et al., 2008).  

 

A central focus for management and organisational researchers is producing 

knowledge about human actions and activities in organisations (Sandberg, 2005). 

Advocates of the interpretive paradigm claim that ontological and epistemological 

assumptions and methodological procedures in the positivist paradigm have 

significant theoretical limitations for advancing the understanding of human and 

organisational phenomena (Denzin and Lincoln, 1994 and 2000; Sandberg, 2005) 

and called for a refocus on the interpretative paradigm and the use of more 

qualitative methods. The interpretative paradigm can be traced back to Max Weber 

(1864-1920) and is based on the idea that reality is socially constructed rather than 

objectively determined (Easterby-Smith et al., 1991). Interpretive social science 

concerns itself with an investigation of systems of meanings particularly with the 

system of organisation called common sense, from this it follows that a theory is true 



 

83 
 

or useful if it makes sense to the individuals being studied and if others gain more 

understanding of a particular social event or phenomenon through reading it. Hence 

the job of the social scientist is not to gather facts and measures but to enquire into 

the meanings people place on their experiences. 

 

The work of Guba and Lincoln (1988), expanded the discussion of research 

philosophy through their development of a framework for comparing different 

paradigms in social science research, commonly referred to as the philosophy of 

knowledge trilogy: ontology, epistemology, and methodology ( Morgan 2007). 

Ontology refers to what we believe about the nature of reality. Can reality be 

observed objectively or is reality a subjective interpretation of the observer? 

Epistemology refers to what we will accept as proof and what constitutes reliable 

and valid knowledge. Some researchers consider acceptable knowledge to be in the 

form of facts and figures that can be measured as in the case of the natural sciences, 

while other researchers seek deep understanding of a phenomena and the meaning 

actors attach to it. Methodology refers to the procedures and design of a research 

study, the methodology used can be based on an inductive, deductive or abductive 

approaches.  

 

Guba and Lincoln’s early comparisons were between positivism and interpretivism, 

and were rooted in the ontological issues of knowledge creation. Subsequently their 

system was expanded to include the additional concept of axiology (Creswell, 1998) 

and also to consider other paradigms such as critical theory (Guba, 1990), post-

positivism (Guba and Lincoln, 1994), and participatory research (Lincoln and Guba, 

2000), these comparisons were also rooted in ontological issues, leading Morgan, 

(2007) to refer to them collectively as metaphysics, to describe issues relating to both 

the nature of reality and truth in the form of objective knowledge about reality. 

Morgan, (2007) claims this idea of a metaphysical paradigm captures Guba and 

Lincoln’s “top-down” approach, which in turn constrained any subsequent 

epistemological assumptions about the nature of knowledge and limited the range of 

methodological assumptions about generating knowledge. Promoting the use of 

particular research methods while excluding others could be interpreted as 
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prescriptive. Thus, resulting in a constrained intellectual curiosity lacking creativity 

and blinding researchers to aspects of social phenomena, or even new phenomena 

and theories (Feilzer, 2009; Kuhn, 1962). Table 41 shows Guba and Lincoln’s 

framework summarising the main assumptions of positivism and interpretivism in 

terms of their ontological, epistemological, axiological and methodological stance. 

 
Table 4-1 Main Assumptions research philosophies  

 

Source: (Saunders et al. 2012, p. 119) 

 

Positivism and interpretivism have been described as a dichotomy, with positivism 

holding that reality can be objectively observed, while searching for casual 

relationships in order to create law like generalisations and assuming that research is 

undertaken in a value-free way. Interpretivism on the other hand, advocates that 

reality is socially constructed and can only be observed subjectively by a researcher 

whose values and beliefs impact on the research. Crucial to the interpretivist 

philosophy is the notion that the researcher enters the social world of the research 

subject in an attempt to understand their world from their point of view (Creswell, 

2013). Critics of positivism argue that business and management research is far too 

complex to lend itself to theorizing by definite “laws”. It has also been argued that 
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excluding the researchers own values from the research process is impossible. Even 

a researcher adopting a positivist perspective decides what to study, what objectives 

to pursue and what data to collect (Saunders, 2012).  

 

This focus on metaphysical issues rather than on the most meaningful research 

questions and the procedures most appropriate for answering them is problematic 

(Khun, 1970; Morgan, 2007). With growing acceptance for combining quantitative 

and qualitative approaches, this long standing metaphysical system for comparing a 

range of paradigms between the poles of positivism and interpretivism has been 

exhausted (Morgan, 2007). Social science research could be better served by a 

different paradigm with an emphasis on the value of a pragmatic stance, a view that 

has been missing from the Guba and Lincoln metaphysical debate (Feilzer 2009;  

Morgan, 2007). 

 

After a period of being largely ignored in social science research, pragmatism has 

again gained popularity in the last decade (Morgan, 2007; Creswell, 2013; Forester 

2013; ) due in part to the increased interest in mixed methods research and the 

growing need to bridge the relevance gap. Pragmatism was first introduced by 

Charles Peirce in 1878, who contended that, our carefully thought out beliefs are 

really rules for action. Further contributions were made by William James (1842-

1910) and John Dewey (1959-1952); these three scholars laid the foundation of this 

field and are generally regarded as the founding fathers of this perspective.  

 

Pragmatism claims that the way theories were historically developed in the 

metaphysical paradigm caused the main subject matter of the research to become less 

clear and ambiguous (Morgan, 2007). The pragmatic approach does not ignore the 

relevance of ontology, epistemology and axiology from the philosophy of knowledge. 

It simply, rejects the top-down privileging of ontological assumptions in the 

metaphysical paradigm as too narrow an approach to issues in the philosophy of 

knowledge (Morgan, 2007). Building on the work of Patton (1975), Morgan (2007) 

proposes an organising framework for understanding what the pragmatic approach 
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can offer social science methodology. Table 4-2 summarises the main distinctions 

between a pragmatic approach and the methodological stances of qualitative and 

quantitative research. This comparison is based on three choices that are central to 

both research purposes and procedures. Morgan’s framework is deliberately 

organised around key issues in social science research methodology, rather than 

focusing on abstract issues of the metaphysical paradigm (Morgan, 2007).  

 

Table 4-2: A Pragmatic Alternative to Social Science Research Methodology  

 

Source: (Morgan, 2007, p. 71) 

In table 4-2 Morgan, (2007) addresses three dualities upheld by the metaphysical 

paradigm. First, the distinction between induction and deduction, considered one of 

the key features that distinguish qualitative and quantitative research, has 

traditionally been presented as a sharp contrast between ways of connecting theory 

and data. However, in practice the actual process of moving between theory and data 

never operates in only one direction. The pragmatic approach acknowledges this 

through the use of abductive reasoning, moving back and forth between induction 

and deduction, converting observations into theories and then assessing those 

theories through action. From a pragmatic stance, the only way to assess theory is 

through action. Hence, abduction is regularly used in pragmatic reasoning to further 

a process of inquiry that evaluates the results of prior inductions through their ability 

to predict the workability of future lines of behaviour (Dewey, 1938; Argyris and 

Schon, 1996; Morgan, 2007). 

 

Second, Morgan, (2007) argues that the forced dichotomy between subjectivity and 

objectivity is also an artificial division of the relationship between the researcher and 

the research process. Taking the positivist perspective, quantitative research stresses 

Qualitative	
Approach

Quantitative	
Approach

Pragmatic	
Approach

Connection	of	theory	and	data Induction Deduction Abduction

Relationship	to	research	process Subjectivity Objectivity Intersubjectivity

Inference	from	data Context Generality Transferability
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the need for the researcher to be independent from the research issue (Miles and 

Huberman, 1994). However, qualitative researchers in the social sciences have 

argued that no researcher can be completely objective (Eisenhardt, 1989). Likewise 

Morgan (2007) argues that no researcher can be completely subjective. The 

pragmatic stance of intersubjectivity asserts that there is no difficulty with the view 

of a single “real world” where all individuals have their own unique interpretations 

of that world. Intersubjectivity allows the researcher to decide when and where to be 

involved during the course of the research. 

 

The final dualism that Morgan 2007 seeks to transcend with this framework is the 

distinction between knowledge that is either specific to a particular context or 

generalizable. The pragmatic approach again rejects the need to choose between 

these extremes. From a pragmatic point of view, what is important is the extent to 

which knowledge gained in one specific case can be taken and used in other 

appropriate circumstances. Once again, this involves a process of working back and 

forth, between specific results and their more general implications. This process 

Morgan (2007) calls transferability a term he borrowed from Lincoln and Guba 

(1985, p. 297).  

 

In summary, pragmatism questions the need for the dichotomy between positivism 

and interpretivism and calls for a convergence between quantitative and qualitative 

methods. Reiterating that these approaches are not different at an ontological or 

epistemological level but share many common features in the way they approach 

inquiry (Hanson, 2008; Johnson and Onwuegbuzie, 2004). Pragmatism avoids the 

contentious issues of the nature of reality and truth, accepting, that reality can be 

singular or multiple both open to empirical inquiry (Feilzer, 2009). Knowledge 

generated from pragmatic research reflects both the researchers and the participants 

values and beliefs and can be generated from either or both quantitative and 

qualitative methods. For pragmatists the central focus of research is to solve practical 

problems in the ‘‘real world’’ by focusing on research questions and objectives  

(Dewey, 1925; Rorty, 1999; Morgan, 2007; Creswell, 2013).   
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4.3 Research Strategy – Action research study 

In chapter three it was highlighted that, ambidexterity is still a relatively young 

academic field in need of further, context specific studies (Simsek et al., 2009). Eco-

innovation in SMEs represents a unique context where ambidexterity is both critical 

and difficult to implement. While several things have been established in the 

literature and research is continuing strongly, the focus to date has been mainly in 

the positivist paradigm using survey methods and cross-sectional or ex-post data, 

frequently relating to large well established organisations, classed as ambidextrous 

(Cao et al., 2009; Gibson and Birkinshaw, 2004; Patel et al., 2013; Birkinshaw and 

Gibson, 2004). Issues that are less clear are: how can SMEs develop ambidexterity 

as a key dynamic capability?  

 

A synergistic view of organisational ambidexterity as a key dynamic capability was 

proposed as a basis for conducting a multi-level study of the process of intentional 

development of ambidexterity, through internationalisation and collaboration in 

pursuit of eco-innovation in SMEs. Addressing this question, will contribute new 

knowledge to the area of research aiming to understand the factors that lead to the 

development of dynamic capabilities for eco-innovation in SMEs. This is important 

as both dynamic capabilities and the factors leading to their development may be 

different for SMEs and new firms compared to large and more established firms 

(McKelvie and Davidsson, 2009) and similarly eco-innovations also have features 

that are distinct from innovation in general (Andersen, 2008). 

 

4.3.1 Justification of the paradigm and methodology chosen 

This study is focused on seeking deep understanding of the development of 

ambidexterity as a dynamic capability, so as to render the concept useful to 

practicing managers and policy makers. Therefore the philosophical assumptions 

underlying the research are pragmatic in nature, the aim of the researcher is not to 

establish an absolute truth but to gain utility (Reason and Bradbury, 2013). A 
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pragmatic approach in the form of an action research study will allow for the 

abductive connection of theory to data, the intersubjective nature of pragmatism 

allows the researcher to be involved during the course of the research, and the 

general implications of the research may be transferred to other appropriate 

situations. Indeed it is claimed, abduction specifically supports the development of 

self-help competencies for organisations dealing with innovation issues (Halecker, 

2015), thus, making it an excellent choice for this particular investigation. 

 

The distinct components of this research include the areas of intentional 

development of ambidexterity in the context of eco-innovation, and the problems and 

issues unique to an SME environment. As part of the philosophical stance of 

pragmatism, research questions are considered to be the central focus of the study. 

The review of literature showed that while the dynamic capability of ambidexterity is 

considered essential for survival, the intentional development of ambidexterity and 

dynamic capabilities generally, is an understudied topic (Helfat et al. 2007; 

Birkinshaw et al., 2016). To expand the potential for new discoveries of knowledge, 

researchers need to try different methods to those previously used. To advance 

beyond the limitations of the present knowledge an exploratory method is required 

(Lewin, 1949). In this situation action research study is an optimal choice, as it 

brings an exploratory aspect to the research allowing for iterative observation of the 

development process.  

 

4.3.2 Reasons for using an action research study 

To change something it is necessary to be able to move back and forth between 

theory and practice and try things out to see what works. The researcher needs to be 

involved so as to move the change process along and generate and present 

knowledge for the process. Because this is a EU project with a defined lifespan there 

is a need to produce practical results and create knowledge that is useful and 

transferable to other EU Projects. Therefore an action research study with the 

potential to achieve results through action was considered the most suitable approach 

for this research. Additionally the potential to address many of the methodological 
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criticisms leveled at past empirical studies of dynamic capabilities (Eriksson, 2013) 

was also considered in the choice of methodology.  Hence, there are many reasons 

for using action research study in this research. 

 

First, the research methodology has been guided by the research question and 

research objectives. The intentional development of ambidexterity requires an 

empirical situation where this process can be driven by the researcher and is flexible 

enough to allow for changes during the process. It is possible that action research 

interventions and procedures will not work as intended, or that the proposed 

interventions are not the ideal solution that they were assumed to be. In this case, 

another solution that was not initially contemplated may arise during the research 

phase, and the theories behind the research may need to be re-examined for their 

appropriateness. This is the nature of action research characterised by abductive 

reasoning, alternating between deduction and induction.  

 

Second, the ability of action research to address the practice-relevance gap. Because 

of the nature of action research it involves collaboration with mangers, dynamic 

capabilities require managers to possess not only conceptual and analytical skills, but 

also the cognitive ability to explore for new opportunities and the leadership skills to 

integrate them into their organisation. With its focus on developing “soft skills” in 

managers action research is ideally suited to study the development of ambidexterity 

(Zuber Skerritt and Perry, 2002). Action research is attractive to managers and 

makes access to organisations easier for researchers (Coghlan and Coghlan 2002, 

Dick 2002; Sankaran 1999; McNiff, Lomax and Whitehead 2001; Abraham 1994, 

Easterby-Smith et.al.2001). (Sankaran and Tay 2003), cite a number of the reason for 

the appeal of action research to managers including the fact that action is an integral 

part of the research that helps managers implement change effectively and improve 

practice in the workplace. Action research allows practitioners to research their own 

professional activities helping managers in their professional development by 

critically examining their own beliefs and practices. Action research is founded on a 

research relationship in which managers are involved as participants in the change 

process.  
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Third, using over simplified quantitative measures to operationalise dynamic 

capabilities will reduce the rigour of a study (Eriksson, 2013). Due to the complex 

nature of the concept the study of ambidexterity as a dynamic capability must 

consider the context, and hence rich contextual data is necessary (Ambrosini and 

Bowman, 2009). Addressing Eriksson’s (2013) call for meaningful research settings, 

the intentional development of ambidexterity in this dynamic and uncertain market is 

considered both meaningful and useful in terms of the ability to capture new 

knowledge and solve a practical issue. 

 

Fourth, because dynamic capabilities deal with change, incorporating time and 

focusing on the sequence of events is by definition a characteristic of dynamic 

capabilities research (Langley, 1999; van de Ven and Huber, 1990; Eriksson, 2013). 

Much dynamic capabilities research has tended to equate current dynamic 

capabilities with past performance, a factor cited as hampering the development of 

the dynamic capabilities approach (Eriksson, 2013).  Through collecting data in real 

time, action research has the potential to overcome this post-rationalisation dilemma 

and improve our understanding of the construct (Eriksson, 2013).  

 

Finally, the research approach was also influenced in some aspects by the dual role 

as both researcher and practitioner. Action research is particularly suited to students 

in full-time employment (Coghlan and Brannick, 2014; Zuber Skerritt and Perry, 

2002). It is more relevant than other approaches as it allows the researcher to study 

real-life significant problems collaboratively in their workplace and assists in 

organisational change and learning while at the same time allowing fieldwork to be 

used for academic research. The opportunity to explore first-hand the development 

of ambidexterity in a dynamic and uncertain environment strengthened the argument 

for action research, as it is an excellent choice for research in such an environment. 

Action research is particularly well suited for solving real-world problems in 

complex situations where the focus is on action. The researcher can propose a theory, 

test it in practice, receive feedback and then modify the theory in response to the 
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feedback (Avison et al., 1999). This allows action research to respond to changes in 

the organisational environment, and to produce flexible and emergent theories as 

these experiences are put to the test and adapted over time (Sankaran et al., 2009). In 

this situation both the action and the methodology become more refined through 

iterative cycles of action and evaluation while at the same time allowing the 

researcher to address the dual goals of solving a practical problem within an 

organisation, and generating new knowledge and understanding (French, 2009; 

McKay and Marshall, 2001; Zuber Skerritt and Perry, 2002; Perry, 2012; Coghlan 

and Brannick, 2014). 

 

Action research not only provides a method to investigate and improve professional 

and organisational practice, it also provides an opportunity to develop the 

competencies of both the researcher and the participants by practicing additional 

skills that enhance learning within the organisation (Zuber Skerritt and Perry, 2002). 

Action research has recently been suggested specifically as a mechanism for 

organisational learning and developing dynamic capabilities  “Insider action research 

is viewed as one way to develop new capabilities” (Coghlan and Shani, 2013, p. 643). 

Whereby, action research through its collaborative processes can improve work 

practice, fosters skills for creating co-operation, redefining organisational values and 

beliefs, and re-aligning management focus (Coghlan and Shani, 2013). 

 

4.3.3 A theoretical contribution 

Having justified the suitability of action research for this study, this section outlines 

how a theoretical contribution will be made through using abduction in the form of 

systematically combining empirical findings from the action research study with 

extant theory, to develop new theory.  

 
Based on the notion that a theoretical contribution is not simply dependent on the 

ability of a study to advance knowledge by providing original insight into a 

phenomenon it must also have utility or usefulness for some purpose (Corley and 

Gioia, 2011). Academics need to engage more fully with the tensions of research and 
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practice to increase the chances of finding something new and interesting, and at the 

same time increase the likelihood of producing influential research (Campbell et al., 

1982; Rynes et al., 1999; Bansal et al., 2012; Bartunek et al., 2006; Van de Ven, 

2007; Schein, 2010; Rynes, 2012). The use of an abductive approach in this study 

allows the researcher to move “back and forth” between theory and practice in a non-

linear process (Storbacka, 2011). The researcher works in a circle of iteration, 

matching theories by systematically combining findings from the literature with 

empirical evidence (Dubois and Gaddle 2002 and 2013).  

 

Drawing on Checkland (1981), abduction starts with an area of concern, based on 

data about the phenomenon, which can be gathered through observation of a 

practical problem (Kovács and Spens, 2005) or previous theoretical knowledge and 

experience (Dubois and Gadde, 2002). From the results of first observations and 

attempts to match theory and practice a preliminary theoretical or conceptual 

framework is proposed. The framework can be used as a reference for collecting 

further empirical data. The goal is to match theory and reality to solve a practical 

problem through the process of systematically combining empirical data with 

insights from theory (Storbacka, 2011). Through this method-driven interaction, the 

framework is modified and refined over time reflecting what is discovered through 

fieldwork analysis and interpretation (Dubois and Gadde, 2002). The iterations 

between theory and practice are repeated until theory matches reality, and they are 

systematically combined (Dubois and Gadde, 2013).  

 

In this research project the abductive approach will lead to theoretical, 

methodological and practical results. Abduction can build on existing theory through 

a modified theoretical framework or lead to new insights about existing phenomena 

through examining these from a new perspective (Kovács and Spens, 2005). It can 

have methodological implications in terms of the framework for recommendations 

deduced from the research strategy and application of methods. Abduction can lead 

to concrete and transparent implications for management practice in the form of 

transferable results to other projects.  
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A novel research setting can help to stretch the boundary conditions of a theory and 

thereby extend the theory to other contexts (Snow, 2004; Ridder et al., 2012). For 

example, when applying dynamic capability theory to eco-innovation in SMEs, this 

extension of the extant theory has the potential to further build theory. This way of 

positioning is helpful for ensuring that the findings are intelligible and synthesized 

within the favoured, relevant theory domain (Ridder et al., 2012). Therefore, the 

researcher can explore links to the initial theory domain and systematically combine 

the existing theory with what is found in the new context.  

 

 

4.4 The research procedure 

In this section, the research procedure will be discussed with the main emphasis on 

the action research element. Action research study is a good representation of reality, 

and an excellent source of data from which further analysis can be made. Because 

action research studies build on actual practices and experiences, they can be linked 

to action and their insights transferable to other similar situations. The action 

research study may represent a meta-study of the core action research project or a 

subset of a larger action research study. Using an action research study in this 

research will allow the testing of a theoretical concept – ambidexterity in real-time in 

an SME environment. This will allow for the framework to evolve during the study 

as empirical findings and new theoretical insights are gained during the process 

(Dubois and Gadde, 2002). 

 

4.4.1 The origins of action research  

 

Action research has been defined as an approach to research that is based on a 

collaborative relationship between researcher and client, aimed at both solving a 

practical problem and generating new knowledge (Coughlan, 2003). Action research 
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developed mainly from the work of Kurt Lewin and the group-dynamics movement 

of the 1940s, and involves a cyclical process of identifying a problem or change 

opportunity, planning action, gathering data, taking action, and then reflecting on the 

results of that action in order to plan and take further action (Lewin, 1946; Argyris et 

al., 1985; Reason and Bradbury, 2013; Coghlan and Brannick 2014). Lewin’s work 

led to the development of an approach to change, learning, and participation, through 

action research. His work on human dynamics in groups evolved into research on 

work teams and site-based management, and his theories of organisational and social 

change were taken up by a growing human relations and organisational development 

movements (Coghlan, 2005).  

  

Lewin’s action research grounded in local problem solving, was promoted in the 

United States by external consultants who, working from a positivist perspective set 

up controlled experiements and measured results (Herr and Andersen, 2015)  This 

tradition of action research continued for over 40 years, with the action research 

generally paid for by companies. This became known as organisational development, 

pursuing change in the interest of the power elite (Lewin, 1999), subordinating the 

research and inquiry dimensions. In Europe however, where strong labour 

participation in unions prevailed, the tendency for management control of the change 

process was lessened, and action research developed in its participatory forms.  

 

The most important feature of action research is that it moves the locus of control in 

varying degrees from the academic researcher to those traditionally referred to as 

“the subjects” of research. There are several terms in current use that describe 

research done either by or in collaboration with practitioners or community members. 

The most common ones are action research, participatory action research (PAR), 

practitioner research, action learning, action science, learning history, collaborative 

action research, appreciative inquiry, clinical inquiry research, cooperative inquiry, 

and reflective practice, each of these reflect the different purposes and traditions 

from which they originated (Coghlan and Brannick, 2014).While this confusing 

array of methods come under the umbrella of ‘action research’ it should be borne in 
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mind that action research at its core describes a research approach that focuses on 

simultaneously generating action and research in a collaborative manner. 

 

4.4.2 Implementing action research 

 

While the focus of action research is on action, care needs to be taken to also 

produce knowledge. Knowledge is produced in action research through the 

integration of first, second and third person inquiry (Reason, 2006; Coghlan and 

Brannick, 2014). First person inquiry refers to the researcher inquiring into their own 

practice and underlying assumptions, intentions, philosophy, and behaviour. First 

person inquiry is usually recorded in journals, and personal notes, and enables 

practitioners to reflect on their own values and assumptions and how they behave in 

the organisation (Coghlan and Brannick, 2014). Second person inquiry occurs 

through individuals collaborating with others to create a community of inquiry. 

Second person practice may have a number of stakeholders such as, management or 

project teams, external consultants or other organisations in the industry. Third 

person inquiry stems from the work of first and second person practice and 

constitutes the contribution that the research makes to an impersonal wider audience 

through dissemination of the learning and knowledge about what it is like to work in 

these systems and how they can be changed during the course of the research. In 

contrast to action research traditionally research focused only on third person 

research, whereby researchers do research on third persons and write about it for 

other third person audiences (Coghlan and Brannick, 2014). This study will 

incorporate all three types of inquiry. 

 

While action research bears similarities with other forms of research a central 

dilemma unique to action research is the relationship of the researcher to the research 

setting and participants (Herr and Anderson, 2015). Unlike traditional social science 

research that discourages the researcher from intervening in any way in the research 

setting, action research requires some form of intervention (Aygris and Schon, 1991; 

Herr and Anderson, 2015). These interventions by action researches can take many 
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forms. Action researchers may be insiders or outsiders to a research setting, they 

may seek to collaborate with or simply observe participants. This is a complex 

relationship and is best described as points along a continuum between complete 

insider and complete outsider (Herr and Anderson, 2015). In the middle are studies 

done by collaborations among insiders and outsiders. These studies are known as 

participatory or collaborative research. While necessary for the validity of the study, 

positioning oneself along this continuum is a difficult task as even the notions of 

insider and outsider are multilayered and fluid, and can change during the research 

study (Herr and Anderson, 2015).  

 

The core steps of action research have been articulated differently by authors over 

the years. In the context of doing action research in one’s own work environment 

(Coghlan and Brannick, 2014) propose a model close to Lewin’s initial style of 

action research, this will be adopted for this study. This style of action research is 

relatively simple, and involves iterations of gathering information to construct the 

problem situation, planning a course of action, taking the action, and evaluating the 

results, as illustrated in figure 4-1. These steps are repeated in a cycle until the 

completion of that section of the research (Coghlan and Brannick, 2014). 

Figure 4-1 The Action Research Cycle 

                            

 Source: (Coghlan and Brannick, 2014, p. 9) 

Prior to commencing the first cycle a pre-step is proposed in which the driving forces 

for the change are outlined and examined. The cycle of activities form an action 

research spiral in which each cycle increases the researchers knowledge of the 
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original question, or problem, and, it is hoped, leads to its solution. These cycles can 

be completed in any timeframe ranging from minutes to months.  

Figure 4-2 Spiral of Action Research Cycles 

 

 Source: (Coghlan and Brannick, 2014, p. 11) 

 

In any action research project there can be multiple action research projects 

operating at the same time. In the case of academic projects such as post-graduate 

thesis these will result in at least two action research projects (the thesis) and a core 

action research project (the organisation). This complexity can be further 

compounded by the existence of nested action research projects operating within the 

core project. The researcher needs to be careful to make sure knowledge is generated 

from all of these projects and presented in a manner that can be understood. 

 

4.4.3 Potential problem sources in action research  

Action research is about change and intervention, whereby researchers and 

practitioners work with practitioners on issues of concern. The involvement with 

practitioners and researchers, however, does not necessarily guarantee successful 

contributions to knowledge that can significantly influence both the development of 

theory and managerial practice. The one-off nature of action research projects has 

caused action research to be criticised for a lack of repeatability and hence claims of 
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poor rigour (Eden and Huxham, 1995). Action research has in recent times been used 

to address a wide range of issues, resulting in marked differences in the application 

of this style of research. As outlined above it is possible to find references to: 

participatory action research (PAR), practitioner research, action learning, learning 

history, action science, collaborative action research, appreciative inquiry, clinical 

inquiry research, cooperative inquiry, and reflective practice. The amount of 

different classifications and directions has led to confusion for the novice action 

researcher, and prevented a higher uptake of action research in management. 

 

Researchers who want to use the action research method should be aware that the 

skills that are required to conduct action research are not entirely the same as the 

skills needed for other research methods (Easterby-Smith, et al., 2012). Action 

researchers need to be good facilitators, skilled in techniques for probing and 

eliciting information from respondents. Additionally action researchers need to have 

the ability to alternate between the roles of co-interventionist and researcher and be 

capable of deriving theoretical abstractions about these experiences (Easterby-Smith, 

et al., 2012). All researchers come with some ‘pre-understanding’ of a research topic 

and setting. While it is common for other research approaches to be explicit about 

researcher biases at the outset of a research project, it is important for action research 

to resist making assumptions before the project, as this may affect the emergence of 

alternative interpretations (Eden and Huxham, 1996).  

 

Addressing this Eden and Huxham (2007) identify characteristics of action research, 

which they recognise as being difficult to achieve but essential to consider if action 

research is to be valid. These characteristics are summarised as: action research 

demands the involvement of the researcher with the intent to change the organisation 

or situation while acknowledging that this many not succeed or the change may not 

result in the intended outcome. Action research must have some implications beyond 

those required for action or knowledge generation, it must be possible for the results 

to inform other contexts. In addition to being usable in everyday life, action research 

demands valuing theory, with theory elaboration and development as an explicit aim 

of the research process. Action research requires a high degree of systematic method 
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and order in reflecting on the research data and the emergent theory of each cycle of 

involvement. In action research the process of exploring the data rather than 

collecting the data must be replicable. Action Research is an obvious research 

method when the objective is to explore theory in relation to practice, but it is 

difficult to justify the use of action research when the same aims could be satisfied 

with more transparent and less demanding approaches, such as controlled 

experiments or surveys. The history and context of the intervention is critically 

important in the interpretation of the validity and applicability of the results of action 

research (Eden and Huxham, 2007).  

 

Argyris and Schon, (1996) also highlight some issues specifically related to the 

researcher. The researcher’s closeness to the research setting in which the action 

takes place can pose threats to the production of valid knowledge. Being busy with 

getting things done, can prevent the researcher from thinking and reflecting. 

Familiarity may prevent the researcher from seeing what they actually do and leave 

them unable to describe the action knowledge. Researcher biases and self-interest, 

may blind them to data that might have caused them to change their minds. A short-

term focus on pressing business matters may prevent them from taking a potentially 

useful longer-term view. 

 

Furthermore, the complexity of action research can make analysis and presentation 

difficult, the cyclical and embedded nature of the work involved does not lend itself 

to being presented in the linear format of a thesis. The holistic nature of action 

research allows the researcher to be aware of the connections between various events, 

variables and outcomes and they may be tempted to view everything as relevant. It is 

necessary for the researcher to show the connections but not lose sight of the whole 

(Blaxter et al., 2001). The action researcher needs to take care that they remain 

focused on the intended research objectives. The researcher can easily fall into the 

trap of consulting rather than conducting action research and producing change. The 

researcher must be explicit about the goals they are working towards, rather than 

waiting to see what emerges. 
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4.4.4 Quality of Research Design 

When judged solely by the criteria of traditional positivist research, action research 

has been deemed as lacking validity (Susman and Evered, 1978). Action research 

does not lend itself to repeatable experiments indeed its distinctive role is played 

when experiments are inappropriate (Eden and Huxham, 1996).  Action research has 

been considered, “an imprecise, uncertain and sometimes unstable activity” (Eden 

and Huxham, 1996, p. 84) compared with many other research approaches. However, 

these challenges aside action research offers the potential for improving our 

understanding of change in organisations and researchers should not be deterred 

from using action research in appropriate situations. Action research is a practice-

centered approach ideally suited for both studying and developing dynamic 

capabilities in organisations (Coghlan and Shani, 2008). Table 4-3 compares the 

engagement process between the researcher and the action research client. 
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Table 4-3 Distinction between Action Research and ‘Pure’ Research 
 

 

Source: Adapted from Darwin, (1999) 

 

As can be seen from table 4-3 action research, practitioners are not merely research 

“objects” studied by external academic researchers. Instead they become, at the very 

least, collaborating or co-researchers engaged in changing and sustaining new 

practices. In this way, action research is seen as a way of reconciling theory and 

practice. Contrary to traditional or ‘pure’ research methodologies, which assumes 

abstract theoretical knowledge and the primacy of research as ‘expert’. 

 

Similar to other forms of qualitative research action research relies on rich, 

contextual data, the quality of which can best be measured in terms of 

trustworthiness criteria proposed by Lincoln and Guba (1985). These criteria are 

credibility, transferability, dependability and confirmability, as an alternative way of 

evaluating qualitative research. 

 

Action	Research Pure	Research

Entry
Client	or	researcher	presents	
problem.	Mutually	agreed	goals.

Researcher	presents	problems	
and	defines	goals.

Contracting
Business	and	psychological	
contracting.	Mutual	control.

Researcher	controls	as	expert.	
Keeps	client	happy.	Minimal	
contracting.

Diagnosis
Joint	diagnosis.	Client	
data/researcher's	concepts.

Researcher	carries	out	expert	
diagnosis.	Client	provides	data.

Action
Feedback,	dissonance.	Joint	
action	plan.	Client	action	with	
support.	Published.

Report	often	designed	to	impress	
client.	Published.

Evaluation
New	problems	emerge.	Recycles.	
Generalisations	emerge.

Rarely	undertaken

Withdrawal Client	self-supporting. Client	dependent.
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Credibility parallels internal validity and refers to “the believability of the data” 

(Lincoln and Guba, 1985). The credibility of data can be increased by sufficient 

depth and triangulation (Guba and Lincoln, 1985). The empirical phase of this 

research involved iterative cycles of action research both in terms of the overall 

project cycles and also a large number of independent cycles in relation to each of 

the ten SME. This facilitated theoretical saturation, and ensured a high level of depth 

was achieved during the empirical phase. Furthermore, data was generated through 

different methods, including researcher observation, semi-structured interviews, 

project documentation, and from secondary sources, such as company reports, 

publicity and websites, all facilitating triangulation. The inclusion of a wide range of 

informants including entrepreneurs and managers, the project manager, project 

partners and government agencies, also contributed to the triangulation of findings 

and hence the study’s credibility. Additionally, the researcher also took steps to 

ensure a good level of knowledge in relation to the topic, the participants and data 

collection methods.  

 

An extensive literature review for this study ensured a high level of familiarity with 

the extant literature concepts; and the synthesis of various constructs from the 

dynamic capabilities, ambidexterity, eco-innovation and management literatures. In 

order to encourage honest answers and observations, and reduce respondent bias 

participants were encouraged to give both negative and positive feedback, this was 

achieved by asking participants which aspects of the project the liked and which 

aspects they disliked or found difficult. The use of incentives as part of this EU 

project may also increase the possibility of the participants being biased toward 

reporting only positives impacts and aspects of the project (Bryman and Bell, 2011). 

However, the level of financial incentives awarded to SMEs was relatively low and 

were not considered the main reason for SME engagement as evidenced by many of 

the SMEs in the findings. In addition to this the use of multiple types of 

interventions were employed both financial and non-financial which also increased 

the credibility of the findings. The possibility of researcher bias in relation to truth 

and accuracy has also been highlighted particularly in relation to action research 

(Herr and Anderson, 2015). Again the use of a number of techniques including 

implementing triangulation of findings, participant feedback, and reflexivity have 
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been used in this research to combat researcher bias (Herr and Anderson, 2015). 

Reflexivity is a technique whereby action researchers actively and critically reflect 

on potential biases during the research process. Through the use of critical reflection, 

the researcher becomes more self-aware and endeavours to control biases that could 

unduly influence the findings. In this study results were validated through 

continuous critical reflective practice both by the researcher alone and with 

colleagues during project evaluations. Developing the skills and habits of self-

reflexivity is a necessary skill for all action researchers (Herr and Anderson, 2015).  

 

Transferability in qualitative research is comparable to external validity in 

quantitative research (Lincoln and Guba, 1985). External validity is about 

generalisation to a wider population (Eisenhardt, 1989), while transferability in 

qualitative research refers to the extent to which findings can be transferred to other 

similar situations. Given the exploratory nature of this research, it is not intended to 

generalise its findings beyond the specific context in which they have been generated. 

However, while this research has focused on Irish SMEs within the context of eco-

innovation, the parameters of this study could be easily replicated in another region 

or similar situation. Given the fact that this was a EU project it could be feasible for 

another researcher to replicate this same study, in a similar setting, to further test and 

compare the findings. 

 

Dependability in qualitative research is similar to reliability or how replicable a 

study is (Lincoln and Guba, 1985). In the context of qualitative research 

dependability refers to the stability of the data over time and ease with which the 

reader can make sense of the results (Lincoln and Guba, 1985). Qualitative studies 

typically focus on exploring a particular issue at a particular time and are context 

specific making replication difficult. However the dependability of qualitative 

studies can be increased by applying extant theory in parallel to data collection, 

using different sources of data, and a range of data collection tools and techniques all 

of which are employed in this study (Lincoln and Guba, 1985). Dependability and 

sense making is also addressed in this study in the detailed description of the 
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research background, strategy and process, which could also facilitate the 

repeatability of this study possible at least to some degree. 

 

Confirmability equates to objectivity or neutrality of the data and is more relevant to 

positivist research. In the case of action research the researcher’s closeness in this 

research process is seen not as a reality, but as an absolute necessity, as action 

research requires some form of intervention on the part of the researcher (Aygris and 

Schon, 1991; Coughlan and Brannick, 2014; Herr and Anderson, 2015). However, 

while there is no possibility of an action researcher being completely impartial, some 

level of objectivity can be expected in any research in terms of the choices made and 

attempts by the researcher to minimise researcher bias. While acknowledging the 

closeness of the researcher to this research, the iterative nature of the study, 

abductively moving back and forth between design, implementation and reflection 

and the engagement of the researcher in first, second and third person enquiry 

increases the objectivity of the research process. The thesis offers a clear chain of 

evidence, from the quotations and tables provided in Chapter five to the 

interpretations of these findings discussed in Chapter six, thus showing that these 

interpretations are grounded in the data and are not simply as a result of the 

researcher’s imagination (Lincoln and Guba, 1985). 

 

Any researcher using a novel research approach needs to consider putting in extra 

effort to demonstrate the validity and reliability of their research. Action research is 

full of choices, and the key to quality in action research is to be aware of these 

choices and understand their consequences (Reason and Bradbury, 2013). One of the 

main issues identified with action research was the difficulty in providing strong 

rigour throughout the process (Reason, 2006; Coghlan and Brannick 2014; Coghlan 

and Shani, 2014). Action research should not be judged by positivist criteria but 

requires its own quality criteria (Coghlan and Brannick, 2014). To ensure rigour in 

this research, the advise of Reason (2006) as outlined in (Coghlan and Brannick, 

2014) is taken, through attempts to answer five questions necessary for quality action 

research. These are: 
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1. Is the action research explicit in developing a praxis of relational 

participation? How well does the action research reflect the cooperation 

between the researcher and the members of the organisation? 

2. Is the action research guided by a reflexive concern for practical outcomes? 

Is the action project governed by iterative reflection as part of the process? 

3. Does the action research include a plurality of knowing which ensures 

theoretical integrity, extends ways of knowing and has a methodological 

appropriateness?  

4. Does the action research engage in significant work? The significance of the 

project is an important quality in action research. 

5. Does the action research result in new and enduring infrastructures? In 

other words, does sustainable change come out of the project? 

Due to the diverse range of issues action research can address there can never be 

only one ‘right way’ of doing action research. This diversity opens up a wide range 

of choices for the conduct of inquiry (Reason, 2006). Choices in relation to the 

above questions will now be made clear and transparent in the account of the 

implementation of this study. 

 

4.5 Implementation of the action research  

Having identified an appropriate research strategy, this section will describe the 

practical implementation of this strategy in detail. For the implementation of the 

action research, a generic model for action research as proposed by (Coghlan and 

Brannick, 2014) was adapted to this environment. While more detailed versions of 

action research exist, it is felt this style is simple enough to provide the benefits of 

action research, while not being overly bureaucratic for an SME environment. 

Reflecting the need to address two goals the model in figure 4-3 outlines how a 

practical problem within an organisation, and the generation of new knowledge and 

understanding will be facilitated in this study. 

 

The three cycles were recorded in the core action research project are depicted with 

each of these cycles in turn containing a nested cyclic action research process, 
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consisting of constructing, planning, acting, and evaluating, as developed by 

(Coghlan and Brannick, 2014). This cyclic process allows for continual refinement 

as the research progresses. Similar to most action research projects this one involves 

multiple action research cycles operating concurrently with different and sometimes 

overlapping time spans. When action research is utilised for academic purposes there 

are at least two action research cycles operating in parallel. In the case of this study 

there are three: the thesis, the EU project and the individual SMEs as outlined in 

figure 4.3.  
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Figure 4-3 Conceptual Model of this Action Research Thesis. 

 

Source: Adapted from (Zuber Skerritt and Perry 2002) 
 

From the model, both the distinction and the interrelationship between the thesis 

action research and the core action research project can be seen. The core action 

research comprises the EU project that the researcher is working on with colleagues 
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with an intended outcome of facilitating ambidexterity for eco-innovation in SMEs. 

Nested within the cycles of the core action research are the action research cycles of 

each of the ten SMEs who interact with the project at different stages.  

 

As can be seen from the conceptual model the nested and multilevel nature of action 

research increases complexity and has the potential to affect the rigour of the study. 

Therefore, a strong emphasis has been placed on verifying the rigour of the 

implementation of this study. To ensure rigour in this research, the advice of Reason 

(2006) as outlined in (Coghlan and Brannick, 2014) is taken. By outlining below 

how Reason’s five questions are addressed through the process of action research in 

the different phases of this study rigour will be established. Following this, 

justification for the sample selection and types of data collection methods are 

presented along with a summary of the amount of data collected. 

 

4.5.1 Relational Participation 

The structure of the research involved and the research environment is not entirely 

standard, in that the focus is on SME engagement within a EU project with ten 

project partners, depicted in figure 4-4. While the unit of analysis from a research 

perspective is the SMEs, Údarás na Gaeltachta, are the lead partner in the GREAT 

Project and the client from an action research perspective. The relationships between 

the participants are outlined in figure 4-4 and details of the relationship between this 

study and the overall project objectives are outlined in appendix 9-5. 
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Figure 4-4 Structure of the GREAT Project and Research Environment 

 

  
The project is made up of ten partners, including three enterprise development 

agencies, two universities and five private sector organisations, from five EU regions. 

While the project engaged in four work packages throughout the five regions, this 

study is confined to the researcher’s work on two of these packages (highlighted in 

appendix 9-5) in the Irish region.  The main point-of-contact was the Lead Partner’s 

project manager, who’s role was to ensure the required outputs from the four project 

work packages were achieved by the ten project partners and to facilitate 

collaboration between partners, industry, academics and policy stakeholders.  

 

The GREAT project commenced in June 2013 and finished in December 2015 with 

the aim of accelerating the deployment of smart grid benefits, including renewable 

energy and distributive generation in North West Europe (NWE). The Project was 

funded under the Interreg IVB NWE Programme and had a budget of €2.8 million 
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which was 50% co-funded by the ten project partners. The implementation of the 

project focused on four work packages, summarised in Appendix 9-5.  

The researcher joined the project in November 2014 as development officer and was 

assigned responsibilities under work packages 2 and 3 and included sourcing, 

evaluating, and assisting SMEs to pursue opportunities in the smart grid market.  

 

The researcher’s line manager and chain of command was the project manager. 

Throughout the study a strong communication link was maintained between the 

researcher and the project manager this helped to develop a praxis of relational 

participation between the researcher and all stakeholders in the project, particularly 

the partners who were involved in work packages 2 and 3. The research took place in 

10 SMEs who engaged with the GREAT Project. Pseudonyms have been used to 

preserve the privacy and confidentiality of the SMEs and people involved in this 

research. Many more SMEs engaged with the project but this group of ten represent 

the greatest amount of interaction with the project and all ten SMEs availed of at 

least one incentive. In this position the researcher was able to gain a first-hand and 

in-depth knowledge of these SME’s. This facilitated an insight that would not 

normally be available to an outsider and also had the added benefit that the 

researcher was able to influence the implementation of the research, actively 

bringing it into operation rather than having to rely on others to implement the 

research.  

 

The researcher and the project manager worked in the same offices for the entire 

duration of the researchers time working on the project. This facilitated daily 

discussions, observations and reflection on the progress and implementation of the 

project. The researchers reflections are detailed in a research journal that contains 

over 150 entries. Additional to this face-to-face informal meetings were held 

between the researcher and the project manager before each skype meeting, partner 

meeting, and during the preparation of project progress report. These amount to 16 in 

total and are recorded in the researchers journal. This gives an indication of the 

strong collaborative environment that existed throughout the study. During these 
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meetings the focus was primarily on engagement with SMEs and facilitating 

exploration and ambidexterity in the smart grid market. These meetings served as an 

opportunity to align the project objective of, increasing awareness of market 

opportunities and stimulating product and market development through interventions, 

with the research objectives of taking action to improve ambidexterity in SMEs. 

 

4.5.2 Practical Outcomes 

Both the researcher and the client were motivated by a need to improve the situation 

for the SMEs. Having diagnosed the cause of the problem, actions were designed to 

improve the situation. The following activities were set out to support SMEs:  

1. Defining a system of incentives with a simple administration process, that 

offers support for SMEs that have ambitions to enter international energy 

markets. 

2. Stimulating SMEs to avail of the incentives, by inquiring into their 

internationalisation needs and organising intake of incentive applicants from 

the regional SMEs. 

3. Following progress on the usage of the incentives and carrying out activities 

to stimulate collaboration. 

4. Evaluating the implementation of the support program and dissemination of 

results.   

 

These practical outcomes were reflected on throughout the entire study. In each 

evaluation phase of the cycle the researcher investigates the outcome of the action 

taken and reflects critically on the findings. During this evaluation stage the 

researcher and the client determine which element of the action phase produced the 

desired results, or which element needed to be adjusted for subsequent cycles. 

Knowledge and theoretical insights gained during the evaluation phases were 

extracted and applied to the research narrative (Dick, 2002a). 
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As this is a EU project, a wide range of both qualitative and quantitative indicators in 

relation to the project outputs were reported on a quarterly basis. The researcher was 

responsible for compiling these for the SME activities in Ireland; they were then 

discussed and reflected on with the project manager and partners 6 and 9. These 

results were considered in terms of their implication for further actions. This process 

of stepping back and reflecting on experience, with a view to planning further action 

is the critical link between experience, interpretation and taking new action (Coghlan 

2006).  

 

4.5.3 Plurality of Knowing 

In 4.3.3 it was outlined how the abductive approach used in this action research 

project will lead to theoretical, methodological and practical results. Throughout the 

project and especially during evaluation meetings, theoretical discussions focused on 

finding or developing a model of ambidexterity for eco-innovation. This necessitated 

the researcher presenting models from the extant literature to colleagues and 

evaluating these in light of the empirical evidence collected during the action 

research. As evident in the large amount of literature reviewed there was a strong 

focus on theory, which continued throughout the entire action research and beyond. 

Building on existing theory and iteratively reflecting on theory and practice, a 

modified framework of ambidexterity for eco-innovation was developed (see figure 

6.2).  

 

Methodological implications in terms of the research strategy and application of 

methods are outlined. Both the researcher’s and the participants capacity for enacting 

action research have been enhanced as a result of this project. The manner in which 

EU projects are enacted in general seems to implicitly suggest the suitability of 

action research as a methodology.  

 

Concrete and transparent implications for management practice in the form of 

transferable results to other projects have been developed. Managers’ knowledge of 
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ambidexterity, eco-innovation and action research have all been enhanced, in 

addition to their capacity to practice ambidexterity in eco-innovation markets.  

 

This research project engaged with a wide audience, including academics, practicing 

managers, and policy makers. The knowledge that is generated from this research is 

theoretical, methodological and practical and integrates the researcher’s own 

learning (first person), the collaborative learning with colleagues and SMEs (second 

person) and dissemination and feedback from a wider peer and policy audience (third 

person) inquiry thus giving it integrity (Coghlan and Brannick 2014). 

 

4.5.4 Significance of the Work 

The significance of this study can be viewed from two perspectives, environmental 

and economic. From an environmental perspective this study can be linked back to 

EU policy in developing smart grid, markets in response to the problem of global 

climate change. Since 2009, European legislation and policy has prioritised the 

support of smart grids. Smart grid is a growing area of interest, in 2013 the European 

Commission estimated there were 459 smart grid projects underway across the EU, 

involving €3.15 billion investment (Sanchez, 2014). In light of the European Union’s 

objectives to develop a clean, sustainable, reliable and efficient electricity market, 

smart grid technologies and services are being developed and deployed by SMEs, 

which allow their active participation in the electricity market. However, these SMEs 

are still facing barriers to entering and expanding in the smart grid market.  

 

Electricity is the fastest-growing element of total global energy demand. The 

requirement to meet this demand in a cost effective, secure and sustainable way is 

driving the development of a high growth market for smart grids. It is estimated that 

by the year 2020 global investment in smart grid projects will exceed €300bn 

worldwide, including technology infrastructure (Forfás 2013). Electric power 

systems constitute the fundamental infrastructure of modern society (Massoud Amin,  
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2011), often massive in scale, electric power grids and distribution networks reach 

virtually every home, office, factory, and institution in developed countries.  

 

From an economic perspective this research is significant because of the dominance 

of SMEs. According to a recent European Commission study, SMEs account for 

99.8% of enterprises in the non-financial business sector across the EU28, 

employing nearly 90 million people, and generating more than EUR 3.7 trillion of 

value added (Muller et al., 2015). Since SMEs are the economic driving force of all 

EU economies, facilitating their growth and improving our understanding of how 

they change and grow is important. For three partners in the GREAT Project, all of 

who are enterprise development agencies, the focus of attention has been on 

facilitating the growth and development of SMEs in the Smart Grid Market.  

 

4.5.5 New and Enduring Infrastructures 

From both a client and an SME perspective this research helped to produce a better 

understanding of ambidexterity and eco-innovation in SMEs, including the unique 

challenges faced by SMEs. The 10 SMEs involved in the research have all increased 

both their knowledge in relation to ambidexterity and have also achieved improved 

levels of ambidexterity as a result. The development of a framework for 

ambidexterity in eco-innovation is a tool that can be used by both SMEs and 

researchers. It is anticipated that this research will provide future researchers with a 

good foundation upon which to further investigate this area of facilitating 

ambidexterity for eco-innovation in SMEs. For the majority of SMEs this was their 

first experience of engaging with a EU project. Without exception all 10 SMEs 

confirmed they intend to actively seek out EU projects to engage with in the future. 
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4.5.6 Justification of sample selection   

Investigating the development of dynamic capabilities is dependent on “looking in 

the right places” (Di Stefano et al., 2010, p. 1200); the approach in this study is that 

a project focused specifically on facilitating ambidexterity offers such a place. The 

selection process relied on the logic that purposeful sampling is necessary to answer 

the research question. One of the main aims in the selection process was to find 

information-rich cases capable of answering the research question. In the context of 

this study this means SMEs need to be starting out or engaged in eco-innovation 

activities and show a willingness to engage in exploration activities. SMEs can be 

new companies or established and have a strategic intention to grow, this is in 

keeping with the two measures of dynamic capabilities: survival and growth (Helfat 

et al., 2007).  

 

Ambidexterity is a multilevel construct and therefore should be studied at many 

different levels of analysis, from the firm as a whole through to the individual 

employee. While the unit of analysis is the SME, the main informants will be the 

strategic decision makers within the companies. SMEs are owned and managed by 

one individual or a very small group of individuals, who make virtually all strategic 

decisions. Managers often hold multiple roles and are in charge of both operational 

and strategic functions (Ates et al., 2013). This suggests that the owner-manager 

might be the key driver of ambidexterity and thus, a central actor. During this 

research, collaboration was also sought with the project manager and other project 

partners. 

 

4.5.7 Ethical considerations  

This research investigated the facilitation of exploration of eco-innovation markets 

for SMEs. Interviews normally took place in a private meeting room, unless a 

participant chose to be interviewed in another setting. Data recordings and the 

researchers journal were kept in a secure location that was accessible only to the 

researcher, and all information supplied by participants was treated with the utmost 

discretion. All names and identifying details were removed at the time of data 
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analysis and organisation names were substituted with pseudonyms to protect the 

privacy and confidentiality of those involved in the research.  

 

The core action research part of the study was merged with the everyday work life, 

and therefore observations, suggestions and opinions were gathered seamlessly as a 

part of the normal daily interactions.  Individuals involved in the research work were 

personally consulted for their permission to include their opinions and input. This 

participation was spread over approximately fourteen months, the reflective work 

was carried out after the project work ended so that the time involved was neither 

distracting nor unduly burdensome for the participants.  

 

The potential for problems arising due to power-relationship issues did not exist, as 

none of the research participants were in a subordinate position to the researcher, and 

were encouraged and willing to voice any opinions or objections that arose. If 

participants had any concerns they were also free to contact the project manager 

directly, who would raise any issues directly with the researcher.  

 

4.5.8 Data collection  

Data collection was carried out in the form of a qualitative action research study with 

case study data being collected throughout three action research cycles of the 

development of ambidexterity in 10 SMEs as part of an EU Project called GREAT. 

Taking the advice of (Coughlan and Brannick, 2014) data collection during all stages 

of the core action research is presented in such a way as to make explicit what 

occurred during the various elements of the cycles of action.  

 

Pre-study  

During the pre-study stage the driving forces for the change are outlined and 

examined, this was done using a report: “GREAT Smart Grid Market Analysis: 

Barriers and Opportunities for SMEs in Ireland” which was carried out specifically 



 

118 
 

for the project. This report summarised the findings of opinions expressed by over 

100 SMEs in the Smart Grid market in Ireland. Respondents were contacted and 

their opinions were collected based on detailed surveys, meetings and discussions. 

The report highlights a number of barriers, which should be addressed to enable 

market access for Irish SMEs. Through analysing the findings of this report, the 

original project proposal, and talking to the project manager, the researcher gained 

the background knowledge necessary for the constructing stage of the action 

research. 

 

Constructing 

The constructing stage of the cycles is conducted in meetings with the project 

manager and partners 6 and 9. The questions posed in relation to the problem 

situation during each constructing stage focus on: what needs to be addressed by this 

action cycle? What is the desired outcome from this action, and why? What action is 

needed to achieve the desired outcome? The answers to these questions were 

recorded and formed the basis for planning action. 

 

Planning action 

In the first cycle the planned interventions were the promotion of an incentive 

scheme and SME workshops. The details of these interventions were defined with 

the project manager and partners 6 and 9, during meetings, telephone calls and 

emails. The defined scheme is directed at enabling financial support for SMEs to 

focus on market entry and exploration and comprises three types of incentives: 

internationalisation incentive (€2,000); matchmaking incentive (€4,000);and  bidding 

consortia incentive (€6,000), these will be discussed in more detail in chapter 5.  

 

SME Workshops were proposed to enable the dissemination of knowledge in 

relation to the GREAT project and also to facilitate collaboration between SMEs and 

academic institutions. It was agreed the workshops would be held in different 

regions and hosted by an academic institution. 
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In cycles two and three adjustments and refinements were made to the interventions, 

based on feedback and operational experience. Data produced during this stage of 

the process included a suite of documents including promotional material, for 

administering the incentive scheme and proposed agendas for the SME workshops. 

 

Taking action 

The core action research involved implementing the incentive scheme in the SMEs 

and holding SME workshops. Within this acting phase of the project is nested the 

action research cycles of the SMEs. The researcher was able to assist and observe 

both cycles through interviews with SMEs, and assisting them in preparing detailed 

application forms. These were then evaluated and if successful the researcher 

continued the cycle of planning the interventions, observing the use of the incentive 

and jointly preparing an evaluation report on the incentive with the SMEs.  Data 

collected during this stage included, incentive application, evaluation and report 

forms, together with feedback and evaluation forms from SME workshops. 

 

Evaluation 

During this stage any SME reports received on incentive activities were discussed at 

two levels. First between the researcher and the SME and subsequently between the 

research and the project manager and partners 6 and 9. Records included reports and 

journal entries in the researcher’s journal. The final evaluation of each cycle took 

place during the partner meetings, these are recorded in the meeting minutes, 

presentations and journal entries. The outcome of the evaluation stage provided the 

input for the next stage of constructing the revised problem situation and so the next 

cycle begins. 

The study collected data over three cycles of action research on the core project over 

a period of fourteen months. Reflection continued long after the action ended! 
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Figure 4-5 Timeline of Data Collection 
 

 

 

Both primary and secondary data was collected through several sources (see table 4-

4) including: interviews, meetings, workshops, telephone conversations, emails, 

presentations, conferences, seminars, reports, and observations. This wide range of 

data collection facilitated triangulation, a key benefit in dynamic capabilities 

research (Eriksson, 2013).   

Table 4-4 Summary of Primary Data Collection Sources  

 

To facilitate the recording of this action research study, evidence is collected in the 

form of: semi-structured interviews with key participants (Project Manager, Project 

Partners and SMEs); minutes of meetings; project reports; conversations, notes and 
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observations recorded in a research journal; researchers reflections recorded in a 

research journal; recording of SME workshops; recording of events; documents; 

promotional material; archival data; presentations of the final results at the Project 

Policy Conference. The diversity of sources facilitated triangulation (Yin, 2003) of 

the emerging process and enriched the contextual understanding of the study.  

 

4.5.9 Data Analysis 

Based on Vangen and Huxham, (2003) the analysis of data in this study followed a 

multi-stage process of iterative analysis, interpretation, and integration with extant 

theory. Data analysis was carried out in a number of stages, each stage involved 

extensive dialogue and discussions with participants and colleagues, aimed at sense 

making. 

 

Stage one: Data review 

In the first instance all data collected during the fourteen-month period of the study 

was filed chronologically. This allowed the researcher to review the content 

repeatedly to get a sense of the process of capability development during each cycle 

of action research. Each item of data was then colour-coded according to the cycle 

phase it referred to (construct, plan, act, evaluate), and subsequently labeled by SME 

number. The data collected was then constructed into a chronological narrative, 

structured around each of the core action research cycles (Coghlan and Brannick, 

2014) to facilitate joint reflection and completion of project reports.  

 

Stage two: Data inclusion and cluster formation 

Each data item was checked by the researcher for meaning and relevance. The 

logical sequencing of events as they occurred facilitated the analysis and reflection 

of the researcher in order to draw out themes and test insights. From an early stage 

themes of internationalisation and collaboration emerged from the data. This 

required the researcher to include these themes in the review of literature and reflect 
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on their relevance to the development of ambidexterity in the SMEs. A first set of 

data tables were constructed based on the intervention the company availed of and 

their actions in relation to each phase in the action research cycle. 

 

Stage three: Narrative formation 

Following first and second person reflections on the first set of data tables a 

theoretical narrative, linking the theoretical constructs and the data provided by the 

action research was constructed. This narrative was then applied to the research 

problem for further clarification. As action research is an iterative process, this data 

analysis did not occur at the end of a data collection stage, but during evaluation 

stages throughout the research. Observations were then tested in each of the 

subsequent action research stages, thus facilitating triangulation and systematically 

combining theory and practice. 

 

Stage four: Meta evaluation 

Drawing on the case study narratives for each company and the iterative analysis of 

other data, a meta evaluation was constructed in a ‘summary of findings’ table 

summarising the evidence in relation to the five themes that emerged – exploitation, 

exploration, ambidexterity, internationalisation and collaboration. Parallel to the 

meta evaluation was the process of producing final reports on the GREAT project 

outcomes in collaboration with colleagues, this involved the drafting, redrafting and 

circulating for comment the narrative case studies on the SMEs for the production of 

final reports. 

 

Stage five: Systematic combining of theory 

Re-analysing the data tables, a summary of the micro-level processes, behaviours 

and actions of the SMEs were related to the analysis of theory (e.g. dynamic 

capabilities, ambidexterity, action research). From this the theoretical framework 

was revised and both a conceptual model of ambidexterity for eco-innovation and a 
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model summarising the micro level processes observed in each of the action research 

phases were constructed. 

 

Final stage: Reporting the outcomes 

A final stage involved reflecting on the outcomes of the project with colleagues and 

SMEs and also encompassed testing the conceptual model of ambidexterity for eco-

innovation. The activities of each of the SME were reflected on and consensus 

reached in relation to mapping the SME onto the conceptual model of ambidexterity 

for eco-innovation.  Following this it was the researcher’s responsibility to tell the 

complicated story of the data in a way, which convinces the reader of the merit and 

validity of the analysis (Braun and Clarke, 2006). This process involved reflection, 

interpretation and theorizing on the part of the researcher and is presented in Chapter 

six.  

 

Action research represents and integrated approach to research whereby three voices 

and audiences are incorporated into the research process - first-person, second-

person and third person  “All good research is for me, for us, and for them” (Reason 

and Marshall, p. 112, 1987).  First-person research is a form of inquiry and practice 

one does on one’s own, and fosters an inquiring approach in the researcher; second-

person research incorporates the ability to work with others through dialogue and 

discussion on issues of mutual concern; and third-person research is aimed at a wider 

audience through dissemination of outcomes (Coghlan and Brannick, 2014).   The 

analysis of data described above fulfills this requirement, through engaging and 

reflecting on both research and practice in collaboration with participants, 

practitioners and policy and public voices and audiences. 

 

4.6 Conclusion 

As a pragmatist and a practitioner, research is relevant primarily to solve real 

problems in practice. The purpose of the study is not to generalise to the population 

but to seek deep understanding of how to fix problems therefore, an action research 
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study is the method chosen. Abduction is the approach taken in the form of 

‘systematic combining’ (Dubois and Gaddle 2002) empirical observation with theory.  

 

In this chapter the research environment was described in detail, demonstrating the 

unique features and the driving forces of the study. The major research paradigms 

were discussed, including the manner in which the dichotomy between positivism 

and interpretivism have prevailed until recently. Pragmatism was discussed as a 

viable alternative for social science research based on an abductive and 

intersubjective approach to producing transferrable knowledge. The next section 

outlined the research strategy, justifying the paradigm and methodology chosen as 

well as the reasons for using an action research study and specifying the means by 

which a theoretical contribution will be made. The research procedure was then 

discussed in detail highlighting the cyclical and nested nature of action research. 

Quality issues in action research were discussed before detailing the means by which 

quality will be established in the implementation of this research study. Finally, 

ethical considerations, and data collection and analysis relating to this research were 

discussed. The next chapter will present the findings from the data collection, and 

summarise the research work.  
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5 Chapter Five: Action Research Findings  
 

5.1 Introduction 

This chapter outlines the data gathered during three cycles of action research and the 

findings arising from the data. The aim of the research was threefold, firstly, to gain 

insights for improved understanding of ambidexterity, secondly, to develop an 

ambidexterity capability in the ten SMEs studied and third to evaluate the suitability 

of action research for the implementation of interventions to develop ambidexterity 

as part of a EU project. The data was collected over a 14-month period during the 

core action research project. The core action research comprises the EU project 

‘GREAT’, where the researcher worked, with an intended outcome of facilitating 

ambidexterity for eco-innovation in SMEs. Nested within the three cycles of the core 

action research project are the ten SME action research cycles that joined the core 

project at various stages, as outlined in figure 5-1. Each cycle included the phases of 

constructing, planning action, taking action and evaluating action as discussed in 

chapter four. This research project is confined to the researchers involvement in two 

work packages in an Irish context, while the GREAT project involved ten project 

partners, who worked on four work packages, throughout five regions, as outlined in 

chapter four. 

Figure 5-1 Core Action Research Project 

 



 

126 
 

 
Chapter 5 commences with an outline of the context and purpose of the study before 

presenting the findings of the three action research cycles. The action research 

project involves three action research cycles over the timeframe of the project, 

quarterly partner meetings constitute a major evaluation phase of the project and 

signal the natural end to a cycle as outlined in figure 5-1. The three cycles of action 

research were followed by a period of evaluating and reporting the overall project 

outcomes. Nested within these cycles are the action research cycles of each of the ten 

SMEs who interacted with the project at different stages, sometimes with 

overlapping cycles and time spans. The project action research cycles will be 

described, together with the details of the SME cycles as they occur during the 

project cycles. Having analysed the data collected, a meta cycle of evaluation is 

presented in the form a short case study, for each of the ten SMEs and the findings of 

the overall project evaluation with colleagues. 

 

5.2 Pre-step: context and purpose 

Before describing the first cycle of data it is necessary to gain an understanding of 

the context and purpose of the action research study (Coghlan and Brannick, 2014).  

Through reviewing the project application and interviewing the project manager a 

clear understanding was gained of: the need for the project, the internal and external 

forces driving the project, the degree of choice in making interventions to effect 

change through the project, and outlining the desired outcomes of the project. At this 

point the researcher was also able to establish the opportunities for collaboration that 

would be available to her throughout the project. 
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Figure 5-2 Cycle of Action Research 

 

 

 Source: Coghlan and Brannick, (2014) 
 

5.2.1 The Project Manager’s Perspective 

The project manager, who was responsible for the overall delivery of the GREAT 

project, is an experienced individual having worked with SMEs for 15 years on 

behalf of Údarás Na Gaeltachta, undertook an MBA and completed a thesis on 

innovation management in SMEs. He was therefore ideally placed to outline the 

background to the project, and also was an ideal candidate to collaborate with from 

both a project and a theoretical perspective. By following Coghlan and Brannick’s 

(2014) guidelines, the following questions were explored with the project manager in 

order to establish the context and purpose for the study. 

 

Question 1: Why was the project necessary or desirable?  

Following the project manager reflecting with his colleagues on the way in which the 

oil and gas industry had changed SMEs in the region and had enabled them to 

develop capabilities for working within this industry, which was new to them at the 

time. Discussions were held, to understand if it would be possible to repeat this in 
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relation to renewable energy, which they considered to be disruptive innovation. 

They were interested in how SMEs could use the knowledge gained in the oil and 

gas industry to advance their understanding on renewable energy and how this 

development process could be facilitated. On exploring the options available, the 

decision was made to lodge an application for a EU project to Interreg IVb North 

West Europe. Following initial feedback from Interreg it was understood that “smart 

grids should be the focus rather than renewable energy alone” (Project Manager). 

Smart Grids have attracted high levels of interest and pose many opportunities for 

business in a wide range of technologies and services. Since 2009 European 

legislation and policy has prioritised the support of smart grids, funding hundreds of 

projects in both research and development and demonstration and deployment 

(Sanchez, 2014).  

 

National policy suggested Ireland was well positioned to lead in the deployment of 

the smart grid. Key energy sector actors were already engaged and looking to benefit 

from the application of a smart grid, and Ireland had world leading research capacity 

in integrating large amounts of variable renewables into power systems. SMEs can 

help to capitalise on this position and develop the expertise and technologies that 

will enable Ireland to become world leaders, and develop an enterprise and 

innovation sector around smart infrastructure (SEAI, 2010). From Údarás na 

Gaeltachta’s point of view, their remit at the time was to develop SMEs and support 

their opportunities to create employment. This coincided with both EU and national 

objectives of supporting the development of smart grid as an opportunity for SMEs, 

and Údarás na Gaeltachta “were happy to develop a project along those lines” 

(Project Manager).  

  

Údarás Na Gaeltachta successfully led the project application a commencement date 

of May 2013 was agreed. However, a number of issues delayed the starting of the 

project: first, one of the original partners was acquired and did not wish to continue, 

requiring a replacement to be found.  This caused a budget change and a formal 

‘Request for Change’ had to be submitted to Interreg. Second, agreeing the co-

ordination of the project involved a large amount of work and delayed the project 
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commencement until February 2014. These delays placed additional time pressures 

on the delivery of the project, which was expected to be completed by June 2015.  

The initial stages of the project focused on:  

1) developing a website,  

2) getting to know the partners (see appendix 9-3).  

3) holding technology watch events to showcase emerging technologies, and  

4) researching barriers and opportunities to smart grid development in the 

NWE region. 

Working from previous experience of INTERREG projects, the Dutch partner 

proposed the use of an incentive scheme as an effective and appropriate means to 

stimulate SMEs activities both internationally and technologically.  

 

The project is a legally binding contract based on a work plan containing 4 work 

packages (see appendix 9-5), 27 outputs and 62 actions divided between the 10 

partners. Many of the outputs were interlinked and some dependent on other actions 

having being completed first. Some outputs were dependent on the capacity of the 

partners for example: the technical outputs needed to be completed by Universities 

with the technical and research capacity while the SME development was carried out 

by the enterprise development agencies who had SME development capacities. The 

project manager was required to submit bi-annual progress reports to Interreg, 

outlining progress on each action together with a financial claim for the period and a 

projection of the financial spend for the subsequent 6 month period. As the project 

was relatively large and approved only at the end of the Interreg IVb program there 

was a lot of pressure to complete expenditure against the budget within the June 

2015 timeframe.  

 

Question 2: What did you want the project to achieve?  

In terms of the SMEs the project aimed at identifying new and existing SMEs that 

could enter the smart grid or renewable energy sector, and to attempt to assist them 

along a development process. The Dutch partner, Oost NV, had already run a similar 
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kind of project successfully and therefore the incentive model lent heavily on the 

Oost model. This type of knowledge sharing between EU projects is desirable and 

encouraged by Interreg. It was assumed from the outset that an incentive scheme was 

necessary in order to engage the SMEs.  

 

Question 3: What are the opportunities for collaboration?  

The project manager summarised the numerous opportunities for collaboration 

brought about by the GREAT project. These include collaboration and knowledge 

transfer within the project staff and within Údarás na Gaeltachta itself, through the 

ongoing communication and dissemination of knowledge at technology watch, SME 

workshops and other events. The project manager highlighting that “a lot of our staff 

would never have been aware of smart grid, the large number of Údarás staff that 

were at the Techwatch Event, in September 2014 including board members, would 

have learned a lot from the project”. Outside of the organisation there is the 

opportunity for collaboration with the other 9 partners through monthly skype 

meetings, and quarterly partner meetings, working with SMEs on the incentive 

scheme and organising SME workshops and community engagement, and engaging 

policy makers. It was envisioned the project would host a number of national and EU 

regional policy conferences. “The entire project actually works around collaboration 

and provides a huge range of opportunities for collaboration” (Project Manager). 

 

5.2.2 The Researcher’s Perspective 

On joining the project as Development Officer in November 2014 and gaining an 

understanding of the project, the researcher immediately set about interacting with 

project partners and SMEs in the smart grid sector. For three partners in the GREAT 

Project, Údarás na Gaeltachta (Partner 8) and Westbic (Partner 9) in Ireland and, 

Oost NV (Partner 6) in the Netherlands all of which are enterprise development 

agencies, the focus of attention has been on facilitating the development of Small 

and Medium Enterprises (SMEs) in the emerging Smart Grid Market. This study 

focuses specifically on the project activities of Údarás na Gaeltachta, which were 

directed at enabling SMEs to explore smart grid market opportunities in Europe.  
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The researcher worked closely with Partner 6 and Partner 9 who were also 

responsible for delivering work package 2 and 3, SME engagement in 

internationalisation and collaboration efforts. Up to this point the incentive packages 

had not been granted to any SMEs. The focus of the project was on any SMEs 

operating in or wishing to break into the smart grid, renewable energy or distributed 

energy (SG/RE/DE) market in North West Europe. The researcher was assigned the 

SME project activities discussed in 4.5.2 for the Irish region, which were:  

1. Defining a system of incentives with a simple administration process, that 

offers support for SMEs that have ambitions to enter international energy 

markets. 

2. Stimulating SMEs to avail of the incentives, by inquiring into their 

internationalisation needs and organising intake of incentive applicants from 

the regional SMEs. 

3. Following progress on the usage of the incentives and carrying out activities 

to stimulate collaboration. 

4. Evaluating the implementation of the support program and dissemination of 

results.   

 

The delivery of these four activities by the researcher set the boundary for this study.  

 

The Dutch and Irish partners defined a scheme, which was directed at enabling 

financial support for SMEs to engage in international markets, transnational 

partnerships and involve themselves in transnational bidding consortia. The scheme 

included three categories of incentives agreed between the project partners, and 

outlined in table 5-1.  
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Table 5-1 Summary of Incentive Scheme 

 

The internationalisation incentive enables the provision of a channel for SMEs to 

engage with the specific international markets, bringing new innovations and helping 

to expand the sector. The matchmaking incentive can be used to explore strong 

market opportunities and potential partners within other European region and/or the 

potential benefit of joining an international bidding consortium. The bidding 

consortia incentive was aimed at helping SMEs find suitable bidding partners and 

develop a high quality bid. The Irish and Dutch partners invested €48,000 each in the 

schemes, consisting of 5 internationalisation, 5 matchmaking and 3 bidding consortia 

incentives each. While each SME could only receive one incentive of each type, in 

order to develop these activities into routines it was considered desirable for SMEs 

that had availed of an internationalisation incentive to subsequently be granted a 

matchmaking or collaboration incentive as their market activities progressed. This 

was the case for some SMEs who found interesting contacts while using their 

internationalisation incentive, or gained more clarity about how to improve their 

market strategy and/or what partners could be most appropriate to approach.  It was 

Incentive	Type Description Amount

Internationalisation	
incentive

To	encourage	entrepreneurs		to	improve	their	
innovation	competencies	for	first-time	market	entry	
or	expansion.	Examples	of	these	activities	are:	
participation	at	trade	fairs;	expert	advice;	external	
engineering	of	products	to	make	them	suitable	for	
international	clients;	or	market	study	by	an	expert	on	
foreign	regulations.	

€2,000	

Matchmaking	
incentive

Can	be	used	to	explore	opportunities,	partners	and	
possible	benefits	of	joining	a	bidding	consortium	
together	with	possible	partner	companies	with	the	
aim	of	putting	together	a	joint	bid	in	the	market	of	
renewable	energy,	distributed	generation	or	smart	
grid.	

€4,000	

Bidding	Consortia	
incentive

Designed	to	help	SMEs	that	have	found	suitable	
bidding	partners,	to	develop	a	high	quality	bid.	After	
companies	have	reached	an	agreement	to	collaborate	
in	a	bidding	initiative,	SMEs	can	use	the	incentive	to	
cover	costs	for	expertise	needed	to	help	them	deliver	
a	high	quality	bid.	

€6,000	



 

133 
 

felt this scheme would help SMEs address the issues of a lack of resources for 

market exploration and innovation in SMEs. 

 

5.3 Cycle 1  

This section describes the work undertaken between November 2014 and January 

2015. The partner meeting on January 29th signals the first project evaluation phase 

and the end of the 1st cycle of action research. For ease of use the four phases in the 

process have been abbreviated to: construct, plan, act and evaluate, and are 

summarised in figure 5-3 below for the first cycle.  

Figure 5-3 Facilitating Eco-innovation in Irish SMEs – Cycle 1 

 

 

5.3.1 Constructing 

SMEs have distinct characteristics that distinguish them from being just smaller 

versions of large firms. They differ from larger firms in the way they are structured, 

the limited resources they have in terms of human and financial capital and they are 

often dependent on a small number of customers in limited markets (Grimaldi et al., 
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2013; Sanuila 2014). On the other hand, their flat and flexible structures facilitate 

innovation and change making them ideal vehicles for diversifying into new 

product/services and geographic markets. Diversification requires SMEs to explore 

for new opportunities. Based on an initial study of 100 SMEs in the Smart grid and 

renewable energy sector it was assumed from the outset that SMEs experience 

difficulties in exploring for opportunities in new products and markets. This 

assumption is reflected in the findings of a number of studies (March 1991; Uotila et 

al., 2008; Volery et al., 2015) who concluded that exploration is more difficult to 

achieve and hence exploitation is overemphasized in practice. Through applying 

interventions to increase the level of exploration of SMEs in eco-innovation markets, 

this study explores ambidexterity at the micro-foundational level with a view to 

ascertaining its effect on SME level eco-innovation performance. It is hypothesised 

that improving ambidexterity through a range of interventions will improve eco-

innovation outcomes in an SME environment and answer the primary research 

question:  

How can ambidexterity as a key dynamic capability be developed for eco-

innovation in SMEs?  

 

5.3.2 Planning Action 

The objective of the GREAT Project is to enable and promote the smart grid, 

renewable energy and distributed energy sector as a growth opportunity for SMEs. 

To address the issue of limited resources an incentive scheme was designed to help 

SMEs engage in diversifying into other markets, products and services related to 

smart grid. It was agreed from the outset that supports should have an easy to 

understand administrative framework of rules, selection criteria and procedures and 

allow the SMEs to choose the market or product/service exploration activities that 

suit them best. Responding to comments from two of the participating SMEs, 

regarding difficulties experienced in trying to complete the online application form it 

was agreed between the researcher, the project manager and Partners 6 and Partner 9, 

that the suite of documents for administering the incentive scheme needed to be 

revised and simplified. The process outlined in figure 5-4 was agreed for the 

implementation of the incentive scheme. 
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Figure 5-4 GREAT Incentive Scheme Process 

 

 

Incentive requests were submitted through a simplified online application form. The 

researcher then contacted the SME and assisted them with the preparation of a more 

detailed application for funding which outlined the activities the SME was interested 

in pursuing. An assessment of eligibility was carried out by Údarás and the SME 

informed of the result. The development officer/researcher maintained contact with 

the SME throughout the process and assisted with the application and exploring 

opportunities. This provided opportunities for extensive data collection in the form 

of online applications, interviews and meetings with the SME to prepare a detailed 

application, the exchange of an incentive agreement for successful applicants and 

recording of the exploration activities in the incentive claim and evaluation report. 

 

5.3.3 Taking Action 

The incentive scheme was promoted in a number of different ways, through the 

GREAT website, trade events, seminars, and direct contact through other state 

agencies, such as Local Enterprise Offices, other EU projects, Enterprise Ireland, and 

the Industrial Development Authority (the IDA). The development officer/researcher 

 Step 1   
•  SME applies online  

Step 2 
•  Application is reviewed for suitability 

Step 3 
•  Contact is made with SME to give and receive further details of proposed activities   

Step 4   •  Evaluation carried out  

Step 5   
•  SME advised of decision (If successful Agreement and Implimentation Guidlines sent)  

Step 6 
•  Exploration activities carried out (Maintain contact with SME to assess progress) 

Step 7 
•  Once activity is complete SME submits claim, including report on activies   

Step 8 
•  Claim is assessed, expenditure verified and payment processed 
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was the person solely responsible for interacting with the SMEs in relation to the 

incentives. 

 

In Cycle 1 four online applications for Internationalisation incentives were received 

and approved. In each case the SME was contacted and interviewed, which 

commenced a further cycle of action research within each of the SMEs. During this 

cycle the SME in consultation with the researcher, constructed, planned, acted and 

evaluated action in relation to the particular exploration issue they were trying to 

address. The action research phases, which took place within each SME in cycle 1, 

are summarised in table 5-2 below. It should be noted that the acting and evaluation 

phases of the SME cycles overlapped into Cycle 2 and in some cases Cycle 3 of the 

project cycles, a common feature of action research. 
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Table 5-2 Cycle 1 (Nov 14 – Jan 15) SME Activities  
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The issues raised by the SMEs in Cycle 1 can be summarised as the need for 

collaboration, marketing and promotion and the need to reduce the cost base. The 

SMEs proposed to address these issues through increasing their collaboration 

activities, developing promotional material and attending trade shows. 

 

5.3.4 Evaluation 

Formal project evaluation of the GREAT project took place through a monthly skype 

meeting with all partners and quarterly meetings hosted regionally by partners on 

rotation.  At an informal level throughout the project, the development 

officer/researcher, project manager, Partners 6 and Partner 9 were in constant contact, 

evaluating SME activities and agreeing minor changes where necessary.  

 

During discussions with SMEs and partners, a number of issues kept recurring: first, 

SMEs were keen to collaborate but some had difficulty finding appropriate 

opportunities. Second, some SMEs were keen to engage with universities and other 

research institutions but did not have the opportunity. Third, time constraints 

suggested that the budget allocated to collaboration incentives (respond to specific 

tender) was unlikely to get spent within the remaining time-frame of the project. 

Fourth, SMEs requested more information on tendering and finding suitable tender 

bids and fifth, not all SMEs needed incentives to engage with the project.  

These issues were discussed at Údarás, skype and partner meetings and it was agreed 

to:  

1. Organise SME workshops at academic institutions in order to facilitate 

collaboration. 

2. Confirm with Interreg if the budget allocated to bidding consortia incentives 

could be reallocated for matchmaking or internationalisation incentives. 

3. Engage with SMEs interested in exploration activities irrespective of the 

incentive scheme. 

It was also agreed during this cycle evaluation to request an extension of the project 

to December 2015.  



 

139 
 

5.4 Cycle 2 

This section describes the work undertaken between February 2015 and May 2015. 

During Cycle 2 the intensity of work increased significantly, with the sense that time 

was running out on the project. 

Figure 5-5 Facilitating Eco-innovation in Irish SMEs – Cycle 2 
 

 

 

 

5.4.1 Construction 

As identified in the evaluation of Cycle 1, the issues that need to be addressed in this 

cycle are: the need for more opportunities for collaboration, the lack of knowledge 

and information in relation to tendering, as well as the lack of engagement with 

academic institutions.  
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5.4.2 Planning Action 

The researcher together with Partner 6 and Partner 9, planned: SME workshops, a 

matchmaking visit for Irish and Dutch SMEs and continuous promotion of the 

incentive scheme. These plans allowed the issues outlined in the evaluation of Cycle 

1 to be addressed in the following way. SME workshops were organised at academic 

institutions and SMEs were invited to present at the SME workshops in relation to 

their collaboration activities to date and outline their collaboration interests for the 

future. A matchmaking event for SMEs was organised whereby Irish SMEs would 

visit the Netherlands over two days and engage in matchmaking activities with 

Dutch SMEs and visit an exemplar energy retrofit project that was felt would be 

particularly interesting for the Irish SMEs. 

 

5.4.3 Taking Action  

The researcher presented at two conferences during Cycle 2 one of these was the Ren 

Net Conference which was a EU project promoting networks of renewable energy 

companies and the other was Environ Conference for Environmental Scientists 

Association of Ireland. The purpose of these presentations was to promote the 

incentive scheme to SMEs and disseminate information relating to the GREAT 

project. SME workshops were held in Donegal and Galway. Both events were held 

in academic institutions, which was done deliberately to engage SMEs with 

academic institutions in the hope that they might collaborate more with academia. 

The agenda for both workshops included items such as presentations on the GREAT 

project and incentive scheme, tendering opportunities and how to prepare for and 

respond to them, collaboration case studies, and an energy related technical 

presentation. Networking opportunities and one-to-one sessions with any of the 

presenters was made available and all SMEs availed of this opportunity. As 

Company 1 and Company 2 had completed at least one incentive each, they were 

invited to present on their experiences of collaboration and the incentive scheme, as 

it was felt it would be interesting to have them share their experience and knowledge 

with other potential applicants to the incentive scheme. 
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In Cycle 2 applications were received for two matchmaking and one for 

internationalisation incentive. The two matchmaking applications were from SMEs 

who had already been granted an internationalisation incentive in Cycle 1. During 

Cycle 2 companies 1, 2, 3, and 4 completed their exploration activities applied for in 

Cycle 1. The action research phases, which took place within each SME in cycle 2, 

are summarised in table 5-3 below. 
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Table 5-3 Cycle 2 (Feb 15 – May 15) SME Activities 
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5.4.4 Evaluation 

As part of the quarterly partner meeting the SME incentives were reviewed. By this 

stage, Údarás had granted five internationalisation, two matchmaking incentives and 

no bidding incentives. A further matchmaking incentive was being evaluated. Partner 

6 have granted 5 internationalisation, 4 matchmaking and 1 bidding incentive. 

Partner 6 had allocated sixty six percent and Údarás had allocated forty two percent 

of the incentives budget up to this point. The need to have more transnational 

activities was highlighted by Interreg in their project report received during this 

cycle and the development officer/researcher was also receiving feedback from 

SMEs regarding the lack of opportunities for matchmaking and collaboration.  

 

In addition to the evaluations that took place during skype and partner meetings, at a 

regional level the SME interventions were evaluated on a regular basis. Formal 

evaluation of the SME incentives is detailed in a report prepared and submitted by 

each participating SME with the help of the development officer/researcher, after the 

exploration activity has been completed. During Cycle 2, evaluation reports were 

completed for company 1, 3, and 4. The three SMEs expressed satisfaction with the 

outcomes of their activities which incorporated both exploration and exploitation and 

can be summarised as follows: Company 1 used the internationalisation incentive to 

explore consortia building with two technology institutions in Brazil. For Company 

3 their use of the incentive was more exploitation focused and resulted in securing 

direct supplies of raw materials and reducing their cost base. In the case of Company 

4 their use of the incentive resulted in both exploitation and exploration. They also 

secured cheaper raw material suppliers and commenced talks with a company 

interested in collaborating with them in relation to new product development.    

 

A total of 15 SMEs, together with academics, and development agency staff attended 

the two SME workshops held during this Cycle. Feedback from both of these events 

was positive and again the wish to have more opportunities to collaborate was 

highlighted:  
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“We found it very useful with some great information and would be more 

than happy to attend any future events that may be organised around the same 

people. This was a great collection of people with the same view moving 

forward on the renewable energy front”.  (Managing Director, Company 4) 

 

In discussions with the project manager, Partner 6, and Partner 9, the fact that two 

SMEs who had used internationalisation incentive and had during this Cycle applied 

for a matchmaking incentive appeared to be an indication of the usefulness of the 

incentives.  It was felt this achieved one of the aims of the incentive scheme, trying 

to establish exploration as an routine. During the evaluation the issues highlighted 

were, the need for more collaboration opportunities, the need for transnational 

activities and the need to collate findings/outcomes from the project. It was therefore 

decided to explore the possibility of organising a matchmaking event for Irish and 

Dutch SMEs in the Netherlands to address both the issue of collaboration 

opportunities and transnational activities. It was agreed that the development 

officer/researcher and Partner 6 would be responsible for compiling a report and 

good practice guide on the SME work.  
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5.5 Cycle 3 

This cycle describes the work undertaken between June 2015 and September 2015. 

A Final Partner Meeting and Policy Conference were held on 24th and 25th 

September and marks the end of most activities on the project. The intensity of the 

work increased again during this cycle, as the SME interventions had to be complete 

and the budget spent by September 2015. There was also a large effort to gather 

findings and present the outcomes from the project in published reports.  

 

Figure 5-6 Facilitating Eco-innovation in Irish SMEs – Cycle 3 
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5.5.1 Constructing 

Some of the participating SMEs were continuing to have difficulty identifying 

suitable opportunities for exploration activities. No bidding consortia incentives had 

been issued by Údarás at this point and it was looking less likely that any would, as 

time was running out. This is one incentive where the SMEs or the project had no 

control over suitable tender opportunities arising during the time scale. The intention 

of this incentive was intended to help SMEs form partnerships to collaborate with 

and respond jointly to tender bids, however, it became evident that this incentive was 

problematic for two reasons. First, third parties issuing of tender bids is completely 

outside the control of the SME and the project. SMEs engaging in tender bids is 

entirely contingent on tenders being published before they can respond to them. 

Second, SMEs were having difficulty interrogating procurement portals in order to 

find suitable tenders.  

 

5.5.2 Planning Action 

A number of the participating SMEs had applied for an internationalisation incentive, 

but had difficulty finding suitable trade fairs or other events within the timeframe of 

the project. This was discussed at skype and Partner meetings and it was agreed to 

reallocate the remainder of the unspent budget to fund a matchmaking and 

knowledge exchange visit to the Netherlands for these companies. 

 

As the GREAT project was coming to an end, planning during this cycle focused on 

completing the SME incentive scheme and producing final reports and other 

dissemination material. During this cycle preparation for the final policy conference 

were made which included a presentation from Company 1 on their experience of the 

incentive scheme. The purpose of the final conference is to disseminate the results of 

the GREAT project and engage with policy makers so that lessons can be learned. 

For this reason Seán Kelly an Irish Member of the European Parliament (MEP) and a 

member of the Committee on Industry, Research and Energy was invited to address 

the conference. 
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5.5.3 Taking Action 

Participating SMEs who had availed of an Internationalisation incentive started to 

see the potential for matchmaking and applied for matchmaking incentives. The 

interaction with SME’s during this cycle focused on promoting matchmaking and 

bidding incentives particularly for those who had established contacts through 

internationalisation and SME workshops. A procurement portal to enable easy 

interaction between SMEs and Smart Grid tenders was launched. Considerable effort 

was made to complete SME incentive activities and analyse outcomes, in order to 

produce the final report.  

 

During Cycle 3, seven incentive applications were received. Three of these were for 

matchmaking, received from SMEs who had already been granted an 

internationalisation incentive. One collaboration incentive application was received 

and having received permission from Interreg the remaining budget was reallocated 

to facilitate additional internationalisation and a matchmaking visit of Irish and 

Dutch SMEs. 

The matchmaking event targeted incentive applicants, it was undertaken by Údarás 

and Oost NV (Partner 6) and included a two-day programme during which Dutch, 

Irish and Danish companies engaged in joint activities and workshops (see appendix 

9-2). The action research phases, which took place within each SME in cycle 3, are 

summarised in table 5-4 below. 
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Table 5-4 Cycle 3 (Jun 15 – Sept 15) SME Activities 
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Company	/	
Intervention

Construct	 Plan	 Act Evaluate	

Company	3	 Visit	to	Netherlands See	Agenda	Appendix	9.2
Matchmaking	visit

Company	7	
Matchmaking	visit

Company	8	
Matchmaking	visit

Company	9	 Visit	to	Netherlands See	Agenda	Appendix	9.2	
Matchmaking	visit

Expanded	market	into	Northern	
Ireland

Established	collaboration	with	
Dutch	company	with	a	view	to	
knowledge	exchange.	

Expanded	market	reach	to	look	
for	opportunities	in	domestic	
market.	Tendered	successfully	for	
energy	retrofit	projects.

See	Agenda	Appendix	9.2 Attended	trip	to	Netherlands	
Established	collaboration	with	
Dutch	Company	continuing	to	
exchange	information	and	seeking	
out	joint	opportunities.	Company	
7	have	entered	the	PV	market	and	
are	growing	sales.

Company	8	are	a	long	established	
company	and	are	constantly	looking	
for	opportunities	to	extend	their	
knowledge	base	and	product	
offering.	Company	8	have	been	
actively	searching	for	collaboration	
opportunities.

Visit	to	Netherlands See	Agenda	Appendix	9.2	

Company	3	have	already	engaged	in	
internationalisation	and	
matchmaking	activities	and	are	keen	
to	find	more	opportunities	for	
collaboration.

Company	9	are	seeking	
opportunities	for	knowledge	
exchange,	improved	raw	material	
suppliers	and	collaboration.

Company	7	are	interested	in	
entering	the	PV	market	and	are	keen	
to	gather	international	knowledge	
and	collaborate.

Visit	to	Netherlands
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5.5.4 Evaluation 

The SME incentives were reviewed as part of the quarterly partner meeting. Up to that point 

Údarás had granted six internationalisation, four matchmaking and one bidding consortia 

incentive. While 100% of the incentive budget was allocated only 69% was actually claimed, 

which was due to two applications not proceeding within the timeframe and a small under-

spend by six of the companies. This highlighted the need to impose strict deadlines for 

spending the incentives so that any unspent budget can be reallocated.   

 

Formal evaluations were received from ten SMEs during this cycle. All SMEs highlighted the 

progress made in pursuing their eco-innovation objectives the outcomes of their activities are 

summarised in table 5-5. 
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Table 5-5 Outcome of Incentive Scheme 

Company	
No.	 Company	Sector	 Established	 Key	informants	 Intervention	 Development/Outcome	

1	 Wave	Energy	 2010	 Managing	
Director	

Internationalisation	&	Matchmaking	
incentives	&	SME	workshop	 New	product	&	new	market	

2	 Energy	Planning	and	Analysis	 2008	 Managing	
Director	

Internationalisation	&	Matchmaking	
incentives	&	SME	workshop	 New	service	and	new	market	

3	 Heat	Pumps	and	Solar	PV	 2002	 Director	 Internationalisation	&	Matchmaking	
incentives	&	SME	Matchmaking	trip	 New	market	

4	 Heat	Pumps		 2002	 Managing	
Director	

Internationalisation	incentive	&	SME	
Workshop	 New	product	and	new	market	

5	 Off-shore	Wind	 2012	 Director	 Internationalisation	&	Matchmaking	
incentives	 New	product	

6	 Wave	Energy	 2007	 Managing	
Director	 Internationalisation	incentive	 New	product	

7	 Electronic	controls	 1990	 Managing	
Director	 SME	Workshop	&	Matchmaking	trip	 Adoption	of	new	technology	&	

new	market	development	

8	 Mechanical	and	Electrical	
Contractor.		 1976	 Directors	 Matchmaking	trip	 Adoption	of	new	technology	

9	 Photo	Voltaics	 2010	 Managing	
Director	 SME	Workshop	&	Matchmaking	trip	 Adoption	of	new	technology	

10	 Heating	and	Electricity	
Generation	Systems	 2006	 Managing	

Director	
SME	Workshop	&	Bidding	Consortia	

incentive	 Adoption	of	new	technology	
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Some interesting observations included:  

a) For company 1, the matchmaking incentive facilitated consortium building 

with Irish and UK based companies.  

b) For company 2, the matchmaking incentive resulted in the company forming 

partnerships with 2 UK based companies to exhibit together and offer joint 

services in the UK.  

c) Company 3 formed partnerships with two raw material suppliers.  

d) Company 4 reduced their raw material costs through engaging with new 

international suppliers and commenced collaboration with a potential partner 

to develop their energy ‘app’.  

e) Company 5 received both an internationalisation and matchmaking incentive 

and described their exploration activities as “an outstanding success” 

(Director).  

f) Company 6 received an internationalisation incentive and together with 

company 1 formed a consortium with two UK companies secured a research 

grant of €100,000 to develop their technologies jointly.  

g) Company 7 diversified to commence supplying photovoltaic technology as 

their core product offering.  

h) Company 8 diversified into supplying a range of technologies to the 

residential market.  

i) Company 9 established international collaborations and are actively seeking a 

joint venture.  

j) Company 10 was the only company to receive a bidding consortia incentive 

and used it to agree a memorandum of understanding with a large 

photovoltaic company and also to develop a suite of tender documents to 

improve their tender bids.  

Having considered all of the evaluations the project manager, researcher and partners 

6 and 9 considered the intervention to have been successful in improving the 

ambidexterity of all ten companies. The meta cycle will look in more depth at the 

individual outcomes and the implications of these for each of the SME. 
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5.6 Meta cycle of evaluation 

The meta cycle of action research presents a short case study of each of the ten 

SMEs and their interactions with the GREAT project and the theoretical implications 

of the project for developing ambidexterity. Following this a summary table linking 

the findings with the theoretical framework is presented in table 5-6. 

 

5.6.1 Company 1  

Company 1 was established in 2010 and is the developer of a mechanical power take 

off (PTO) mechanism, used for converting wave motion into electric power. The 

PTO technology is a component part for a larger wave energy system and is suited to 

any wave energy converter (WEC) device that captures the two-way motion of the 

waves. In order to progress in the long-term it was vital for them to form 

partnerships with companies and research institutions with expertise in the areas of 

wave energy conversion and also with expertise in gear design. Company 1 had 

difficulty presenting their technology to potential customers and collaborators “we 

find the hardest thing is to get people to understand our idea” (Managing Director, 

Company 1). They received an internationalisation incentive to develop an animated 

model of their wave converter to allow them to demonstrate the use of the 

technology, to potential customers and collaborators. Producing an animation of 

their device has allowed them to make significant progress in forming partnerships. 

They collaborated with a gear design company and a university in Brazil to 

demonstrate the suitability of both technologies working together.    

“As we are the PTO part of the WEC we need to partner with expertise in the 

area of WEC technologies and with expertise in gear design. The 

internationalisation activity has impressed two such technology institutions 

and we are confident we will be able to use it to open other doors in this area 

as well”. 

(Managing Director, Company 1). 
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Having produced the animation, the company continued their collaboration and 

internationalisation activities. One such activity has resulted in forming a consortium 

with the a UK company and Company 6 in order to bid successfully in an 

international competitive call for a feasibility study for a wave energy transmission 

module. This project will develop a PTO module comprising a gearbox and 

generator capable of converting the reciprocal motion of a wave energy converter 

(WEC) into grid-compliant electricity at a low cost of energy (LCoE). “This is a very 

exciting project and offers great potential for the long-term development of the 

company” (Managing Director, Company 1). 

 

Having had success with their internationalisation incentive Company 1 decided to 

apply for a matchmaking incentive. The focus of the matchmaking application is the 

discovery of a separate unique and novel use for their PTO device. The development 

of a human powered machine (HMP), which will have two uses: First, it can be used 

as an educational tool in schools. For example the HMP will educate students on 

what an amp, a volt and a joule are and how they relate to each other and the 

implications of using a higher wattage technologies. Second, the HMP can be used 

as a remote power source in the developing world. According to the managing 

director there are 1.5 billion people in central Africa and the Pacific region that do 

not have access to electricity. The HMP can offer them remote electricity generation 

to power essential infrastructure such as lighting and telecommunication and medical 

equipment. 

 

As this represents a completely new application and new market for their technology 

and having had success with the previous animation they wished to again develop a 

3D model of their technology working in practice, as a promotional tool to exploit 

this technology. As part of these exploitation activities Company 1 also commenced 

collaborating with one of the UK’s leading distributors of electronic components and 

tools to schools, with a view to distributing the HMP. Once established in the UK the 

company hoped to expand into the EU school market. 
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Company 1 was continuously looking for opportunities to explore and exploit 

technologies and markets. Company 1 were confident the animation and the 

matchmaking activities with the UK distributor will assist in getting the human 

powered machine to the educational market in the UK they also commenced 

collaborating with European academics and non-government agencies such as Gorta 

who are working in the developing world. Company 1 have a very proactive 

approach to both exploration and exploitation as suggested by the managing 

director’s comment:  

“We would hope that with the industry contacts of the UK company we 

should also be able to get into the EU educational market. Once successful in 

the educational market then the plan is to explore markets for our technology 

in the developing world market”  

(Managing Director, Company 1). 

 

Company 1 developed their potential for achieving ambidexterity through their 

internationalisation and collaboration activities. They worked proactively, 

continuously establishing new collaborations and seeking out new markets for their 

existing technology. The managing director displays all the attributes of an 

entrepreneur in his innovativeness, proactiveness and risk-taking behaviour. As they 

were the first SME to be granted an incentive and they had the longest period of 

interaction with the project, it was felt that they were well placed to present their 

evaluation of the incentive scheme to the final policy conference in Brussels. In their 

presentation Company 1 outlined the financial barriers for SMEs entering the smart 

grid market and the need for policy makers to support SMEs with easy to acquire 

grant aid and incentives. Commenting on the GREAT incentive scheme Company 1 

stated:  

“The incentives were only small in value but the application and 

administration process was easy, so for an incentive of €2,000 we had an 

outcome that was worth €100,000 to the consortium, I think that’s a pretty 

good return on the incentive” 

(Managing Director, Company 1). 
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5.6.2 Company 2  

Established in 2008, Company 2 uses 3D laser scanning technology to carry out 

environmental and energy assessments of the built environment and potential 

building projects. Their services include services such as 3D building design, 3D 

computer modeling, laser scanning data capture of the environment and of buildings, 

preparation of 3D digital terrain models and impact analysis (such as wind turbines, 

pylons etc.), laser scanned analysis and monitoring of structures, computer 

simulation and animation, sun and shadow analysis. Making use of this data 

facilitates quicker and more accurate capture of spatial data and also provides 

enormous benefits to the energy sector, in being able to establish energy 

consumption of different designs before building.  

 

Company 2 decided to adopt a unique focus in that they combine data capture with 

planning and building design. Combining design skills with 3D land surveying skills 

within one practice is extremely rare and the company is offering and promoting this 

service to the UK market. This has positioned them to take advantage of an 

expanding UK market for these services. The long-term potential of this service is 

significant; particularly considering building information modeling (BIM) one of the 

services offered by the company is soon to become mandatory for public 

procurement works in the UK from 2016. This opportunity is likely to increase as 

more UK consultants and clients adopt the new regulations and methods of working. 

As Company 2’s services are not dependent on location, it is possible for the 

company to receive outsourced work from the UK. However; delivering a service 

remotely to the UK necessitates internationalisation and collaboration capabilities.  

 

The company was keen to engage in both service and market exploration. They 

estimated that 20% of their time was spent on what they consider exploration 

activities:  10% searching for potential clients and 10% on continuous learning:  

“a little bit on every job, this allows us to expand our service delivery”  

(Managing Director, Company 2).  
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This actually encompasses their ability to do both exploitation and exploration 

simultaneously. Due to limitations of size and resources the company are keenly 

aware of the need to collaborate feel it will be essential for them to collaborate with 

UK based consultants to realise the extensive opportunities in this market. 

 

Company 2 applied for both an internationalisation and a matchmaking incentive 

simultaneously and was keen to establish collaborations with providers of 

complementary services and pursued this with visits to the UK to explore the 

possibility of tendering jointly for work. The matchmaking incentive allowed them 

to engage in six meetings, four with potential clients and two with potential 

collaborators in the UK. The internationalisation incentive was used to attend the 

Geo Business Show in the UK. This show brings together professionals and clients 

connected to the geo spatial and surveying industry.  

 

Some of the matchmaking activities took place in advance of the Geo Show and 

resulted in two collaborators joining Company 2 at the Geo Show and marketing 

their services jointly as a single package to potential UK and international clients. As 

a result of these meetings Company 2 also agreed with the two UK companies to 

combine their services to tender for a public contract in the UK which none of the 

companies could have tendered for on their own. Commenting on how this will help 

the future development of the company the managing director stated:  

“This model of collaboration and the export of my services while being based 

in Ireland is sustainable and expandable”  

(Managing Director, Company 2). 

 

Company 2 also made significant progress with their internationalisation activity. 

They exhibited at the Geo Show for the first time they hosted a workshop and 

engaged extensively with academics and interested companies, as well as succeeding 

in setting up potential collaborations with a number of UK companies. Company 2 

increased its collaboration activities greatly over the course of the incentive scheme 
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and is keen to repeat this kind of exploration activity as stated by the Managing 

Director: “We also intend to participate at many other networking events” 

(Managing Director, Company 2). Exhibiting at the London Geo Show resulted in 

collaborations with clients, academics and providers of complementary services. 

Reflecting on the event the following observation was made:  

“I expect more opportunities to follow as a result of exhibiting at the show. 

The best opportunities for expansion rest firmly in the UK and collaboration 

with UK based consultants is a key component of realising these 

opportunities.”  

(Managing Director, Company 2).  

 

Company 2 is keenly aware of the limitations of being an SME and the benefits of 

developing a collaboration capability:  

“While my skills were well received, my size and limited resources hinder 

my prospects and sometimes the procurement rules prevented me from 

obtaining high value work. Collaboration is the key to my company gaining 

these opportunities and I expect follow up meetings and further collaboration 

in due course. Presenting at this event has allowed me to raise my profile and 

credibility within this niche market has resulted in a successful joint bid for 

work on an energy retrofit of buildings in the UK.”  

(Managing Director, Company 2).  

 

Collaborating with partners to offer a joint service will help the company to respond 

to tenders as a group rather than be excluded on the basis of being too small has 

facilitated Company 2 in developing ambidexterity capabilities.  Many examples of 

the company utilising its collaboration capabilities to pursue exploration and 

exploitation are evident in their activities. The company does not see these activities 

as competing and choose to highlight the advantages:  
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“Some additional benefits of tendering and advertising collectively are the 

fact that we can pool or resources and in particular we can all benefit from 

the qualifications, quality assurances and professional memberships we have 

between us”  

(Managing Director, Company 2).  

The managing director viewed these collaborators as critical to the company 

expanding into the UK market and have already provided joint services whereby, 

collaborating with two companies they were able to receive scanned images from the 

UK site, carry out modeling work in Ireland and use the output to prepare the 

planning application in the UK. This joint project was as a result of the managing 

director meeting these contacts individually and introducing them to each other so 

that jointly they could provide a package of services.  

 

The managing director’s intention to repeat these activities is evident in the way he 

maintains contact with the same collaborators who continue to promote his services 

amongst their contacts and clients. The managing director avails of every 

opportunity to collaborate as indicated by:  

“while travelling to meet with potential collaborators I took the opportunity 

to network with other potential leads”  

(Managing Director, Company 2).  

 

This facilitates him in developing work both from his planned visits and also through 

other contacts he made while networking. Company 2 have clearly developed their 

collaboration and internationalisation capabilities significantly over the course of the 

incentive scheme. They display an ability to explore and exploit opportunities 

equally well and are gaining significant ground in establishing the company in the 

UK market. 
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5.6.3 Company 3  

 

Company 3 has over 25 years experience in the plumbing business and they 

diversified into renewable energy systems in 2002. They are now suppliers and 

installers of renewable energy heating systems with exclusive distribution rights in 

Ireland for a range of solar and heat pump systems. Company 3 is focused on both 

exploiting their current service offering through reducing costs and exploring the 

possibility of expanding their market reach into Northern Ireland and UK markets.  

 

Company 3 applied for both an internationalisation and a matchmaking incentive and 

also attended the SME workshop and took part in the matchmaking visit to the 

Netherlands. Having engaged with an EU project immediately prior to engaging with 

GREAT, Company 3 were keen to continue with this type of exploration work and 

were eager to take part in all SME initiatives as confirmed by one of the directors:  

“we have learned so much and made so many useful contacts engaging with 

the projects, we are really keen to continue with this”  

(Director, Company 3).  

Their initial focus was on reducing their cost base by improving their knowledge of 

the market and sourcing direct supplies of raw materials, many of their component 

parts are sourced from local plumbing suppliers but they feel they have now reached 

a volume that would allow them to negotiate direct supplies. Company 3 was 

confident that reducing their cost base will allow them to tender more competitively 

for larger projects in Northern Ireland and UK markets. 

 

Utilising their internationalisation incentive the two directors of Company 3 attended 

IHS, the largest future oriented international energy trade show in Germany. This 

trade show covers all aspects of future-oriented building solutions and includes over 

2,400 global exhibitors, including all market leaders who use this show as a platform 

to launch their latest technologies to the world market. The two directors took part in 
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a number of arranged meetings at the show in an effort to find suppliers for their 

heating systems. They found suitable companies willing to supply them directly and 

have taken samples to test. Commenting on the outcome of their activities one of the 

directors stated:  

“We are very satisfied with the outcome of our activities… we have made 

contact with two potential suppliers and hope to follow up with these 

companies to establish partnerships. This will allow us to purchase directly 

from the manufacturers and reduce our cost-base and enable us to pursue our 

internationalisation strategy of expanding into the UK”  

(Director, Company3). 

 

Company 3 actively sought out opportunities for exploration and collaboration 

through the incentive scheme. They engaged in all activities and were constantly in 

contact with the researcher to seek out collaboration activities. This company is a 

good example of exploitation in the form of cost reduction measures facilitating 

exploration in the form of new market development. 

 

5.6.4 Company 4  

Company 4 was established in 2002 and are suppliers and installers of renewable 

energy heating systems.  They specialise in geothermal heating systems and are 

currently developing a remote heating control system and associated “app” for use 

with smart grid technology. The company was interested in expanding their product 

and service delivery into the European market as well as hoping to find a partner or 

investor to help complete the development of their heating control system. Company 

4 is very innovative in their service delivery and have won awards for their 

innovative promotion of new models of energy supply and consumption. At the time 

of applying for the internationalisation incentive Company 4 sourced all its raw 

materials through various local suppliers. They felt if they could deal directly with 

manufacturers this would enable them to reduce their cost base making the business 

more sustainable, freeing up financial resources to pursue exploration goals.  
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Company 4 received an internationalisation incentive and attended the IHS an 

international trade fair in Frankfurt, the largest trade show of its kind where 

manufacturers and experts in energy efficient heating technologies and renewable 

energies display their products and technological vision. While attending the trade 

show company 4 were focused on the need to lower their cost base and find suitable 

international partners for developing their heating control ‘app’. Having had positive 

results from their past explorations company 4 believed their expertise in renewable 

energies and their innovative proposals around trading with electrical suppliers 

would help them attract investors to the company and fulfill their expansion goals. 

While not having the human and financial resources to secure a stand of their own at 

the trade show company 4 secured a part of their heat pump supplier’s stand and 

used this platform to maximise their presence and reach out to potential collaborators 

and investors for their control system. This is a good example of their innovativeness 

in addressing scarce resources. 

 

As a result of the internationalisation incentive, the company commenced 

collaboration with two companies one located in China and the other in Europe, both 

of whom were interested in selling their control system on a stand-alone basis and 

also in conjunction with their heat pump products. The Chinese company 

manufactures and customises electric controls for heat systems.  Collaboration 

commenced with their design team with a view to enhancing Company 4’s control 

system and making it more cost effective to produce and easier for the consumer to 

use.  The European company are manufacturers of heat pump and were very 

interested in a partnership to sell Company 4’scontrol system, both on a stand-alone 

basis and incorporating it into their heat pump products. 

 

Company 4 made significant progress with their internationalisation activities as 

stated by one of the directors:  

“We are very pleased, in addition to having sourced direct suppliers for our 

heating system components, we have also taken the first steps in bringing on 
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board a company who can help us further our control system and make it 

more affordable so that once this is complete it can be presented to various 

heat management companies in Europe as a possible product to add to their 

line”.  

(Managing Director, Company 4).  

 

This again is evidence of the complementary nature of exploitation and exploration. 

 

Company 4 also attended an SME workshop and were keen to attend the 

matchmaking visit to the Netherlands, however they were forced to cancel the 

matchmaking visit as it coincided with their first heat pump installation in the USA, 

clearly highlighting both the ability to internationalise and the limited resources of 

SMEs. 

 

5.6.5 Company 5  

Company 5 was established in 2012 and is focused on the deployment of offshore 

wind energy. The company sees potential for setting up a manufacturing facility in 

Ireland for floating wind turbines and deploying devices off the west coast. In order 

to do this they need to find a suitable partner to complement their expertise. 

Company 5 identified a German company as a possible collaborator, who has 20 

years experience in this market and were exhibiting at the Global Wind Conference 

in the UK in July 2015. The company saw this as an opportunity to collaborate with 

the German company.  

 

Company 5 availed of both an internationalisation and a matchmaking incentive. The 

internationalisation incentive was used to attend the Global Wind Conference in the 

UK and meet with the German company with whom they hope to collaborate to 

design and manufacture floating wind turbines for renewable energy generation. 
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Attending the Global Wind Conference confirmed for them the opportunities 

available in this market as confirmed in the comment:  

“the conference confirmed for us that offshore wind offers the greatest 

potential of all offshore renewable energy resources and floating structures 

are especially suitable for deployment off the West coast of Ireland and 

Scotland, the two countries with the best offshore wind resources in Europe”. 

(Director, Company 5).  

 

As a result of this activity Company 5 subsequently utilised a matchmaking 

incentive and planned a follow up visit, whereby the president and vice-president of 

the German company were brought to Ireland to evaluate the suitability of a potential 

manufacturing site and two test-site facilities and meet with key stakeholders in the 

marine renewable energy sector. This was intended as the basis for establishing a 

partnership between the two companies. 

 

According to Company 5 this visit was “an outstanding success” (Director, 

Company 5). Positive outcomes included: negotiating a memorandum of 

understanding between the two companies, establishing working relationships, 

initiating a feasibility study for manufacturing devices in Ireland, establishing plans 

for testing at two test sites in Ireland and engaging in talks with key stakeholders in 

the marine and energy sectors. The matchmaking visit created momentum beyond its 

initial expectations. The potential project was expanded from importing devices to 

manufacturing in Ireland with the possibility of creating in excess of 1000 jobs in the 

long-term. Both companies are focused on a long-term goal of exporting throughout 

Europe. Company 5 see this project as having the potential to be a flagship for the 

establishment of a large-scale renewable energy industry in Ireland, as suggested by 

the comment:  

“This partnership could become the foundation for an industry with a scale 

comparable to the entire food industry in Ireland”  

(Director, Company 5).  
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In addition to developing the capability to explore for new opportunities Company 5 

collaborated to advance their exploitation potential also highlighting the 

complimentary nature of exploration and exploitation in some contexts. 

 

5.6.6 Company 6  

Company 6 was established in 2007 and is focused on R&D in the marine and ocean 

energy sector. The company has developed and patented a wave energy converter 

(WEC) and are now focused on levilized cost of energy (LCoE) values, which means 

reducing costs and increasing performance to make the technology investor ready. 

Company 6 was introduced to the GREAT project by Company 1. The company is 

interested in Company 1’s PTO technology as together both of their technologies 

form part of a larger wave energy system. Company 6 have been in contact with a 

UK company who have expertise in designing, commissioning and monitoring PTO 

systems. Company 6 is interested in forming a collaboration between Company 6 

and Company 1 in Ireland and the UK company. As the UK company is large and 

already has an international presence collaborating with these three companies is in 

line with Company 6’s strategic objective of internationalising the company. 

Company 6 was granted an internationalisation incentive and used this to fund their 

collaboration efforts, which resulted in a formal collaboration agreement between the 

three companies. The biggest outcome of this consortium so far has been to bid for 

an engineering design contract in Scotland worth €100,000, in which they have now 

been successful. Company 6 are very pleased with the outcome of their 

internationalisation activities and stated:  

“The new partnership is proving invaluable to all three companies and 

information is now being shared and exchanged amongst the engineers in the 

group. An engineering project is due to be kicked off in October following 

the recent award of a successful tender to the consortium”. 

(Managing Director Company 6).  
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5.6.7 Company 7  

Having started in 1990 Company 7 are well established as an electronics company, 

originally providing bespoke solutions and system interfaces, company 7 diversified 

into solar thermal systems over 15 years ago. Company 7 also design and install 

electronic control systems, which focus on systems interface and energy saving 

functions. While the company has always been keen to explore new products and 

markets, and actively seek out collaboration and knowledge transfer opportunities 

their exploration activities are incremental and tend toward exploitation and 

continuous improvement. 

 

The company have worked on developing a capability for exploration and attended 

all the GREAT project dissemination events including Techwatch, SME workshops 

and the matchmaking visit to the Netherlands.  They view these activities as crucial 

to their ongoing sustainability. Company 7 expanded into supplying photovoltaic 

technology following the matchmaking visit to the Netherlands and are quickly 

gaining market share. Company 7 established communications with a Dutch 

company as a result of participating in the matchmaking visit to the Netherlands and 

collaboration is ongoing. Company 7 are also actively collaborating with Company 8 

whom they met for the first time as part of the matchmaking visit, suggesting that 

collaboration can also facilitate cooperation between competitors.  

 

For Company 7 committing resources for exploration activities is not always in 

terms of financial resources, it is often by way of the entrepreneurs time as suggested 

by the comment:  

“fifty percent of my time is spent pursuing new opportunities, if I’m not 

doing work I’m looking for new opportunities, so I’m busy all the time, I just 

don’t get paid for half of it”.  

(Managing Director, Company 7). 
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5.6.8 Company 8  

Company 8 is a long established company with almost 40 years experience as 

mechanical and electrical engineering contractors catering mainly to the public and 

commercial market. In 2008 due to the economic downturn in construction in Ireland 

the company were looking for other areas to diversify into that would complement 

their existing services and the renewables sector seemed an obvious fit. Initially the 

company undertook training in solar hot water, geothermal and biomass heating 

systems. This was necessary as some projects they were working on requesting these 

technologies. The advantage of focusing on the public and commercial sectors is that 

the company was learning continuously in order to win tenders. Their exploitation 

capabilities are well developed, both in terms of the new technologies and in 

procurement processes. While they do some residential work, it is not their main 

focus and it would not have facilitated the same level of learning. Commenting on 

the different approaches to exploitation exhibited by the two directors engaged in 

operations:  

“One director was always interested the latest thing and loves dissecting it 

when he can, and another director likes to gather all the data to see what is 

best, so their individual peculiarities complement each other well, it provides 

a rounded view”.  

(Financial Director, Company 8).		

In 2009 the company thought that wind power would prove a useful area to train in, 

given their geographic location in the west of Ireland, the quality of land and the fact 

that there is less farming taking place this seemed like a reasonable 

assumption.  Training was undertaken but unfortunately the prohibitive outlay costs, 

lack of government incentive and poor feed in tariffs meant that this area did not take 

off. However, this did not deter Company 8, more recently staff have been trained in 

solar photovoltaic systems. This technology is gaining popularity, as it is easily 

incorporated into new buildings or an existing structure, it is more readily affordable 

for clients and help new buildings to comply with new building regulations.  
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Company 8 were introduced to the GREAT project at the annual Energy Show in 

Ireland, all three directors attend every year as part of their exploration activities, this 

was Company 8’s first time engaging with an EU project and they were keen to 

engage in activities that provided an opportunity for knowledge capture and 

collaboration. This was evident in their engagement with the matchmaking trip to the 

Netherlands, the technical director attended and was observed by the researcher as 

the only one who set aside this trip purely for exploration purposes. While others 

were getting involved in operational issues during the break times, Company 8 were 

singularly focused on exploration. Company 8 has long-term aspirations to be a 

leading company in renewable technology, as confirmed in the comment:  

“We want to be a leading company in renewable technology with an increase 

in year on year profits, expanding our staff numbers and client base.”  

(Financial Director, Company 8). 

 

The company are also keenly aware of the need to balance technical skill with 

managerial capability, commenting:  

“The skill set is 60/40 technical/managerial - It is ok to have the technical 

ability but without some managerial grounding you can be a busy fool”. 

(Financial Director, Company 8). 

 

It is evident from their history Company 8 have sustained their business in the long-

term through continuous learning and incremental improvements, and also setting 

aside time for exploration. This highlights their ability to engage in both exploitation 

and exploratory in the long-term. 

 

5.6.9 Company 9  

Company 9 was established in 2010 and specialise in the design, supply and 

installation of photovoltaic technology for roof-mounting, flat-roof mounting, 
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building integration and building facades and freestanding ground mounted 

applications for domestic and commercial buildings and for both grid connected and 

autonomous/off grid applications. There are three main types of photovoltaic 

installations, utility scale ground mounted solar, commercial rooftop and domestic 

rooftop solar installations.  

 

In 2009, the ESB introduced Feed in Tariffs (FiTs) for micro generation for domestic 

customers. These are payments to energy users for generating electricity from 

photovoltaics and other renewable energy technologies and allow small-scale export 

of electricity to the national grid. This allowed homeowners to utilise rooftops to 

mount photovoltaics and produce electricity either for their own use or to sell to the 

ESB via the grid. This stimulated interest in photovoltaics in particular, as the capital 

cost a photovoltaic installation is much less than other renewable sources. This 

together with other market forces such as the falling cost of photovoltaics and the 

expectation of a government incentive in the form of a renewable energy tariff were 

making the photovoltaic market attractive and hence Company 9 decided to enter the 

market. However, in 2014 the ESB made the surprising announcement that it was not 

continuing its FiT scheme.  This was a major setback for company 9 and required 

them to rethink their strategy for the photovoltaic market. Hence company 9 realised 

the need to get involved in larger and/or a range of different types of projects and 

need to expand to other markets. The adoption of photovoltaics in Ireland has been 

slow relative to other EU countries, confounded by the lack of a FiT. 

 

Company 9 attended the SME workshop in Galway and applied for an 

internationalisation incentive. The company had difficulty finding suitable 

exploration opportunities within the time frame of the project and asked to be 

included in the matchmaking visit to the Netherlands. Company 9’s history 

highlights the need for developing both exploration and exploitation simultaneously 

and the importance of collaboration and internationalisation capabilities to seek out 

new opportunities. The company are starting to build collaboration and 

internationalisation capabilities through engaging with their international suppliers. 

This is a valid strategy for internationalising and one pursued by many SMEs. 
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5.6.10 Company 10  

Company 10 was established in 2006 and specialise in the design, supply, 

installation and maintenance of solar, biomass and heat recovery ventilation systems. 

Company 10 identified two issues blocking their progress. First, their small size 

mitigates against them tendering for large projects. Second, they recognise a need to 

improve the quality of their tender bids:  

“We recognised that we had to improve the quality of our tender bids and 

also to gain efficiencies in how we approach and bid for chosen tenders”. 

(Managing Director, Company 10). 

Company 10 availed of a bidding consortia incentive to employ the services of a 

tendering consultant and received advise on the best approach to partnering with a 

power generation company who they had identified as a possible consortium partner. 

Simultaneously the company identified a pre-qualification bid for a potential project 

that Company 10 and the power generation company could jointly bid for. With the 

assistance of the tendering consultant Company 10 built a library of tendering 

documentation to support the company in the formulation of a collaborative bid. 

Using the library of templates developed the companies were also able to prepare 

and submit a tender bid for two other projects also. Company10 now have a suit of 

tender documents, which they will reuse for future tenders as commented:  

“We now have a library of tender documents. We have learned how to 

identify more clearly what is expected and therefore are in a better position to 

make a higher quality tender submission”.  

(Managing Director, Company 10). 

The outcome of these activities for Company 10 was a significant improvement in 

their exploitation capabilities. These activities improved their capabilities in a 

number of ways. First, they now have a framework for collaborating on future 

projects with partners. Second, they developed a library of proposal documentation, 

which can be utilised more efficiently. Third, they can now identify more clearly 

tender expectations and therefore place them in a better position to make a higher 
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quality tender submission. This tendering knowledge places the company in a much 

better position to exploit future opportunities. 

 

Having gone through this process the company are more confident in their ability to 

submit higher quality bids for larger and international projects. The new process for 

responding to tenders has now been used on three different tenders. Commenting on 

the process the managing director notes:  

“Having gone through this process we are more confident in our ability to 

submit higher quality bids for larger and international projects. Finding and 

successfully implementing joint projects with our collaboration partner is 

already underway”. 

(Managing Director, Company 10) 

This exercise is a first step in a longer process of improvement and collaboration 

building for the company. The extent of success and measurement of outcomes will 

not be fully clear until they have received the results of each of the tender bids made 

during this process. Company 10 are aware of the need to learn from experience as 

suggested in the comment:  

“we also recognise the importance of retrospectively examining the results of 

each tender bid with a view to learning how to improve our success rate in 

future bids”  

(Managing Director, Company 10). 

 

5.6.11 Summary of Findings 

The findings outline the activities of the SMEs in improving their ambidexterity, 
internationalisation and collaboration capabilities through three separate 
interventions: the incentive scheme, the SME workshops and the SME matchmaking 
visit to the Netherlands. A summary of the findings and their theoretical grounding is 
presented in table 5-6. 
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Table 5-6 Summary of Findings 
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Table 5-6 summarises the specific performance, articulation and actions pursued by 

each SME in developing capabilities for exploitation, exploration, ambidexterity, 

internationalisation and collaboration and in doing so answered the call of Grant and 

Verona, (2015) to address the empirical problem of precisely identifying dynamic 

capabilities in practice.   

 

5.7 Conclusion 

This chapter presented the analysis of ambidexterity, internationalisation and 

collaboration capabilities evidence in the ten SMEs pursuing an eco-innovation 

strategy.  Action research was used as a mechanism to establish routines for 

ambidexterity, internationalisation and collaboration. This has allowed a richer 

understanding of how SMEs achieve ambidexterity in eco-innovation markets 

through the dynamic capabilities of ambidexterity, internationalisation and 

collaboration. Eco-innovation is an emerging market therefore; SMEs in this market 

need to focus on both exploration and exploitation. Based on the literature 

exploration is more difficult for companies in general but especially for SMEs. This 

study refutes that assertion and suggests instead that the mode of achieving 

ambidexterity for eco-innovation in SMEs is entirely context dependent. The project 

was focused on facilitating ambidexterity and this findings chapter outlined the 

behaviours and activities that were actually observed in practice in pursuing 

ambidexterity for eco-innovation. The job of the researcher was not to be prescriptive 
about how the SMEs achieved ambidexterity, but to observe what they did, and 
attempt to make sense of this. Having analysed the findings it is suggested that 

internationalisation and collaboration are essential capabilities in the portfolio of 

dynamic capabilities that enable ambidexterity for eco-innovation in SMEs.
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6 Chapter Six: Discussion 
 

6.1 Introduction  

This study was based on the premise that SMEs in eco-innovation markets need to 

be ambidextrous to achieve growth and sustainability. Ambidexterity is a dynamic 

capability with the ability to create, extend or modify resources and capabilities 

through an idiosyncratic combination of exploration and exploitation. While the 

literature suggests ambidexterity is critical to long-term success, it is also considered 

difficult to achieve in practice (March, 1991, Simsek et al., 2009, Wang and Rafiq, 

2012, Birkinshaw and Gupta, 2013, O'Reilly and Tushman, 2013, Zimmermann et 

al., 2015), particularly in the case of resource constrained SMEs (Lubatkin, 2006; 

Cao et al., 2009; Simsek et al., 2009; Jansen et al., 2012). Previous studies of 

ambidexterity have tended to focus on large firms, but as more research is conducted 

it is becoming apparent that SMEs require a method of implementation that is 

specifically tailored to their unique needs and environment (Patel et al., 2013; 

Lubatkin, 2006; Volery et al., 2015; Voss and Voss, 2013) the findings of this study 

support that view. SMEs have unique features that suggest the development and 

deployment of dynamic capabilities may be different from large organisations, this 

important focus has been neglected in the literature and is addressed in this thesis. 

The purpose of this action research study was to facilitate the development of 

ambidexterity as a key dynamic capability for eco-innovation in ten entrepreneurial 

SMEs, using three types of interventions over three action research cycles spanning a 

fourteen-month period.  

 

Most studies of dynamic capabilities have focused singularly on the content, process 

or context of dynamic capabilities (Helfat et al., 2007). While the main focus of this 

study was to explore the process of the of dynamic capability development in the 

context of eco-innovation in SMEs, the abductive nature of the study facilitated a 

more holistic exploration that includes insights in relation to the content, process and 

context of dynamic capability for eco-innovation.  Taking a process perspective and 

observing how dynamic capabilities were enacted in these ten SMEs, bridges the gap 
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between theory and practice (Barnett and Carroll, 1995; Helfat et al., 2007; O’Reilly 

and Tushman, 2008). The development of dynamic capabilities is achieved through 

the processes a firm uses to modify its operating routines. These routines react to 

internal or external stimuli and constitute repeatable patterns of organisational 

behaviour (Zollo and Winter, 2002; Ketata et al., 2014). These routines, processes 

and behaviours constitute the micro level processes of dynamic capabilities. Taking a 

micro approach, allowed this study to obtain concrete evidence of what dynamic 

capabilities look like in eco-innovation oriented SMEs, how they are deployed, and 

how the general business context impacts upon them. 

 

The results that emerged from this action research study show that a number of 

capabilities enabled the SMEs to exploit existing resources and simultaneously 

explore for new opportunities in eco-innovation markets. This portfolio of dynamic 

capabilities consists of ambidexterity, internationalisation and collaboration 

capabilities, each observed to be mutually reinforcing and supported by the SME’s 

strategic orientation. While each of these capabilities represent a dynamic capability, 

ambidexterity in this context is considered a key dynamic capability, comprising 

exploitation and exploration, both functioning as operational capabilities and being 

concurrently integrated through a dynamic ambidexterity capability (Tushman and 

O’Reilly, 1996; O’Reilly and Tushman, 2008; Birkinshaw et al., 2016). In addition 

to operating as dynamic capabilities, internationalisation and collaboration were 

found to facilitate SMEs in achieving ambidexterity and addressing the issue of 

scarce resources rendering the dynamic capabilities perspective even more relevant 

to SMEs.  

 

This research differs from prior studies in that it focused on the deliberate 

development of ambidexterity in SMEs, in pursuit of the strategic objective of eco-

innovation. The logic of this argument is that pursuing both exploitation and 

exploration simultaneously will help SMEs achieve a sustained competitive 

advantage in eco-innovation markets. Eco-innovation represents a unique context in 

that it differs from innovation in general, it is a dynamic market where ‘green’ is a 

moving target, susceptible to exogenous shocks such as political and corporate 
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influence, regulation and ecological events. Compounding the dynamics of the eco-

innovation market is the issue of scarce resources in SMEs. SMEs face many 

challenges due to scarce resources and as a result often favour exploitation in the 

form of incremental improvements when what is really needed is exploration for 

entirely new opportunities (Teece et al., 1997; Teece, 2014). Through providing 

interventions this EU project aimed to enable SMEs to improve their eco-innovation 

outcomes. Viewing ambidexterity as a dynamic capability is a nascent research 

perspective that allows SMEs to look both within and outside the firm to address the 

issue of scarce resources (Nosella et al., 2012; Jansen et al., 2012). Facilitating 

SMEs to develop routines for internationalisation and collaboration allowed them to 

access resources to achieve ambidexterity and resulted in both exploitative and 

exploratory eco-innovation.  

 

It was seen as critically important from the outset that the study would make a useful 

practical contribution for the practice of management of eco-innovation in SMEs. 

The intention was to assist SMEs to consider which operational and dynamic 

capabilities they should pay particular attention to in aiming to establish the SME in 

eco-innovation markets. There has been a tendency in the past for scholars to over-

simplify the concept of dynamic capabilities (Eriksson, 2013; Grant and Verona, 

2015) and in doing so lose the intangibility of practice that makes the dynamic 

capabilities view so insightful for understanding strategic management. Hence, this 

study involved an in-depth investigation through a prolonged period of action 

research observing the processes and actions of entrepreneurs to give a detailed 

picture of the development of dynamic capabilities in SMEs.  

 

A proposed theoretical framework to guide the study was outlined in Chapter three 

(figure 3-2), it is appropriate at the early stages of an action research study to only 

specify a broad theoretical framework in the initial stages of a study. Basing the 

research on a priori theoretical framework would have led to the loss of much of the 

richness of the data in the empirical phase of the study. The initial theoretical 

framework in 3.2 guided a comprehensive discussion of each of the related research 

areas, providing a brief history of these topics, and detailing the main areas where 
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research has previously been conducted. This is important to ensure that this research 

is not a repetition of work that has already been completed, and also to provide the 

research with a frame of reference in relation to the current scientific body 

knowledge. Through abductively combining theoretical and empirical data of the 

study the framework has now be revised in figure 6-1 to specify more accurately the 

important concepts in the development of dynamic capabilities for eco-innovation in 

SMEs. 
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Figure 6-1 Revised Theoretical Framework - Capability development for Eco-innovation 
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As previously mentioned the focus of this study was to facilitate the development of 

ambidexterity as a key dynamic capability for eco-innovation in SME. During the 

progression of the study and the ongoing analysis of findings (an important aspect of 

action research) (Coghlan and Brannick, 2014) the importance of other capabilities 

became apparent in this process. This resulted in consulting extra literature as themes 

arose during the data collection, thus enriching the study with concepts of 

internationalisation and collaboration. 

 

6.2 A Model of Ambidexterity for Eco-innovation 

Emanating from this research a conceptual model of ambidexterity for eco-

innovation, exhibited in figure 6-2 has also emerged abductively from this research 

study, in the context of the research question and the objectives introduced in 

Chapter One. Ambidexterity for eco-innovation in SMEs is a multi-dimensional 

concept and while the need for ambidexterity in SMEs was established from the 

outset the importance of ambidexterity for eco-innovation only became evident 

during the course of the study. Eco-innovation itself a complex and dynamic concept 

requires exploitation to address the negative impact of current technologies and 

exploration to develop new environmentally sustainable technologies; ambidexterity 

is required to manage and integrate both of these processes. In attempting to 

distinguishing between the exploitation and exploration dimensions of ambidexterity 

for eco-innovation, the study aimed to provide greater precision to how 

ambidexterity is conceptualised and operationalised, and to establish a basis on 

which to explore relationships and contingencies that have theoretical and practical 

importance. Hence, the conceptual model in Figure 6-2 was developed. 

 

Action research is based on a collaborative relationship between researcher and 

client, aimed at both solving a practical problem and generating new knowledge 

(Coughlan 2003). As part of the generation of new knowledge, insights gathered 

during the meta cycle of evaluation between the researcher, the project manager and 

partner 9, led to the development of an adapted conceptual model of ambidexterity 

for eco-innovation (see figure 6-2). As a contribution to knowledge it was envisioned 
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at the outset of this project that a conceptual model might be used to measure the 

ambidexterity of the SMEs. Having engaged extensively with the extant literature 

prior to the core project research the researcher envisioned utilising Tushman et al's., 

(2010) conceptual model of ambidexterity, to measure the ambidexterity of the 

SMEs in this study. This proved a difficult task as this model of ambidexterity 

proved incapable of capturing the range of eco-innovations, other than in a purely 

subjective manner. In trying to make sense of the findings and relate them to the 

extant literature the researcher decided to adapt the Tushman et al., (2010) model as 

a basis for 2nd person reflection with stakeholders. 

 

The conceptual model (figure 6-2) is a synthesis of the work of Tushman et al.’s 

(2010, p. 1334) innovation streams and Andersen’s (2008, p. 15) eco-innovation 

taxonomy. The eco-innovation spectrum bears similarities to the representation of 

innovation streams outlined by (Tushman et al., 2010). However, as discussed in 

Chapter Three, the incremental to discontinuous spectrum (Tushman et al., 2010) in 

figure 3-1 is subjective in its analysis of eco-innovations thus Andersen’s taxonomy 

in 2008 overcomes this problem by offering a more fine grained and objective 

analysis of eco-innovation in SMEs. The eco-innovation ambidexterity model was 

developed over a period of several months, and was designed from a stable 

theoretical foundation (Tushman et al., 2010). The initial model was built from the 

basic concepts of ambidexterity, and was supported by the literature review and 

information discovered through engagement with SMEs and key project stakeholders. 

The initial model was then refined with the addition of Andersen’s typology of eco-

innovations (Andersen, 2008). This refined model will be applied in figure 6-3 to 

map the SME ambidexterity orientations and give a more fine-grained positional 

representation of ambidexterity for eco-innovation hence, testing the model in 

practice.  
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Figure 6-2 Conceptual Model of Ambidexterity for Eco-innovation  
 

 

 
 

The conceptual model outlined in figure 6-2 links exploitation and exploration in 

both market and product domains to eco-innovation outcomes. Extending Tushman 

et al.’s work of 2010, this model represents a new level of analysis for both 

ambidexterity and eco-innovation. Providing a taxonomy of eco-innovation in this 

model facilitates a micro level analysis of ambidexterity for eco-innovation. Drawing 

on the discussion of ambidexterity literature in Chapter Three, this conceptual model 

was developed specifically in the context of eco-innovation, outlining the 

exploitative or explorative focus of the SME’s eco-innovations.  

 

As an emerging market, eco-innovation could be assumed to be mainly exploratory, 

however in practice it was found that incumbent firms engaged primarily in 

incremental innovation, conceptualised as exploitation while new ventures engaged 

primarily in new product and service development, exploration. Having a more 

finely grained taxonomy of eco-innovations makes it easier to specify where the 
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SME activities are located in relation to their exploitation/exploration focus. The 

need for a more fine-grained taxonomy is upheld in the literature by Turner and Lee-

Kelly (2012), who argue that while high levels of both exploitation and exploration 

are conceptually possible, there is difficulty in assigning a dimension (exploitation or 

exploration) to identified practices (Turner and Lee-Kelly, 2012).  

 

Incorporating Andersen’s taxonomy the model specifies the full range of eco-

innovation from add-on (exploitation) to general-purpose eco-innovation 

(exploration). Add-on eco-innovations refer products or services that improve the 

environmental performance of the customer but the product in itself may not be 

environmentally friendly the example in this study is electronic controls for heating 

systems designed and manufactured by Company 7. Integrated eco-innovations are 

cleaner technological processes and cleaner products, examples in this study are heat 

pumps and bio-fuel heating systems supplied and installed by Company 3, Company 

4 and Company 10. Alternative product eco-innovations refer to new technological 

paths and represent a radical technological discontinuity, examples in this study are 

wave energy, solar photovoltaics and wind energy designed and installed by 

Company 6, Company 8 and Company 9. Macro-organisational eco-innovations or 

new organisational structures entail new solutions for an eco-efficient way of 

organising society, an example in this study is multi-dimensional energy modeling, 

planning and analysis, a service offered by Company 2. Finally, General purpose 

eco-innovations describe certain technologies that affect the economy profoundly 

and the innovation process more specifically, as they lie behind and feed into a range 

of other technological innovations, examples in this study are PTO devices for wave 

and human powered energy generation and floating devices for wind energy 

generation.  

 

The purpose of this model is not to suggest ambidexterity as a balance point between 

exploitation and exploration but to make managers aware of the general focus of 

their eco-innovations and to enable understanding. The model offers a number of 

opportunities for practical use, first, a specific eco-innovation can be plotted to 

facilitate planning a trajectory. Second, a firm could use the model to map its entire 
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product portfolio and to compare the focus of different products or services and can 

then highlight the need for additional exploration or exploitation focused on products 

or markets. Third, the model could be adapted by individual SMEs to also specify 

their specific current and new target markets thus creating a more complete tool for 

Company analysis. Fourth, the model could be used longitudinally to map the 

development of an eco-innovation over time (t0 - t1). As a fifth use and the one that 

will be employed here, the model could be useful for comparison between the eco-

innovations of different firms within an industry as in the case of this study. This is 

by no means an exhaustive list of uses but merely a flavour of some of the 

possibilities. Having outlined its theoretical contribution, the conceptual model will 

now be used in practice to highlight its potential as a contribution to practice. This 

will allow the researcher to assess the suitability of the interventions employed and 

act as a guide for strategic management and policy makers.  

 

The pursuit of ambidexterity has become an imperative for all organisations. The 

more that is known about how actors interpret and deal with ambidexterity tensions 

in practice, the greater the number of useful ideas and methods that can be 

disseminated to managers who need to deal with these issues. The findings show that 

entrepreneurs can be proactive and anticipatory in their thinking about how to pursue 

organisational ambidexterity. Using a simple conceptual model as in figure 6-3, to 

map the focus of the SMEs will assist managers in decision-making and considering 

questions such as, How will ambidexterity be achieved, given a specific strategic 

orientation? What are the likely modes of combining exploration and exploitation 

that can be pursued, given the environmental conditions? How can resource 

constraints be addressed? A clear view of the ambidextrous focus, as well as and 

awareness of the perceptions and likely reactions of actors is valuable for 

management practice, aiming to improve the organisations ability to be more 

ambidextrous.  
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Figure 6-3 Comparative Analysis of SME Ambidexterity for Eco-innovation 
 
 

 

 

The use of the conceptual model in 6.3 allows the current focus of the SMEs to be 

positioned relative to the eco-innovation technology and the target markets of the 

SME. As discussed above the firm’s eco-innovations can range from add-on, to 

general-purpose eco-innovations (Andersen, 2008) and may be targeted to existing 

markets or new markets (Tushman et al., 2010). The firm’s exploitative product or 

services are positioned in the lower left section. These eco-innovations are developed 

through incremental improvement to the SME’s current product and targeted to the 

existing market. Exploration occurs in the space outside of this area. Sustained 

performance in a particular eco-innovation is dependent on a firm’s ability to 

combine exploitation and exploration therefore; mapping the SME’s focus in the 

innovation space (Tushman et al., 2010) allows an objective analysis of the current 

focus in order to plan the future trajectory of the SME.  
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In this study Company 7 would be determined an exploitation focused SME, the 

company was established in 1990, originally providing bespoke electronic solutions 

and system interfaces and have engaged continuously over the years in incremental 

innovation and are early adopters of renewable technologies. In their interaction with 

the project Company 7 focused on improving their exploration capabilities through 

collaboration and searching for potential partners. Company 7 attended all of the 

project dissemination events including Techwatch, SME workshops and the 

matchmaking visit to the Netherlands. The outcome of Company 7’s involvement 

was to diversify into photovoltaic technology as their core product offering an 

outcome they attribute specifically to their work with the GREAT project. At the 

other end of the spectrum is Company 1 a new product development company is 

determined to be an exploration focused SME. Company 1 was established in 2010 

and has developed and patented a mechanical power take off (PTO) mechanism, 

used for converting wave motion into electric power. Company 1 was the first SME 

to be granted an incentive and therefore had the longest period of interaction with the 

project. Throughout their engagement Company 1 worked proactively, continuously 

to develop their potential for achieving ambidexterity. Through their 

internationalisation and collaboration activities they established a consortium with 

two other companies and also exploited a new markets for their existing technology. 

Creating an awareness of the difference between exploitation and exploration offers 

the opportunity for practicing managers to differentiate between these processes so 

as to make conscious choices and to review context-specific actions in light of 

previous experience (March, 1991; Turner and Lee-Kelley, 2012).  

 

Using the model for comparative analysis, two distinct clusters of SMEs can be 

observed. Taking a closer look at these SMEs reveals they are clustered by firm age 

and suggest well established SMEs tend to focus more on exploitation while new 

ventures are focused on exploration. Looking at the two extremes of this grouping, 

Company 8 is a long established company with almost 40 years experience as 

mechanical and electrical engineering contractors. Company 8 has well developed 

exploitation capabilities both in terms of adopting new technologies and also in 

public procurement processes, which they attribute to their work with their target 

market, the public and commercial sectors. Company 8 claim working with these 
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sectors focused the Company on continuous learning in new technologies in order to 

win tenders and has led them to diversify into the renewables sector to complement 

their existing services. For Company 8 this was the first time they had engaged with 

an EU project and they were keen to participate in activities that provided an 

opportunity for knowledge capture and collaboration setting aside time specifically 

for these exploratory actives. This was evident in their engagement with the 

matchmaking trip to the Netherlands, the technical director attended and was 

observed by the researcher as the only participant who set aside this trip purely for 

exploration purposes. While other entrepreneurs were engaging in operational issues 

during the break times, Company 8 were singularly focused on exploration and used 

all of this time for collaboration. Company 8 has long-term aspirations to be a 

leading company in renewable technology. It is evident from their history Company 

8 have sustained their business in the long-term through continuous learning and 

incremental improvements, and also setting aside dedicated time for exploration. 

This Company is a good example of the ability to engage in both exploitation and 

exploratory in the long-term. On the other hand Company 5 is the most recently 

established SME in the grouping. Company 5 was established in 2012 and is focused 

in the long-term on the manufacturing and deployment of offshore wind energy. 

While Company 5 has capabilities and experience in ocean energy their exploration 

activities were focused on finding a suitable international partner with manufacturing 

capabilities to complement their expertise. Having a long-term goal of 

manufacturing in Ireland and exporting throughout Europe Company 5 see this 

project as having the potential to be a flagship for the establishment of a large-scale 

renewable energy industry in Ireland. In addition to developing the capability to 

explore for new opportunities Company 5 collaborated to advance their exploitation 

potential also highlighting the complimentary nature of exploration and exploitation 

in some contexts. 

 

While the classification of the SMEs as exploration or exploitation focused is 

outlined in figure 6-3 this classification was not uncomplicated. The paradoxical 

nature of ambidexterity became apparent when trying to classify the activities of the 

SMEs as either exploitation or exploration, as the distinction between them is blurred 

and in many cases they presented as complementary to each other. Because 
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exploitation and exploration are to a large extent socially constructed, what is 

perceived as exploitation to one individual may well be perceived as exploration by 

another. A number of examples illustrate these points. Company 2 engaged in 

exploration in order to find suitable collaborators to deliver a joint service in the UK 

market. The use of external collaborators actually allowed them to remain in Ireland 

and deliver their services remotely, this highlights not only the difficulty of 

classification but also the complimentary nature of exploration and exploitation. In 

the case of Company 1 exploring for collaboration partners alerted them to a novel 

use for their technology, resulting in an opportunity to exploit a completely new 

market outside of the eco-innovation market (the education market) it is not clear 

whether this exploration or exploitation. Company 3 and Company 4 were focused 

on exploitation through reducing their cost base, doing so allowed them to secure 

more cost effective suppliers. In the case of Company 3 this created slack resources 

that enabled them to explore the UK market. In the case of Company 4 these 

activities with raw material suppliers resulted in collaboration that will facilitate the 

development and marketing of their newly developed control system. Similarly in 

the case of Company 10 who pursued exploitation in the form of incremental 

improvements to their tendering capabilities, working with a tendering consultant 

facilitated the identification of suitable new partners with whom they could explore 

new markets. These examples confirm that exploration and exploitation are 

sometimes indistinguishable or only clearly distinguishable at the extremes this is 

supported in more recent literature (Cao et al., 2009; Lavie et al., 2010; Papachroni 

et al., 2015). Furthermore, the findings in relation to the complimentary nature of 

exploitation and exploration are also consistent with the findings of (Gibson and 

Birkinshaw, 2004; Cao et al., 2009; Simsek et al., 2009; Wang and Rafiq, 2012; 

Papachroni et al., 2015; Volery et al., 2015). It is proposed that, when combined, 

these two dimensions of ambidexterity will have a synergistic effect on the eco-

innovation performance of SMEs. As evidenced in the examples, combining 

exploitation and exploration provides greater potential to develop and leverage 

complementary knowledge and resources thus providing greater opportunities for the 

SME to take advantage of its existing and new capabilities (Cao et al., 2009). The 

usefulness of the conceptual model is therefore not to draw a distinct line between 

exploitation and exploration but to show SMEs the general focus of their activities, 

aided by the clear delineation of the eco-innovation products/services and markets.  
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6.3 Action Research for Capability Development 

The action research findings in Chapter five demonstrate the need to simultaneously 

manage both exploration and exploitation. Having established the difficulties in the 

literature of pursuing structural, temporal and contextual modes of ambidexterity in 

the context of SMEs, it is clear SMEs need to establish processes and routines of 

their own to manage ambidexterity on a continuous basis (He and Wong, 2004; 

O’Reilly and Tushman, 2008). Hence SMEs need to develop an ambidexterity 

dynamic capability (O’Reilly and Tushman, 2008). To be useful a dynamic 

capability must be repeatable, whereby the underlying processes can be learned and 

implemented by senior management (Eisenhardt and Martin, 2000; Winter, 2000; 

O’Reilly and Tushman, 2008; Grant and Verona, 2015). Ambidexterity is about 

developing routines and processes to pursue exploration and exploitation 

simultaneously, allowing the SME to address opportunities and threats in the 

business environment. The process of action research facilitated the development of 

these routines. It is evident from the action research findings that SMEs were capable 

of continuously configuring and reconfiguring the exploitative and exploratory 

resources, thus demonstrating how the interventions through action research cycles 

helped build dynamic capabilities.  

 

On engaging with the project SMEs were required to identify an issue or opportunity 

relating to growing or developing in eco-innovation markets. Subsequently the 

SMEs prepared a plan and engaged in actions to address this issue or opportunity, 

then having carried out the action, they were required to evaluate the results and 

prepare a report in collaboration with the researcher. The majority of the SMEs 

availed of two interventions during the course of the project, with three SMEs 

availing of three interventions each. Having initiated collaborations with providers of 

complementary products and services through using their internationalisation 

incentives, these SMEs were keen to repeat the process and subsequently applied for 

a second incentive to pursue matchmaking activities or engaged in SME workshops. 

Regular and repeated face-to-face meetings with potential collaborators was a 

common activity and considered vital for development of internationalisation and 
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collaboration. SMEs were also in constant collaboration with the project through the 

researcher with most making contact on a weekly basis to discuss their exploration 

and exploitation activities. Scanning the environment for new developments or 

collaboration opportunities and attending trade fairs and seminars was also a regular 

feature of SME activities. All of this evidence of repeating activities suggests these 

SMEs are developing routines and processes to enhance their capability to pursue 

ambidexterity for eco-innovation.  

 

Employing action research in this study operationalised ambidexterity through 

implementing interventions that allowed the actions and behaviours of the SMEs to 

be observed and analysed. During this research study, the entrepreneurs solved 

problems, and addressed issues and used action research cycles to improve 

performance in pursuing eco-innovation. Implementing a basic action research cycle 

of constructing, planning action, taking action and evaluating their actions resulted in 

SMEs finding solutions to the problems encountered. Action research is both easy to 

comprehend as well as easy to apply, thus making it a suitable process for 

developing capabilities in SMEs (Coghlan and Brannick, 2014; Coghlan et al., 2016). 

The activities undertaken by each participating SME during the action research 

cycles were recorded by the researcher in table 5-2, table 5-3 and table 5-4 and 

summarised here in figure 6-4.  
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Figure 6-4 Common Activities Supporting Capability Development 
 
 

 

 

 

 

SMEs engaged in a range of exploration (March, 1991) or sensing (Teece, 2007) 

activities during the “Construct” phase of the cycles. Each SME sensed an issue or 

problem in relation to engaging in eco-innovation markets and articulated this in the 

application form. As an example of the repeated and continuous effort to explore for 
new opportunities and new sources of knowledge Company 1 identified the need to 

collaborate and form partnerships. Company 1 have developed a component 

technology and therefore focused their exploration efforts on finding companies with 

complimentary technologies such as gear design and research institutions with 

expertise in the areas of wave energy conversion. Because their technology is a 

component part they had difficulty presenting it in a way that made sense to potential 

customers and collaborators “we find the hardest thing is to get people to understand 

our idea” (Managing Director, Company 1).  
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Moving on to the “Plan” stage, SMEs engaged in analysing their business 

environment based on both internal and external environmental analysis. Each SME 

developed their skills in analysing the issue or problem and selected an intervention 

to address the issue and requested resources from the project. This phase corresponds 

to seizing (Teece, 2007) or exploitation (March, 1991). In this phase Company 1 

identified that developing an animated model of their wave converter would allow 

them to demonstrate the use of the technology to potential customers and 

collaborators, in a way that made sense. In order to do this they sourced collaborators 

who were willing to let Company 1 use their complimentary technology for 

demonstration purposes. They found these in a University in Brazil and an associated 

technology company. 

 

During the “Act” phase the SMEs made arrangements and carried out their selected 

intervention, in whichever way they deemed appropriate and integrated the output of 

their actions through reconfiguration (Teece, 2007) or ambidexterity (Birkinshaw et 

al., 2004) to transform the SME’s resource base. In the case of Company 1 during 

this phase they engaged a company to produce an animation of their device working 

in conjunction with the complimentary technology wave energy converter, and 

integrated this into their website and their promotional presentations as a new 

resource to allow them to pursue collaboration and partnerships.  

 

In the final phase “Evaluate”, the SMEs reviewed the results of their activities and 

reported this to the project through the researcher. This completed the cycle and 

provided information for the construction stage of the next cycle. Company 1 has 

reported considerable success in collaborating with potential partners as a result of 

this activity, as suggested by this quote: 

“As we are the PTO part of the WEC we need to partner with expertise in the 

area of WEC technologies and with expertise in gear design. The 

internationalisation activity has impressed two such technology institutions 
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and we are confident we will be able to use it to open other doors in this area 

as well”. 

(Managing Director, Company 1). 

 

This evaluation stage is significant in that it offers a novel addition to both the 

dynamic capabilities and ambidexterity processes by incorporating the need for 

repeatability (Teece et al., 1997; Winter, 2000; Teece, 2007; O’Reilly and Tushman, 

2008) of the cycle, a critical but until now neglected aspect of the process. 

 

To illustrate this development of routines, Company 1 as part of the evaluation phase 

decided to apply for a second incentive. The focus of this application was the 

discovery of a separate unique and novel use for their PTO device. This represents a 

completely new application and new market for their technology and having had 

success with the previous animation they decided again to develop a 3D model of 

their technology working in practice, as a promotional tool to exploit this technology. 

As part of these exploitation activities Company 1 also commenced collaborating 

with one of the UK’s leading distributors to the education system, with a view to 

distributing the HMP. Company 1 has had considerable success in developing their 

eco-innovations and is a good example of an SME developing their ambidextrous 

capability through continuously looking for opportunities to explore and exploit in 

both technologies and markets.  

 

Overall, the project interventions resulted in increased levels of dynamic capability 

development in terms of ambidexterity, internationalisation and collaboration for all 

of the SMEs involved. The outcome of these activities can be seen in new 

product/service development both within the SMEs and in collaboration with others, 

and engagement with external actors such as international raw material suppliers and 

manufacturers to facilitate exploration and also the engagement in both product and 

market development simultaneously  (Nosella et al., 2012).  
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The dynamic capabilities of the SMEs in this study were developed through action 

research as a process for developing routines for managing change. The findings 

suggest that in addition to deciding on strategies for change, organisations need to 

put in place systems for realising them. This is possible through an action research 

process which can in itself be viewed as an implementation and execution capability 
(Coghlan, 2016) that has four phases construct, plan, act and evaluate, that result in 

capability development. In short, this study found that the development of 

ambidexterity as a key dynamic capability for eco-innovation in SMEs may be 

facilitated through the use of action research cycles to establish routines and 

processes for developing a portfolio of dynamic capabilities relevant to this context. 

 

This multi-level study addresses the need for a unifying theoretical approach to 

enhance our understanding of the link between managerial action and organisational 

level ambidexterity. The micro-foundations of dynamic capabilities consist of 

routines at the organisational level and skills and behaviour at the individual level 

(Dosi et al., 2008; Winter, 2013) Having discussed the development of 

organisational routines and processes through action research the study now turns to 

the individual-level behaviours that form the other part of dynamic capability 

development (Dosi et al., 2008; Winter, 2013) In table 3-2 Volery et al., (2015) 

offered a combined measure (exploitation and exploration) of ambidexterity which, 

they claim will achieve ambidexterity at the firm level. Evidence in the findings of 

this study for the behaviours and competencies identified by Volery et al., (2015) are 

discussed below in order to establish how individual level exploitation and 

exploration translates into organisational ambidexterity.  

 

The first behaviour suggested by Volery et al., (2015) is boundary spanning 

relationships, this behaviour includes actions with a wide range of actors mostly 

external to the organisation including, customers, suppliers, professionals and 

competitors to support ambidexterity (Volery et al., 2015). While all of the 

entrepreneurs displayed the capability of “building and maintaining boundary-

spanning relationships that support ambidexterity” (Volery et al., 2015 p.117) the 

exploration focused SMEs were exceptionally good. These entrepreneurs engaged 
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continuously and repeatedly in meetings and communications with a wide range of 

actors, which, over the course of the project became part of the entrepreneurs’ 

network. The entrepreneurs were able to create and maintain collaborations outside 

the company, that they used for both exploitation and exploration purposes as 

required. The nature of the boundary spanning by the exploitation focused SMEs 

was somewhat different. While these SMEs did engage in boundary spanning 

activities they were more temporal in nature, with entrepreneurs setting aside 

specific time for activities such as attending trade fairs, seminars, workshops and 

other organised events. This observation raises an interesting question, does 

exploration require continuous boundary spanning activities and exploitation suffice 

with temporary bursts of boundary spanning? In both cases this building of 

relationships with external agencies and customers in an effort to expand their 

business allowed the SMEs to seek out knowledge, information and resources in 

order to improve current operations (exploitation) and to frame new opportunities 

(exploration). 

 

Entrepreneurs were observed  “preserving time for exploration” (Volery et al., 2015 

p. 117), this study observed that the exploration/exploitation focus of the 

entrepreneurs was entirely context dependent in that entrepreneurs in R&D 

companies were focused on exploration and used the interventions to achieve greater 

levels of exploitation, whereas established SMEs were focused on exploitation and 

used the interventions to achieve exploration. The fact that entrepreneurs applied for 

an incentive suggests at least some interest and appreciation of the need for engaging 

in both exploitation and exploration. The action required to claim the incentive 

required SMEs to set aside time for activities and had tight deadlines in terms of 

reporting the outcomes of their activities. The exploitation focused SMEs noted that 

being engaged with the project forced them to focus on the practice of exploration in 

a more systematic manner rather than on a previously ad hoc basis. These 

entrepreneurs were all engaged in exploitation operations within their SMEs on a 

daily basis and sometimes found it difficult to extract themselves from operational 

activities. Engaging with the project changed these SMEs by acting as a catalyst for 

exploration activities. Throughout the project all of the entrepreneurs have 

demonstrated their ability to preserve time for exploration, through taking part in the 
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incentive scheme, the SME workshops and the visit to the Netherlands. Other 

exploratory activities included time spent on projects to enter new markets, 

development of new products or meetings with potential business partners. All of 

these activities represented a substantial amount of time and commitment of 

resources for the SMEs.  

 

All SMEs displayed evidence of “Nurturing platforms for discussing exploration and 

exploitation related issues” (Volery et al., 2015 p. 121) through nurturing their 

relationship with the EU Project. SMEs availed of every opportunity to discuss 

exploration and exploitation related issues with the researcher. The active 

participation of the exploration focused entrepreneurs at the SME workshops is 

interesting in that these entrepreneurs were keen to present on their activities, at 

workshops while the exploitation focused SMEs were more interested in attending to 

observe and collaborate on a more one-to-one basis. The workshops included both 

exploration and exploitation focused presentations including presentations from the 

SMEs themselves on the incentive scheme and their case studies, as well as 

exploitation focused presentations on tendering and technology as outlined in the 

agenda. 

 

The entrepreneurs were capable of quickly “switching back and forth between task-

oriented and change-oriented activities” (Volery et al., 2015 p. 117), dealing with 

immediate operational problems one minute and pursuing change and innovation the 

next. This was particularly evident in the behaviour of the entrepreneurs on the 

matchmaking visit to the Netherlands. The researcher observed during travel time 

and at break-times the entrepreneurs were busy on their phones, contacting their 

offices and dealing with operational issues, and then switching back to the planned 

exploration activities. This demonstrated that they were able to switch quickly 

between exploration-related and exploitation-related actions as the situation required 

As a result, all of these entrepreneurs needed to be extremely good at switching 

quickly between exploration and exploitation issues, redirecting their attention to 

new things or switching back to previous tasks. This correlates with the view of 

Birkinshaw et al., (2004) who considered this form of multi-tasking as being 
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necessary for ambidexterity. It is also interesting to note that this trip only included 

exploitation focused SME and was organised specifically for these SMEs as they 

were interested in internationalisation but had difficult finding suitable activities 

within the time-frame of the project. It is probably not that surprising that 

exploration focused SME are better at finding exploration opportunities.  

 

While all of the entrepreneurs displayed the ability to “shift the focus of the 

organisation from exploration to exploitation and vice versa as the situation requires” 

(Volery et al., 2015 p. 117). Differences were observed in the two groups of SMEs, 

once again highlighting the contingent nature of ambidexterity. Typically the 

exploitation focused SMEs undertook longer periods of exploitation, which were 

interspersed with bursts of exploration usually in the form of planned activities, such 

as attending workshops and the matchmaking visit to the Netherlands. In the case of 

the exploration focused SMEs, these were observed to focus on exploration, and 

sought in many cases to outsource exploitation activities such as manufacturing and 

distribution. Suggesting the ability of SMEs to change their capabilities over the 

course of time, as in the case of Company 3 who, since being established in 2002 

had focused on adopting new technologies and established the company in the 

domestic market.  Companies are now changing their focus to reducing their cost 

base with a view to focusing on new market development. This ensures that the SME 

dedicates its resources to activities that create sustainable value in the long term, 

supporting the view that the focus of the ambidextrous organisation on exploration 

and exploitation actions can change over time (O’Reilly and Tushman, 2008; Volery 

et al., 2015). In the case of Company 3 and Company 4, exploitation in the form of 

reducing their cost base by sourcing new suppliers and setting up distribution 

agreements also facilitated exploration in market and product development. In the 

case of the exploration-focused companies, they are utilising external actors to 

facilitate exploitation by setting up distributor agreements for their products or 

collaborating to offer joint services.  

 

The performance of ambidexterity reflects the entrepreneur’s ability to pursue 

exploration and exploitation simultaneously. As the behaviours and routines of 
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entrepreneurs form the basis for the creation and development of capabilities (Zahra 

et al., 2006; Teece, 2007; Helfat, 2007), observing what entrepreneurs actually did in 

practice increases our understanding of how ambidexterity is enacted in SMEs. The 

results show how entrepreneurs in the SMEs were able to manage many of 

paradoxes involved in pursuing eco-innovation based strategies while also 

generating income through efficient use of existing core activities or through 

cooperation with external actors.  

 

6.4 Developing Ambidexterity for Eco-innovation 

The findings of this study suggest that achieving ambidexterity for eco-innovation in 

SMEs is contingent on the ability to access the necessary resources in the general 

business environment. The factors found to be important in this study were, firm size, 

structure and strategic orientation in the endogenous environment and the exogenous 

factors of uncertainty, complexity and munificence. These factors will each be 

discussed here in order to elucidate our understanding of their affect on 

ambidexterity in SMEs.  

 

Having established the contextual nature of capabilities in the literature (Helfat and 

Winter, 2011; Peteraf et al., 2013, Birkinshaw et al., 2016), it is essential to make 

explicit the assumptions under which the study was carried out to ensure that the 

basis for distinguishing between capabilities is clear. For the purposes of this 

discussion, having a specific ‘capability’ implies that the SME has the capacity to 

perform a particular activity (Eisenhardt and Martin, 2000; Helfat et al., 2007; Helfat 

and Winter, 2013). The conceptualisation used in this study suggests that dynamic 

capabilities can have both routine and idiosyncratic dimensions that can be 

developed intentionally (Winter, 2003; Helfat, 2007; Newey and Zahra, 2009) and 

that the behavioural aspects of mangers are important in the development of dynamic 

capabilities (Helfat et al., 2007, Zahra et al., 2006). The distinction between 

capabilities is not always clear cut and can be influenced by a number of issues 

including the researcher’s own perspective (Zollo and Winter, 2002; Zahra et al., 

2006; Helfat and Winter, 2011).  
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Drawing on the assumptions outlined above this study contributes to the theoretical 

discussion of dynamic capabilities by giving examples of dynamic capabilities 

identified from SMEs that are both engaged and entering eco-innovation markets. 

While the study shows the commonalities in the identification of ambidexterity, 

internationalisation and collaboration as being common to all of the SMEs, it also 

shows the idiosyncratic features of these capabilities thus, confirming the view of 

dynamic capabilities as a combination of managerial action (Teece et al. 1997; Teece, 

2007; Dosi et al., 2008; Winter, 2013) and firm routines (Eisenhardt and Martin, 

2000, Dosi et al., 2008; Winter, 2013).  

 

6.4.1 Endogenous Environment 

The SMEs in this study, with their unique features provide a rich opportunity to 

expand the bank of knowledge and improve the practice of the development of 

dynamic capabilities. It is understood that SMEs face the same kind of competitive 

pressures as large firms to jointly pursue exploitation and exploration. However, 

SMEs differ from large firms in their ability to pursue ambidexterity. The SMEs in 

this study are owned and managed by one individual or a very small group of 

individuals, who are responsible for all strategic decisions. All of the entrepreneurs 

in this study hold multiple roles and are in charge of both operational and strategic 

functions of the SMEs (Garengo et al., 2005; Lubatkin et al., 2006; Ates et al., 2013). 

These entrepreneurs have oversight of both exploitation and exploration activities 

and are the key drivers of ambidexterity, as suggested by Lubatkin et al., (2006). All 

of the SMEs had limited resources in terms of financial, human resources, 

managerial expertise, time and security lack of resources is one of the main 

challenges experienced by the SMEs and a typical characteristic of SMEs in general 

(Lubatkin et al., 2006; Jansen et al., 2012; Ates et al., 2013). While size represented 

a weakness, in terms of available resources and long-term planning, flat 

organisational structures and limited bureaucracy resulted in flexibility, adaptability 

and rapidity (Freel, 2000) in responding to the changing eco-innovation environment. 

The SMEs showed a high potential for innovation and the ability to satisfy evolving 

requirements. A structure with few management layers favors simple communication 
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processes and offers managers a high-level of visibility of all processes and the 

opportunity to directly influence exploitation and exploration (Garengo et al., 2005; 

Ates et al., 2015). Constraints experienced by SMEs relate mainly to resources, 

while the advantages enjoyed by SMEs are fundamentally behavioural Freel (2000). 

 

In addition to firm size and structure a second contingent factor is the strategic 

orientation of the SMEs, in this case entrepreneurial and eco-innovation oriented. 

Because eco-innovation is an emerging market, the likelihood of observing 

innovativeness, pro-activeness and risk taking behaviour all elements of an 

entrepreneurial orientation, was high. However, while all of the SMEs studied 

displayed these behaviours and hence entrepreneurial orientation, differences were 

observed between the exploitation focused and exploration focused SMEs. The 

exploratory focused SMEs displayed greater levels of these behaviours. All of the 

SMEs displayed innovativeness to some degree, but not surprisingly, high levels of 

innovative behaviour were observed in the exploratory focused SMEs who displayed 

a tendency to support new ideas, novelty, creativity and experimentation processes. 

These companies are pursuing novel technology such as wave energy, 3D modeling 

for energy planning and offshore wind energy all examples of highly innovative 

behaviour. In the case of all of the SMEs, their ability to operate in eco-innovation 

markets shows an entrepreneurial orientation supporting the view that an 

entrepreneurial orientation is also necessary for new market entry (Newey and Zahra, 

2009; Wolff et al., 2015). 

 

The fact that all of the SMEs are engaged in eco-innovation suggests an ability to be 

proactive and anticipate and act on future market needs and efforts to capitalise on 

emerging opportunities (Woldesenbet et al. 2011; Wolff et al. 2015).  An example of 

a high level of proactiveness was displayed by Company 2 in their sensing and 

seizing the opportunity to internationalise into the UK market, in anticipation of a 

market for their services and while a market for their services does not yet exist in 

Ireland. This displays strong leadership and working to influence and shape the 

business environment (Teece et al., 1997; Lumpkin and Dess, 2001). Sensing the 

need to diversify, well established SMEs sought opportunities related to their 
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existing business activities and diversified from mechanical and electrical services 

based on fossil fuels to ones based on renewable energy.  

 

All of the SMEs showed a willingness to commit resources to exploration however 

the exploration focused SMEs were observed to tolerate greater levels of risk even 

though the outcomes were unknown and the cost of failure was high in some cases 

(Miller and Friesen, 1978; Wolff et al., 2015). Given the consensus that SMEs are 

generally resource challenged entities (Wolff et al., 2015), resources are relative and 

what might be considered a low level of resources in a large company could 

represent a large  commitment for a small company as evidenced in the exploration 

activity of two of the subject SMEs who committed to develop a project worth 

€100,000 representing a significant commitment for the two SMEs involved and 

compounded by the risks associated with the collaborative and international nature 

of the project. In contrast Company 8, an exploitation focused company, displayed a 

tendency to hedge their activities through maintaining their operational capability to 

install fossil fuel technologies at the same time as pursuing renewable energy 

technologies.  

 

The exploration focused SMEs also supported the theory that entrepreneurs view 

certain business situations more optimistically and confidently (Busenitz, 1999; 

Wolff, et al., 2015). This is evident in the comment: 

This partnership could become the foundation for an industry with a scale 

comparable to the entire food industry in Ireland”.  

(Director, Company 5).  

As well as financial resources, the commitment of the entrepreneurs time is a 

commitment of the SMEs available resources, was evidenced in this case:  

Fifty percent of my time is spent pursuing new opportunities. If I’m not doing work 

I’m looking for new opportunities, so I’m busy all the time, I just don’t get paid for 

half of it. 

(Managing Director, Company 7). 
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In addition to enabling the development of ambidexterity there is strong support in 

the literature for the development of dynamic capabilities in general being contingent 

on the strategic orientation of the SME (Gabler et al., 2015). All of the SMEs in this 

study have an entrepreneurial orientation is considered essential for the development 

of dynamic capabilities (Teece et al., 1997; Teece, 2007; Zahra et al., 2006). 

Entrepreneurial orientation can be viewed as organisational-level processes, 

practices and decision-making style (Lumpkin and Dess, 1996; Jantunen et al., 2008) 

of entrepreneurial organisations.  These include “identifying opportunities and 

threats or the ability to sense changing customer needs, technological opportunities 

and competitive developments” (Ambrosini and Bowman, 2009: 36). These 

managerial and organisational processes are important elements of, and underpin the 

deployment of dynamic capabilities (Ambrosini and Bowman 2009; Teece 2007; 

Woldesenbet et al., 2011) and exits to some extent in all of the SMEs in this study.  

 

6.4.2 Exogenuous Environmental Contingencies 

As evidenced in this study and confirmed by a number of previous studies (Helfat, 

1997; Lazonick and Prencipe, 2005) while, possessing dynamic capabilities may not 

ensure the outcome of a sustainable competitive advantage, the result of enhancing 

the firm’s resource base may lead to an improvement in its ability to take advantage 

of new opportunities. The findings also suggest that a number of environmental 

factors helped the SMEs to develop dynamic capabilities highlighting the need to 

pay attention to contingencies that can either enable or inhibit the development of 

dynamic capabilities.  A contingent perspective of dynamic capabilities assumes that 

the general business environment influences a firm's strategy and the development of 

dynamic capabilities. Three characteristics of the business environment are 

uncertainty, complexity and munificence (Amit and Schoemaker, 1993, Aragon-

Correa and Sharma, 2003) all of which may influence eco-innovation strategies and 

the development of dynamic capabilities in this study. 
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Eco-innovation represents a complex business environment containing a 

proliferation and diversity of factors and issues (Duncan, 1972; Miller and Friesen, 

1983). The higher the number of factors an entrepreneur perceives they must deal 

with, along with the differences among those factors, combine to make the business 

environment more complex. As these factors are moderated by managerial 

perceptions they will affect each firm differently (Ambrosini and Bowman, 2009; 

Aragon and Sharma, 2003). There are many examples of uncertainty in the eco-

innovation context of this study including environmental regulations, the price of 

fossil fuels, incentives such as ‘feed in tariffs’, the effect of ecological events and 

consumer attitudes. Uncertainty presents a set of key challenges for the SMEs in this 

study. The uncertainty created by environmental regulations in particular was cited 

by all of the entrepreneurs as being a factor that could either enable or inhibit eco-

innovation. Up to recently eco-innovation was driven entirely by the need to comply 

with regulation this resulted mainly in incremental eco-innovation whereby the focus 

was on reducing the polluting effects of fossil fuel technologies and reducing 

greenhouse gasses. However, the recent refocusing of eco-innovation as an 

opportunity (Porter and Van de Linde, 1995; Hilliard, 2004; Carrillo-Hermosilla et 

al., 2009, Kemp and Oltra, 2011, Andersen, 2012, Bocken et al., 2014) has resulted 

in more discontinuous eco-innovation. In fact this is evident in the fact that all of the 

exploratory focused SME have been established in this recent time period. A second 

policy related difficulty highlighted by all of the SMEs was the lack of uniformity in 

environmental regulations in different countries; this significantly influenced and 

impacted the internationalisation decisions of the SMEs. 

 

Eco-innovation represents a complex and dynamic environment in so far as ‘green’ 

is a moving target. The market for eco-innovations is future focused and is 

susceptible to many factors including those cited by the SMEs such as changing 

local and global regulations, changing behaviours of consumers, community protests, 

the dominance of large energy providers, planning regulations, economic conditions, 

political and corporate influence, the potential impact of environmental disasters In 

addition to these factors the market must value the environment as well as the actual 

product or service on offer. However, the findings of this study observed both 

moderate and high velocity change in eco-innovation markets, concurring with 
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Peteraf et al’s (2013) and Aragon-Correa and Sharma, (2003) contingency view of 

dynamic market conditions. For SMEs focused on add-on, integrated and alternative 

products, the market displays moderately dynamic conditions (Eisenhardt and Martín, 

2000; Helfat and Winter, 2011), allowing time for exploitation or incremental 

developments, whereas SMEs engaged in R&D activities pursuing macro-

organisational and general purpose eco-innovations, experienced high velocity 

market conditions that required exploratory developments (Eisenhardt and Martín, 

2000; Helfat and Winter, 2011). 

 

Munificence in the context of this study includes access to finance, government 

subsidies, tax incentives, availability of suitable business partners, enabling 

technologies such as ICT, and the availability of natural resources. The importance 

of these issues was highlighted by the entrepreneurs, in particular Company 2 cited 

two factors that impacted their business significantly. The lack of high-speed Internet 

access was a major constraining factor for the development of their business in the 

West of Ireland. Also, the difference in adopting new technologies was another 

factor. Company 2 are early adopters of 3D modeling technology and while public 

procurement in the UK market have adopted this technology and made it a 

mandatory requirement for high value project thus, creating a significant market, the 

Irish government are lagging far behind in this respect. Company 8 also highlighted 

a number of factors impacting their development, in particular the continuance of 

incentives for more efficient fossil fuel technologies. While Company 8 have 

invested significantly in training for new renewable energy technologies the Irish 

Government through their agency SEAI continue to grant financial incentives for the 

installation of more efficient fossil fuel technologies. Company 8 feels this practice 

has resulted in the market delaying their adoption of renewable technologies. On the 

other hand Company 1, Company 5, and Company 6 cited the availability of 

renewable resources such as wave and wind resources to be essential environmental 

factors affecting their businesses, which would actually not exist in the absence of 

these resources. These examples highlight both the enabling and constraining effects 

of a munificent environment. These findings are consistent with studies by Aragon-

Correa and Sharma, (2003) and Cao et al., (2009) who claim munificence within the 

firm’s geographical area increases the opportunity to acquire resources for 
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developing capabilities and also has important implications particularly regarding the 

pursuit of ambidexterity (Aragon-Correa and Sharma, 2009; Cao et al., 2009).  

 

6.4.3 Addressing Scarce Resources  

The successful pursuit of ambidexterity for SMEs will depend to a large extent on 

the ability of the SMEs to acquire sufficient resources. Resources play an important 

role in providing support to drive a firm’s exploitation and exploration activities, 

(Lubatkin et al., 2006; Cao et al., 2009; Jansen et al., 2012). Responding to the call 

of Nosella et al.,  (2012) to explore the resolution of ambidexterity tensions by 

opening up firm boundaries to include external actors, this study offers 

internationalisation and collaboration capabilities as possible solutions to both of 

these challenges.  

 

It is apparent from the findings that Company 1 developed higher levels of 

collaboration, as well as increased internationalisation capabilities during the course 

of the project. These capabilities allowed them to address the issue of scarce 

resources; both in terms of knowledge and finance, and to achieve ambidexterity 

through externalising exploitation. All of the companies in this highly exploratory 

position have looked outside the company to exploit their eco-innovations. In 

comparison, Company 7 was formed in 1990 and is already well established in the 

current market adopting add-on eco-innovations for the current market. For this SME 

the focus was to look outside the company to facilitate exploration. 

 

The findings further highlight the ability of internationalisation to enable SMEs to 

achieve ambidexterity. For example nascent R&D SMEs used internationalisation as 

a means of achieving exploitation, while the more established SMEs used 

internationalisation to achieve exploration. Both complemented their dominant 

internal operational capabilities for exploration and exploitation respectively. 

Company 1 engaged pre-dominantly in exploration and used internationalisation in 
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the form of collaborating with a UK distributor to exploit their technology in the UK, 

thus leaving them to focus on their new product development.  

 

A company’s involvement in internationalisation can arise from inward 

internationalisation, when they buy products from abroad, outward 

internationalisation where the company sells its products to foreign markets or 

cooperative internationalisation where the company cooperates in some other way 

with a foreign firm (Welch and Luostarinen, 1993; Korhonen, 1999). 

Internationalisation capabilities in this study reflect the managerial capability of 

supporting the SME to look to international markets to acquire knowledge, skills and 

resources to achieve ambidexterity and eco-innovation. 

Through the process of cooperative internationalisation (Welch and Luostarinen, 

1993; Teece, 2014) in its various forms, such as  agreeing distribution arrangements, 

cooperation on purchasing, cooperation on R&D, collaborating with companies and 

universities in other countries SMEs pursued knowledge acquisition and R&D 

activities. All of these activities had positive results with many resulting in joint 

service offerings, partnership agreements and MOUs. Pursuing these activities 

allowed SMEs to gain additional resources, as in the case of the consortium formed 

by two of the SMEs with a large multinational company. Another successful 

outcome was the ability of Company 1 and Company 6 to secure financial resources 

for new product development. Company 2 found new partners and formed joint 

partnerships to deliver services to the UK. In summary, all of the SMEs gained 

additional resources, in terms of knowledge, finance, partnerships and distributors 

through internationalisation.  

In this study the multidimensional aspect of internationalisation can be observed 

(Welch and Luostarinen, 1993, Ruzzier et al., 2006). All ten SMEs sensed the need 

to engage in some form of internationalisation. While outward internationalisational 

such as exports have received a lot of the attention in international business research 

(Welch and Luostarinen, 1993; Korhonen, 1999), inward activities such as purchase 

of raw materials and equipment or cooperative activities can provide many 

opportunities for learning about international business and for building relationships 

and capabilities with foreign actors (Welch and Luostarinen,1993; Korhonen, 1999 ). 
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Most SME eco-innovation to date has been as a result of inward internationalisation, 

with SMEs buying eco-innovation technologies internationally and distributing them 

or incorporating them into their service deliver offering in Ireland. While, the 

findings provided evidence that all of the SMEs engaged in importing activities they 

also suggest that all three types of internationalisation are relevant to eco-innovation 

in SMEs. Importing activities ranged from simply importing raw materials, 

technology transfer, components, machinery or services to securing sole distribution 

agreements for the manufacturer’s products. In terms of outward internationalisation, 

three of the SMEs developed an export business with one SME focused on making 

the export market their main market and source of income for the near future.  

Regarding cooperative internationalisation, the majority of the SMEs engaged in 

cooperative internationalisation whereby they collaborated with companies and 

universities in other countries in the pursuit of knowledge acquisition and to support 

R&D activities.  

 

Internationalisation should therefore consider all three types,  inward, outward and 

cooperative (Korhonen, 1999).  This is especially relevant given that many SMEs 

start their international operations through inward activities. This is evident in the 

case of Company 3 and Company 4, both of whom set out to import raw materials to 

reduce their cost base. In the case of Company 3, this allowed them to expand their 

sales into the UK market and Company 4 were able to establish collaborations to 

develop their new product and facilitate export sales. All three types of 

internationalisation are connected and have the potential to influence each other in a 

variety of ways throughout the process of internationalisation (Welch and 

Luostarinen, 1993; Korhonen, 1999).  

Collaboration capabilities in the context of this study reflects the entrepreneurial 

ability to build relationships with external actors to acquire resources to achieve 

ambidexterity for eco-innovation. Similar to internationalisation, collaborating and 

forming partnerships with external partners to deliver products or services that could 

not be delivered by the SME on their own, represents both a changed resource base 

and a means of acquiring new resources (Knudsen and Nielsen, 2010; Teece 2014). 

Collaboration in the context of eco-innovation is also future orientated, thus enabling 
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adaptation for the SMEs involved. Collaboration enables knowledge creation and 

collaborative innovation. In this study collaboration has been found to be especially 

relevant in achieving ambidexterity through outsourcing exploration or exploitation 

as the need arises. Collaboration in this study was seen as a method to facilitate 

acquiring additional resources from outside the organisation. This would support the 

view of collaboration as a generic meta-capability enabling leveraging of both 

internal and external knowledge resources in uncertain and complex environment 

such as eco-innovation. (Miles et al., 2000, Blomqvist and Levy, 2006).  

 

Because of their lack of resources SMEs are more likely to seek out external 
collaborations to address the high uncertainty and significant technological and 
materials changes required for eco-innovation (De Marchi, 2012; Zhang and Walton, 
2016). Collaboration provides the SMEs with opportunities to attract external 
partners who have common environmental goals and offer complementary 
knowledge, resources and skills (Teece et al., 1997; Teece, 2014; Zhang and Walton, 

2016). The importance of being able to identify and leverage knowledge from 

outside the SME is an essential part of the eco-innovation process (Knudsen and 

Nielsen, 2010; Teece, 2014). Collaboration is critical for knowledge creation, 

innovation and growth (Miles et al., 2000, Blomqvist and Levy, 2006). Knowledge 

creation is social in nature and social relationships that facilitate the exchange of 

knowledge are an essential element of collaboration. SMEs were capable of 

exploration and exploitation through their collaboration capabilities. This created a 

number of advantages for the firms involved, including the ability to draw on new 

resources and skills as demonstrated by the comment:  

Some additional benefits of tendering and advertising collectively are the fact that 

we can pool our resources and in particular we can all benefit from the qualifications, 

quality assurance and professional memberships we have between us.  

(Company 2, Managing Director).  

Collaboration provides SMEs with valuable and inimitable resources and capabilities 

not otherwise available to them (Dyer and Hatch, 2006; Teece 2014) As a result of 

the analysis, the research results support the view that collaboration capability is an 

integrating concept enabling knowledge creation and collaborative innovation 
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(Blomqvist and Levy, 2006) Many of the SMEs consider collaboration critical for 

knowledge creation, innovation and growing their business, which is in line with the 

views proposed by Blomqvist and Levy (2006) and Miles et al., (2000).  

Collaborative arrangements can provide opportunities for firms to assimilate 

information, internalise skills and develop new capabilities (Knudsen and Nielsen, 

2010). While the GREAT project did not explicitly attempt to develop a network of 

the SMEs, they spontaneously formed loose networks of their own. After the project 

formally ended many of the SMEs continued to collaborate with each other and 

some SMEs actively sought out other EU projects to engage with, thus suggesting 

evidence of development of a collaboration capability. 

 

The SMEs seized the opportunity through negotiating formal agreements to help 

establish collaboration. A number of SMEs for example negotiated formal 

agreements and memoranda of understanding with collaboration companies in order 

to establish working relationships, initiate feasibility studies and establish plans for 

research and development, as well as how they intend to conduct talks with 

government agencies and other key external stakeholders. The SMEs viewed 

repeating these activities as important for establishing collaboration, as suggested by 

the comment:  

I expect to see the same contacts again and they will promote me amongst their own 

contacts and clients.  

(Company 2, Managing Director).  

 

All of the SMEs displayed an ability to communicate at an international level and 

many placed significant importance on the value of meeting potential collaborators 

in person. For example one entrepreneur commented:  

I consider work via word-of-mouth to be just as important in London as it is in the 

West of Ireland, so my time meeting clients face-to-face is vital to setting the 

development of the company on the right track. 

(Company 2, Managing Director).  
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Establishing quality communication processes was also very important.  

The new partnership is proving invaluable to all three companies and information is 

now being shared and exchanged among the engineers in the group.  

(Company 6, Managing Director).  

 

As outlined earlier, collaborative capability in this study is a dynamic capability in 

that it has been observed to facilitate the updating of old capabilities and the 

development and acquisition of new ones as suggested by (Knudsen and Nielsen, 

2010). Collaboration also forms part of the SMEs transformational capabilities 

through integrating and leveraging the social processes that govern inter-firm 

relationships (Teece, 2017).  

 

The study found that the portfolio of dynamic capabilities discussed above were 

instrumental in developing ambidexterity for eco-innovation in the SMEs. Through 

the interventions, the entrepreneurs began to realise that collaboration and 

internationalisation were means by which they could address the issue of scarce 

resources as suggested in the comment:  

While my skills were well received, my size and limited resources hinder my 

prospects and sometimes the procurement rules prevented me from obtaining high 

value work. Collaboration is the key to my company gaining these opportunities and 

I expect follow up meetings and further collaboration in due course. Presenting at 

this event has allowed me to raise my profile and credibility within this niche market 

and has resulted in a successful joint bid for work on an energy retrofit of buildings 

in the UK. 

(Managing Director, Company 2).  

Actively collaborating with external actors, searching for joint projects and building 

good personal relationships with key actors helped to overcome the liability of 

smallness, particularly when forming relationships and alliances with larger partners. 
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6.4.4 Modes of ambidexterity  

Whereas literature on ambidexterity has proposed solutions that aim to accommodate 

and ultimately resolve tensions, through structural, temporal or contextual modes, 

the findings of this study suggest that relying on a single mode does not sufficiently 

address the dynamic and complex nature of ambidexterity to deal with the entire 

range of boundary conditions that an organisation faces over time (Cao et al., 2009; 

Raisch et al., 2009; Volery et al., 2015).  Furthermore, the time and costs involved in 

implementing any of these three modes can be prohibitive in the context of resource 

challenged SMEs. This study found that the pursuit of ambidexterity is based on a 

continuous and dynamic effort of exploration and exploitation to manage individual 

and organisational tensions at both levels. It was established from interacting with 

the entrepreneurs that the tensions between exploration and exploitation were 

accepted as ‘a given’ or part of everyday business. This is evident in the case of 

Company 2 who moved seamlessly between exploration and exploitation. Company 

2 has utilised its internationalisation and collaboration capabilities to pursue both 

exploration and exploitation. The company does not see these activities as competing 

in any way and choose to highlight the advantages of their dual focus, as suggested 

by the managing director expressing his view, that collaborating capabilities are 

critical to the company expanding into the UK market (exploration) and have also 

allowed the company to provide joint services in the UK (exploitation). Through 

collaborating with two companies they were able to receive scanned images from the 

UK site, carry out modeling work in Ireland and use the output to prepare a planning 

application in the UK. This joint project was the result of the managing director 

collaborating with these contacts individually and introducing them to each other so 

that jointly all three could provide a package of services, which they could exploit. 

The managing director also displayed his ability to take advantage of every 

opportunity to collaborate as indicated by his comment:  

“while travelling to meet with potential collaborators I took the opportunity to 

network with other potential leads”  

(Managing Director, Company 2).  

 



 

221 
 

While not promoting any specific mode, ambidexterity was achieved in this study 

through a range and combination of modes. The study supports the view that the 

three traditional modes of ambidexterity are not mutually exclusive (O'Reilly and 

Tushman 2013, Papachroni et al., 2015). Contextual ambidexterity was observed to 

incorporate temporal cycling of exploitation and exploration at the individual level, 

whereby entrepreneurs took time out to focus on exploration for a period of time, 

through activities such as attendance of trade fairs and meeting with potential 

collaborators and then returning to attend to operational issues. In the case of 

structural ambidexterity some SMEs formed new product development teams with 

external organisations while also working on the SME’s operational activities.  

 

SMEs in this study were able to continuously reconfigure their activities to meet the 

changing needs of their internal and external environments and different 

combinations of exploration and exploitation were observed over time to maintain 

ambidexterity, supporting the views of (Teece et al., 1997, Eisenhardt and Martin, 

2000). Dynamic capabilities comprise and integrate both static and dynamic 

components of exploitation and exploration and managing this process is a dynamic 

rather than static task (O’Reilly and Tushman, 2008; Raisch, 2009; Volery et al., 

2015). Contrary to the assumption of the conflicting nature of ambidexterity in all 

three modes, this study observed exploration and exploitation to be complimentary 

in many cases, confirming the views of Cao et al. (2009) and Lavie et al. (2010) of 
the potentially positive effects of exploitation and exploration on each other.  It is 
claimed that exploitation can often improve a firm’s effectiveness in exploration for 
new knowledge and resources that support new products and markets where the 
newly acquired knowledge quickly becomes exploited as the SME integrates it in its 
main operations (Cao et al., 2009, Lavie et al., 2010). In support of this view 

Company 1 was able to turn newly acquired technological knowledge gained 

through exploration into a new product for immediate exploitation, while Company 

2 were able to explore for new partners and simultaneously use these partnerships to 

exploit work through a joint service offering, highlighting the complimentary effects 

of exploration on exploitation.  Additionally Company 3 and Company 4 were seen 

to reduce their cost base by sourcing cheaper raw material in international markets. 

This facilitated them in also exploring a new market and a new product respectively.  
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Whereas trade-offs between exploration and exploitation have often been considered 

insurmountable, this study views the simultaneous pursuit of exploration and 

exploitation is both feasible and beneficial (He and Wong, 2004; Jansen et al., 2009). 
Drawing on Papachroni et al.’s work in 2016, this study claims ambidexterity can be 
achieved by entrepreneurial behaviour focused on exploring and exploiting 
simultaneously and further suggests that the entrepreneurial orientation of the SMEs 

in this study supported the implementation of ambidexterity. Entrepreneurs can act 

as role models for developing an organisational culture in pursuit of ambidexterity. 

The issue of whether exploration or exploitation are considered two ends of the same 

continuum and in that sense inherently contradictory, or as theoretically independent 

constructs that are not necessarily conflicting (Gupta et al., 2006; Lubatkin et al., 

2006) remains a key issue in the study of ambidexterity. The findings indicate that 

approaches to how tensions are managed are based on how tensions are perceived as 

either contradictory and conflicting, or as independent constructs that are not 

necessarily conflicting (Andriopoulos and Lewis 2009; Fredberg 2014; Heracleous 

and Wirtz 2014; Papachroni et al. 2015).  

 

Returning to the argument that ambidexterity is a key dynamic capability, contingent 
on the context in which it is being developed, the findings support the view that the 

dynamic interaction between exploration and exploitation is different (Aragon-

Correa and Sharma, 2003; Slater et al., 2006) depending on matters such as the focus 
of the firm’s activities. Companies engaged in R&D such as Company 1, Company 5 
and Company 6 tended to focus more on exploratory activities than in the case of 

Company 7 and Company 8 who are long-established mechanical and electrical 

engineering SMEs. The balance between exploration and exploitation also depends 

on the speed and type of change confronting organisations (Eisenhardt and Martin, 

2000; Raisch, 2006). In a slow moving environment the need for exploration is less 

than in highly competitive situations. Even within the same industry there can be 

differences in the dynamic nature of the environment, in the case of R&D companies 

the environmental conditions were much more precarious than for established SMEs.   
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Ambidexterity in this study is not achieved by pursuing equal amounts of 

exploitation and exploration, but by developing dexterity in both of these operational 

capabilities as evidenced in the action research data and supported by (Cao et al., 

2009; Volery et al., 2015). It is important to note that while ambidexterity represents 

a key dynamic capability in this context, it does not suggest this is always the case. 

Ambidexterity through structural and temporal separation may well be an operational 

capability as these modes of ambidexterity are often static in nature. In these cases, 

exploration and exploitation are separated from each other either by a structural or 

temporal means and the role of ambidexterity in these instances is not to balance or 

combine the operational capabilities, but simply to integrate the output of each 

function.  

 

6.4.5 A Contingent Mode of Ambidexterity for Eco-innovation 

Ambidexterity is a key dynamic capability that serves multiple purposes, operational, 

dynamic and integrative. The development of ambidexterity can be facilitated 

intentionally by SMEs in pursuit of eco-innovation. The findings confirm that 

similar to other dynamic capabilities, ambidexterity contains many paradoxes that 

can best be resolved through individual behaviour focused on exploring and 

exploiting simultaneously (Andriopoulos and Lewis, 2009; Smith and Lewis, 2011; 

Papachroni et al, 2015). While exploration and exploitation may compete for 

resources in the short term, they are mutually reinforcing and will enable success in 

the long run (He and Wong 2004; Papachroni et al. 2015) This can be seen in the 

way the subject SMEs were able to address the issue of scarce resources and achieve 

exploration or exploitation through forming partnerships and alliances with 

companies in the external environment thus enhancing their resource base in the 

long-term. 

 

The findings of the study reveal the internal focus of the SMEs as being either 

primarily exploitative focused or explorative focused thus highlighting the need for 

ambidexterity. This is a contingency perspective of ambidexterity and somewhat at 

odds with Eisenhardt and Schoonhoven, (1990); Busenitz and Barney, (1997); and 
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Zahra et al, (2000) who claim SMEs are biased toward exploratory processes and 

March, (1991) and Volery et al. (2015) who claim that, exploitation appears to be the 

default activity for entrepreneurs. At the same time as developing the current 

product/service offering, SME focused mainly on exploitation (Company 7, 

Company 8, Company 9, and Company 10) were also scanning the market for 

opportunities and ideas for extending their offering in new directions in order to 

remain one step ahead of the technology and the competition. Many of the SMEs 

have shown the ability to reconfigure by transforming their products and its market 

reach. It was found that SME who were exploration focused (Company 1, Company 

2, Company 5, and Company 6) sought out opportunities to collaborate and form 

partnerships with external organisations in order to achieve exploitation.  

 

Some studies have shown SMEs to be biased toward exploratory processes (Zahra et 

al., 2000, Busenitz and Barney, 1997, Eisenhardt and Schoonhoven, 1990), while 

others claim that exploitation appears to be the default activity for entrepreneurs 

(March, 1991, Volery et al., 2015). This study indicated that SMEs were capable of 

selecting development means for themselves and confirmed that excessive levels of 

exploitation or exploration are equally problematic as suggested by (Levinthal and 

March, 1993). This observation adds to the knowledge base as it establishes that the 

default mode of ambidexterity for the SMEs is entirely contingent.  

 

6.5 Conclusion 

Drawing on the theoretical framework proposed in (figure 3-2) as a guiding tool, this 

Chapter effectively merged the extant literature surrounding the dynamic capabilities, 

ambidexterity and eco-innovation constructs to construct a revised model integrating 

both extant literature and empirical findings in (figure 6-1). Returning to the overall 

research question the means by which the development of ambidexterity as a key 

dynamic capability for eco-innovation in SMEs was addressed. This discussion of 

the significant contingent factors, both internal and external impacting SME eco-

innovation, and how ambidexterity for eco-innovation in SMEs is achieved in 

practice through action research has deepened our understanding and will also 
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inform the practice of dynamic capabilities in SMEs and enhance the knowledge of 

policy makers.  

 

This study explored the development of ambidexterity as a key dynamic capability in 

the context of eco-innovation in SMEs. While the main focus of the study is on the 

development of ambidexterity within SMEs it became evident through the abductive 

nature of the study that the dynamic capabilities perspective opened up the 

possibility for SMEs to also develop an ambidexterity capability through their 

interactions with the external environment. Through pursuing internationalisation 

and collaboration SMEs were able to increase their levels of exploitation and 

exploration and hence the potential for achieving ambidexterity. This required the 

theoretical basis of the study to be expanded as specified in figure 6-1 , to include 

internationalisation capabilities and collaboration capabilities as constituents of a 

portfolio of dynamic capabilities relevant to facilitating eco-innovation in SMEs.  

 

In the context of this study ambidexterity, internationalisation and collaboration 

represent the portfolio of dynamic capabilities necessary for eco-innovation in SMEs. 

These three dynamic capabilities can be seen to compliment each other in this study, 

for example internationalisaion and collaboration capabilities can be seen to facilitate 

both exploitation and exploration. While ambidexterity, internationalisation and 

collaboration are viewed as dynamic capabilities, this does not preclude them from 

preforming operational functions also (Winter, 2003; Helfat et al., 2007; Helfat and 

Winter, 2011). Hence, these dynamic capabilities are strategic in nature and capable 

of changing the firm’s resource base and enabling adaptation in the SMEs. The 

development and deployment of these three dynamic capabilities is contingent on 

SME accessing scarce resources in the general business environment, which in turn 

is contingent on the uncertainty, complexity and munificence of this environment. In 

this study both internationalisation and collaboration were instrumental in enabling 

the SMEs to access resources outside the boundary of their own firm (Nosella et al., 

2012; Teece, 2014). 
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In summary, in discussing the endogenous contingencies of organisation size, 

structure, and strategy and the exogenous contingencies of uncertainty, complexity 

and munificence this study proposes a contingent mode of ambidexterity as a 

dynamic capability facilitated by internationalisation and collaboration for enhancing 

eco-innovation in SMEs.  
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7 Chapter Seven: Conclusions 
 

7.1 Introduction 

This chapter concludes the study by providing a synopsis of the research output and 

discussing the contributions and implications of the research. First, conclusions are 

drawn in relation to the issue and the research problem. Following this, contributions 

and implications for theory, practice and policy are presented. The suitability of 

action research as a methodology and a means of developing dynamic capabilities is 

highlighted before outlining the limitations of the study. Finally suggestions are 

made for future research to address the limitations of the study followed by the 

researcher’s reflections, before concluding the thesis. 

 

Building on the work of scholars such as, (Porter and Van de Linde, 1995; Hilliard, 

2004; Carrillo-Hermosilla et al., 2009, Kemp and Oltra, 2011, Andersen, 2012, 

Bocken et al., 2014) this study sought to address the dual issues of environmental 

and economic sustainability and the role of eco-innovation oriented SMEs in solving 

this problem. While environmental regulations have resulted in some eco-innovation 

this has resulted mainly from the exploitation of existing technologies such as 

improving resource efficiencies, reducing pollution and making things ‘less bad’. 

However, we now know that large transformational change is also urgently required 

to redress environmental degradation. Hence, business must deliver a full range of 

eco-innovations and the ambidexterity necessary to manage and integrate them. It 

has been well established that SMEs have always been good at the diffusion of 

innovation and SMEs account for both the largest proportion of business and of 

greenhouse gas emissions worldwide (Martin-Tapia et al, 2008), making them key 

actors in delivering eco-innovations. But SMEs with their characteristic lack of 

resources and capabilities (Jansen et al., 2012, Ates et al., 2013) are acutely 

susceptible to the paradox of exploitation versus exploration (Simsek et al., 2009) 

hence this study claims achieving ambidexterity in eco-innovation oriented SMEs is 

critically important at this time.  
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Eco-innovation is an emerging and dynamic market over which SMEs have very 

little control or influence hence requiring them to be capable of responding and 

adapting to regulatory and market changes quickly (Garengo et al., 2005; Hudson, 

2001). Employing a dynamic capabilities framework (Teece et al., 1997; Eisenhardt 

and Martin, 2000) allowed for a contingency perspective (Aragon-Correa and 

Sharma, 2003; Slater et al., 2006; Cao et al., 2009; Barreto, 2010; Peteraf et al., 

2013; Birkenshaw et al., 2016) of the general business environment, and its ability to 

enable eco-innovation in SMEs (Safarzyńska and van den Burgh, 2013; Martin et al. 

2015). This action research study provided a unique opportunity whereby 

entrepreneurs in SMEs were observed engaging in the practices and processes of 

capability development in pursuit of eco-innovation. In attempting to facilitate the 

intentional development of ambidexterity as a key dynamic capability for eco-

innovation in SMEs, this thesis makes a number of important contributions for 

theory, practice and policy.  

 

The overall finding of the study is that, achieving ambidexterity for eco-innovation 

in SMEs is contingent on the ability to access the necessary resources in the general 

business environment. The factors found to be important in this study were, firm size 

and strategy and the exogenous factors of uncertainty, complexity and munificence.  

 

7.2 Contribution and Implications for Theory 

 
This study extends the current theory on the development of ambidexterity by 

asserting it as a key dynamic capability (Simsek et al. 2009; O’Reilly and Tushman 

2008; Birkinshaw et al., 2016) in the context of eco-innovation in SMEs.  In doing 

so, the thesis makes a number of contributions to extant theory.  
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7.2.1 Theoretical Framework  

First, through abductively combining current literature with empirical evidence, an 

integrated framework for the process of developing dynamic capabilities for eco-

innovation in entrepreneurial SMEs has been specified in figure 6-1. Taking a micro 

approach, this study was able to obtain concrete evidence of what dynamic 

capabilities look like in SMEs, how they are deployed, and how context impacts 

upon them. The framework is a key contribution of the study whereby the dynamic 

capabilities concept a contested topic for the last two decades, with a variety of 

conceptualisations and interpretations (Winter, 2003; Wang and Ahmed, 2007; 

Arend and Bromiley, 2009; Di Stefano et al., 2010; Peteraf et al., 2013; Di Stefano 

et al., 2014) has been clearly specified in the context of eco-innovation in SMEs. 

The framework specifies how SMEs pursuing an eco-innovation orientation can 

develop a portfolio of dynamic capabilities contingent on both the endogenous and 

exogenous business environment, to enhance a scarce resource base and achieve eco-

innovation outcomes. This study specifies the development of dynamic capabilities 

in the unique context of eco-innovation in SMEs and in doing so responds to the 

multi-variant call by Ambrosini and Bowman (2009) to establish, how dynamic 

capabilities are created; what dynamic capabilities exist in practice rather than theory; 

how these dynamic capabilities operate individually or in combination; which 

dynamic capabilities might be more effective in specific firm situations; and the 

extent to which newly created resources can be attributed to specific dynamic 

capabilities or other factors. This study answers these questions and in doing so 

contributes significantly to establishing dynamic capabilities as a theoretically well-

founded construct and one that is highly relevant to management (Ambrosini and 

Bowman, 2009).  

 

7.2.2 Ambidexterity in SMEs 

A second important contribution of the study relates to establishing ambidexterity as 

a key dynamic capability in the context of small entrepreneurial firms, a neglected 

area in the current literature (Zahra et al., 2006; Simsek et al., 2009; Volery et al., 

2015). Although the beneficial effects of dynamic capabilities and ambidexterity 

have been hypothesized in the literature, there have been limited studies providing 
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direct empirical evidence in the context of SMEs (Di Stefano et al., 2010; Volery et 

al, 2015) and up to now none that have provided knowledge in the context of eco-

innovation. This study provides new evidence of the means by which SMEs can 

achieve ambidexterity in the context of eco-innovation. Building on the theoretical 

framework the study proposes a contingent mode of ambidexterity, specifying firm 

size as an important contingency in the development of ambidexterity as a dynamic 

capability.  SMEs are different to large organisations, in particular regarding the 

availability of resources (Ebben and Johnson, 2005; Cao et al., 2009;Voss and Voss, 

2013; Volery et al., 2015) and are therefore likely to pursue ambidexterity by 

different means.  

 

While the researcher initially drew on the extant literature relating to modes of 

ambidexterity it became evident that the modes of achieving ambidexterity in large 

organisations were not easily applied in the context of SMEs. Thus this study 

extends the modes employed for achieving ambidexterity in SMEs to include a 

contingent mode of ambidexterity whereby SMEs engaged with the external 

environment to address the issue of scarce resources and achieve ambidexterity for 

eco-innovation. The study further established that there was less conflict between 

exploration and exploitation activities than the extant literature suggested (March, 

1991; Simsek et al., 2009; Wang and Rafiq, 2012; Birkinshaw and Gupta, 2013; 

O'Reilly and Tushman, 2013; Zimmermann et al., 2015) and in many cases 

exploration and exploitation were found to act in a complementary manner. This 

finding was subsequently validated in the literature in more recent works by Turner 

and Lee-Kelly (2012), Volery (2015) and Papachroni et al., (2015).  

 

7.2.3 Contingency theory  

A third contribution to theory is offered by employing contingency theory, which 

posits the proper alignment of endogenous organisational design variables with 

exogenous context variables results in firm performance (Burns and Stalker, 1961; 

Lawrence and Lorsch, 1967; Aragon-Correa and Sharma, 2003). This study claims 

that the endogenous variables of size and strategic orientation coupled with 
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exogenous variables of uncertainty, complexity and munificence (Aragon-Correa 

and Sharma, 2003; Cao et al., 2009) have important implications regarding the 

pursuit of ambidexterity for eco-innovation in SMEs. While in theory all of the 

SMEs in the study operate in the same environment they all perceive and experience 

that environment differentially. Notwithstanding the heterogeneity of SME 

experiences and actions, interesting similarities were found that might have 

implications for other similar contexts. The study’s contribution in relation to these 

contingencies are summarised as follows. 

 

In relation to endogenous variables of size and strategy, contrary to extant literature 

(Rutherford et al., 2000; Revell et al., 2009) that SMEs are likely to only adopt 

compliance strategies and lack the resources and motivation for proactive 

environmental strategies it is the contention of this study that the recent refocusing of 

eco-innovation as an opportunity has resulted in increased levels of exploratory eco-

innovation in SMEs. Extending the work of Jantunen et al., (2008) and Wolff et al., 

(2015) on the importance of a firm’s strategic orientation the findings of the study 

indicate that strategic orientations are also important in relation to eco-innovation 

oriented SMEs. This study contends that values and culture embodied in an eco-

innovation orientation and translated into action through an entrepreneurial 

orientation (Teece et al., 1997; Teece, 2007; Zahra et al., 2006) is positively related 

to SME adaptation (Wolff et al., 2015) thus, rendering strategic orientation essential 

to the development of dynamic capabilities (Wang and Ahmed, 2004; and Jantunen 

et al., 2008) for eco-innovation. 

 

Building on the work of Porter and Van de Linde, (1995); Hilliard, (2004); Carrillo-

Hermosilla et al., (2009); and Andersen, (2012) who sought to refocus the discussion 

of eco-innovation as an opportunity, to be viewed through an evolutionary 

economics and dynamic capabilities lens. This study extends this work to establish 

ambidexterity as a key dynamic capability, required to develop a full range of eco-

innovation solutions contributing an important ‘win–win’ strategy whereby SMEs 

restructure or establish their business practices to benefit both business and 
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environmental performance. Drawing on recent literature (Andersen, 2008, Carrillo-

Hermosilla et al. 2009, Kemp and Oltra 2011; Andersen 2012; Bocken et al. 2014, 

Gabler et al., 2015, Zhang and Walton, 2016, Faria and Andersen, 2017) this study 

argues that an eco-innovation orientation is valuable for SMEs as it is likely to have 

a high degree of technological novelty (Cainelli et al., 2015). Thus providing SMEs 

with the opportunity to develop specific capabilities and resources that are distinctive 

from the traditional resource base (De Marchi, 2012; Ketata et al., 2014) and 

resulting in the generation of heterogeneous assets (Zhang and Walton, 2016) and a 

full range of eco-innovations, with the potential for sustained competitive advantage. 

 

The findings also indicate that firm age may influence the ambidexterity focus of 

SMEs, the tendency of incumbent SMEs to pursue eco-innovation through 

exploitation while nascent SMEs were found to be more focused on exploration. 

This tentative finding is an outcome of the study and deserves greater attention and 

may also prove to be in itself an important contingency in the context of eco-

innovation. This study further contributes to the eco-innovation theory by identifying 

the dynamic capabilities of ambidexterity, internationalisation and collaboration as 

particularly important capabilities in the context of an eco-innovation orientation.  

 

7.2.4 Internationalisation and collaboration  

Fourth, responding to the call of Nosella et al., (2012) the study makes a novel 

contribution to theory by exploring the resolution of ambidexterity tensions through 

opening up firm boundaries to include the external business environment, and in 

doing so proposes a positive effect on the ability of SMEs to achieve ambidexterity 

through the development and deployment of internationalisation and collaboration 

capabilities. It is further claimed that these two capabilities were found to work both 

independently and synergistically in acquiring resources for the SMEs. Eco-

innovation is an emerging market and eco-innovation knowledge and technologies 

are dispersed internationally thus requiring SMEs to internationalise and collaborate 

with external actors from inception. The knowledge base for eco-innovation 

technologies in Ireland is limited, therefore it is not surprising that SMEs feel the 
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need to internationalise as there is a lot to be gained from interaction with other 

international actors. Internationalisation capability is particularly important for Irish 

SMEs because the Irish market alone is too limited in size to justify high levels of 

investment in new product development. Notwithstanding the lack of an eco-

innovation industry, Ireland has significant natural resources that are of interest to 

international eco-innovation actors. While the SMEs studied represent Irish eco-

innovation SMEs and have similarities in terms of government support, regulations, 

language and infrastructure, there were also clear differences in terms of their 

entrepreneurial ability, business environments, and the length of time they have been 

established. While, this study did not aim to make direct comparisons between the 

ten SMEs it does however provide examples of typical internationalisation and 

collaboration development of Irish eco-innovation SMEs. 

 

Drawing on the work of Nummela (2009) in relation to differences in the capabilities 

of SMEs relating to firm age. This study included both new and established SMEs 

and suggests that while incumbent SMEs internationalise on an incremental basis the 

nascent SMEs in this study tended to internationalise from inception and confirm 

that this resulted in differences in capability development and deployment 

(Nummela, 2009). Building on that work this study claims incumbent SMEs pursue 

internationalisation in order to exploit existing eco-innovations while new ventures 

are more likely to use internationalisation for exploration purposes. 

 

Furthermore, outward internationalisation in the form of exporting has received a lot 

of the attention in international business research (Welch and Luostarinen, 1993) 

however, this study found that SMEs engaged in all three types of 

internationalisation (inward, outward and cooperative) and in some cases 

simultaneously. Thus, implying the need for a more holistic and synergistic 

perspective of internationalisation in SMEs (Welch and Luostarinen, 1993; 

Korhonen, 1999). This is especially relevant in an SMEs context as many SMEs start 

their international operations through inward activities but due to entrepreneurial 

oversight, all three types of internationalisation may be pursued similteaneously and 

have the potential to influence each other in a variety of ways (Welch and 
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Luostarinen, 1993). Indeed, the route to internationalisation for SMEs is often a 

three-stage process whereby SMEs first, trade and acquire information with one 

another through cooperative internationalisation at the R&D stage (Welch and 

Luostarinen, 1993; Nummela 2008).  Second, SMEs engage in inward 

internationalisation through for example, purchasing raw materials and third, having 

acquired knowledge and experience in international markets, SMEs developed the 

capability to export. Internationalisation was found to be critically important in 

helping SMEs address the issue of scarce resources and also speeds up export entry 

(Ruzzier et al., 2006. This study differs further in that it also focuses on 

internationalisation as a means of acquiring resources and achieving ambidexterity 

for eco-innovation.  

 

While collaboration is viewed in this study as an essential complement to 

internationalisation, collaboration is also a dynamic capability in its own right. The 

findings of this study support the view of Miles et al., (2000) and Blomqvist and 

Levy, (2006) of collaboration as a generic meta-capability that enabled leveraging 

both internal and external knowledge resources in uncertain and complex 

environments such as eco-innovation. The results support the view that collaboration 

capability is an integrating concept enabling knowledge creation and collaborative 

innovation (Blomqvist and Levy, 2006). Collaboration capabilities enabled the eco-

innovation oriented SMEs in this study to seek out external collaborations to address 

the high uncertainty and the significant changes created by eco-innovation (De 

Marchi, 2012). The SMEs were able to cross organisational boundaries to attract 

external partners with common environmental orientations and complementary 

knowledge, skills, and resources (Ahuja, 2000b; Chesbrough, 2006; Knudsen and 

Nielsen 2010; Teece, 2014; Zhang and Walton, 2016; McGrath and O’Toole, 2016).   

 

Collaboration and internationalisation capabilities are particularly important in the 

context of eco-innovation due to the need for new knowledge, technologies, 

regulations and international markets. Eco-innovation requires substantial resources 

and additional and broader knowledge, which does not belong to the core 

competences of firms or to the traditional industrial knowledge base (De Marchi 
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2012). Therefore, they must cooperate with external actors for resource acquisition 

(Nosella et al., 2012) and knowledge sourcing (Ghisetti et al. 2015) making 

internationalisation and collaboration particularly important to complement 

investments made in organisational capabilities (De Marchi, 2012). Collaborative 

capability in the context of this study is a dynamic capability that facilitated 

exploitation through the updating of old capabilities, and exploration through the 

development and acquisition of new ones (Knudsen and Nielsen, 2010). 

Collaborative capability enabled the SMEs to integrate and leverage the social 

processes that build relationships with external actors and resulted in knowledge and 

resource acquisition.   

 

7.2.5 A conceptual model 

As a final contribution to theory and our understanding of how to manage 

ambidexterity for eco-innovation, a conceptual model of ambidexterity for eco-

innovation was developed in figure 6-2. This model both extends and combines the 

research of Tushman et al., (2010) in relation to ambidexterity and Andersen (2008) 

in relation to eco-innovation, by addressing the ambiguity of the Tushman et al., 

(2010) model in specifying a clear typology of eco-innovation (Andersen, 2008). 

 

The study provides important theoretical insights into the contingencies that 

influence eco-innovation in SMEs, and thus contributes towards explaining why 

firms differ in their ability to eco-innovate and why some firms benefit more than 

others from their efforts. With so many factors, both internal and external impacting 

SME eco-innovation, the theoretical implication of the study is that the SMEs with 

the greatest ability to develop a portfolio of relevant capabilities to address these 

contingencies are likely to be the most successful eco-innovators. This is outlined in 

the theoretical framework in figure 6-1 and builds on the dynamic capabilities, 

ambidexterity and eco-innovation literatures underpinning this research. 
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7.3 Contribution and Implications for Strategic Management Practice 

This study took a practice-based approach to the deliberate development of 

ambidexterity as a dynamic capability for eco-innovation in SMEs therefore it is 

seen as critically important that the study provides useful practical implications for 

managers of Irish SMEs who are currently pursuing eco-innovation opportunities. 

Dynamic capabilities theory in particular has been criticised for being of limited use 

to practicing managers (Peteraf et al., 2013; Narayanan et al., 2009). This study is 

particularly relevant for eco-innovation orientated SMEs as eco-innovation is an 

emerging market with very few empirical studies, resulting in a dearth of guidance 

for practicing managers and entrepreneurs. In addition to the implications 

summarised here, the empirical data also refers to good practices, which can easily 

be adopted by other SMEs.  

 

First, the theoretical framework (figure 6-1) provides managers with a representation 

of the business environment and the important contingencies SMEs face in pursuing 

an eco-innovation strategy. Eco-innovation in SMEs can be assisted through the 

deliberate development of the dynamic capabilities of ambidexterity, 

internationalisation and collaboration. The literature review outlined the relevant 

contingencies in this environment to be the SME’s strategic orientation coupled with 

exogenous variables of uncertainty, complexity and munificence (Aragon-Correa 

and Sharma, 2003; Cao et al. 2009), these contingencies have important implications 

for the management of SMEs and the ability to result in differential performance.  

 

Second, each of these contingencies has implications for the management of eco-

innovation oriented SMEs. In relation to strategic orientation the implications of the 

research are clear, strategic orientation positively influences the ability of 

entrepreneurial SMEs to pursue an eco-innovation orientation.  Entrepreneurs are 

one of the most important agents of change with the capacity to take risks, to be 

innovative and to exploit business opportunities in a market environment (Teece et 

al., 1997; Ruzzier et al., 2006; Zahra et al., 2006; Teece, 2007; Teece, 2012). The 

implication for management practice is that the values embodied in a strategic 
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orientation when translated into action by entrepreneurs are important micro 

foundational elements necessary for eco-innovation performance. Because the 

implementation of behavioural elements is a top-down process (Martin et al., 2009), 

entrepreneurs may want to consider the organisational beliefs and values they 

communicate and promote within their organisation. In other words, SMEs similar in 

size and scope may be able to differentiate themselves on the basis of their strong 

commitment to communicating the eco-innovation values of the business.  

  

In uncertain environments such as eco-innovation the implications for managers is 

that issues such as the technological trajectory, or lack of uniformity in international 

regulations or other unexpected events all need to be navigated with a minimum of 

disruption (Teece and Leih, 2016). SMEs have limited financial protection available 

to guard against such uncertainty, or to take advantage of unexpected opportunity. 

SMEs need to build strong dynamic capabilities, entrepreneurial in nature to enable 

them to do a better job of responding to and shaping unknown futures (Teece and 

Leih, 2016). Because eco-innovation is an extremely complex environment 

consisting of a wide range of actors (business, state, society, globalization, natural 

environment) managers in SMEs need to be aware of and responsive to 

interdependence and changes in all of the various elements within this environment. 

The more factors a manager perceives they must deal with and the differences 

among those factors, the more complex the business environment (Aragon-Correa 

and Sharma, 2003). Munificence also has important implications for management, 

the availability of resources and the degree to which the general business 

environment can sustain firm growth (Aragon-Correa and Sharma, 2003; Cao et al., 

2009) require managers to be capable of accessing these resources.  

 

Third, this study addressed the gap in practice created by the confusion surrounding 

the dynamic capabilities construct that has caused it to remain abstracted from daily 

management practice. By employing an action research study ambidexterity is 

operationalised through implementing interventions that allow the actions and 

behaviours of entrepreneurs to be observed and repeated. Action research in this 

context acted not just as a research methodology but also as a process for 
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establishing the routines and behaviour necessary for the development of dynamic 

capabilities. In doing so this study answers the call for more practice-based studies to 

improve understanding of the micro-mechanisms that enable ambidexterity (Turner 

and Lee-Kelley 2013,; Volery et al., 2015). The implication of this is that action 

research facilitates continuous learning, reflection and action in a repeatable cycle 

within the SME. While the first three phases of an action research cycle (construct, 

plan, act) correspond to the extant processes of both dynamic capabilities and 

ambidexterity (see figure 6-4) the inclusion of an evaluation phase adds an extra 

dimension that facilitates the establishment of these processes as routines. This is a 

novel practical contribution and confirms the suitability of action research for the 

development of capabilities (Canterino et al., 2016; Coghlan et al., 2016).  

 

Fourth, as a final and significant contribution to practice the conceptual model 

developed in 6.1 offers opportunities for practical use both as a measure of 

ambidexterity for eco-innovations and as a sensemaking tool to explicate the 

exploitation or exploration focus of the eco-innovation. The managerial implication 

here is that improving managerial understanding of the exploitation and exploration 

focus of the SMEs will highlight how ambidexterity might be achieved in practice. 

The conceptual model allows the exploitation, exploration focus of the SMEs to be 

plotted. This provides useful information for the SMEs in that it raises some 

important questions that are useful for strategic decision-making. Two distinct 

groups of SMEs were observed, exploitation focused SME and exploration focused 

SMEs. Knowing where an SME is located will act as a guide for strategic 

management in relation to how ambidexterity can be achieved and what course of 

action is appropriate for the particular context. 

 

In summary, possessing the dynamic capabilities of ambidexterity, 

internationalisation and collaboration does not necessarily guarantee an SME’s 

success in eco-innovation, but it clearly increases their potential to do so. 
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7.4 Contribution and Implications for Policy 

Developing ambidexterity for eco-innovation in SMEs also has implications for 

society in general but particularly for policy makers and public bodies that aim to 

improve both economic and environmental sustainability. From a policy perspective 

countries are starting to promote policies and market incentives that enable firms to 

compete successfully in these emerging markets where eco-innovation plays a key 

role as an enabler of both sustainable economic development (Boones et al., 2013). 

While this study has focused on eco-innovation at the firm level, the effects of eco-

innovation at policy or regulatory level have significant implications for national 

economies through the creation of new economic sectors such as renewable energy. 

Now that the attention and debate have shifted from compliance towards how firms 

can create and add economic and environmental value to their products and services 

through eco-innovation (Andersen, 2008, Carrillo-Hermosilla et al., 2009, Kemp and 

Oltra 2011; Andersen 2012; Bocken et al. 2014, Gabler et al., 2015, Zhang and 

Walton, 2016, Faria and Andersen, 2017) the focus has shifted to competing in new 

markets where eco-innovation plays a key role in sustainable economic and 

environmental development (Boones et al., 2013).  

 

In a European context enterprise development agencies and EU projects have a role 

to play and can help the process of developing dynamic capabilities for eco-

innovation. As the lead partner for this project Údarás na Gaeltachta are also the 

enterprise development agency appointed by the Irish Government to develop and 

implement policy and hence a key stakeholder in terms of the policy implications of 

this research. Because of the short duration and transient nature of EU projects it is 

important that lessons are learnt from this project to be transferred to other EU 

projects Údarás might pursue. The timeframe of the project was also an issue raised 

by the SMEs with the researcher. SMEs expressed concern that they have only 

started to get comfortable engaging with the project and then it was over. The 

opportunities for collaboration and internationalisation provided by the project were 

seen by the SMEs as critically important. Without exception all of the SMEs stated 

they would seek out EU projects to collaborate with in the future. The implication of 
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this is that some form of continuity for SMEs engaged in EU projects could be 

considered. In the case of this project the researcher was able to engage the SMEs 

with an upcoming EU project but this is not a standard requirement of EU projects. 

 

The conceptual model (figure 6-2) was developed collaboratively and was also 

intended to be useful from a policy perspective in that it can be used to highlight the 

policy measures most suited to each context.  An important contribution to policy 

provided by the conceptual model is the notion that regulation stimulates 

exploitation while incentives stimulate exploration. This assertion is supported in 

recent literature by Safarzyńska and van den Burgh, (2013) who claim that 

inappropriate regulation stunts exploration and market forces may limit opportunities 

for exploitation. Both are needed in practice highlighting the critical nature of 

policies such as, appropriate regulation to stimulate exploitation and incentive based 

interventions to stimulate exploration. 

 

If strategic ambitions of creating a strong eco-innovation sector in Europe are to 

become a reality, a strong SME base will be necessary for the development, 

introduction and diffusion of eco-innovations. The implication of this for policy is 

that supporting SMEs, through providing a conducive environment is critically 

important.  Policy is part of the general business environment and as such has a 

significant part to play in enabling the development of dynamic capabilities for eco-

innovation through reducing uncertainty and complexity and creating a munificence 

environment. Policy makers should work with industry associations and consumer 

groups internationally to create environmental regulations and standards that are 

universal and uniform. Doing this would reduce the complexity and uncertainty that 

has resulted from standards and regulations in Irish markets that conflict with 

standards and regulations in international markets. This research proposes that 

environmental regulations should move away from prescribing technological 

solutions and allow flexible approaches that foster eco-innovation (Porter and van 

der Linde, 1995a and 1995b; Aragon-Correa et al., 2008). Market interventions such 

as eco-innovation focused public procurement would also give a strong positive 

signal to the market and eco-innovation oriented SMEs. Creating a munificent 



 

241 
 

environment for SME through the availability of incentives, EU projects, finance, 

knowledge, education, and natural resources, and by eliminating subsidies for fossil 

fuels and nonrenewable technologies and materials are all important policy measures 

for enabling eco-innovation.  

 

7.5 Implications and reflections on the Practice of Action Research 

The research question and objectives of this study required a qualitative approach. 

Quantitative studies by their nature are unlikely to be able to capture the combined 

nature of ambidexterity development proposed in this study. In a quantitative study, 

participants can only respond to the questions as they appear, making it likely they 

would distinguish between exploration and exploitation as per much of the extant 

literature (March, 1991; Lubatkin, 2006). It was found in this study that exploration 

and exploitation are sometimes indistinguishable or only clearly distinguishable at 

the extremes thus, requiring a qualitative study to observe the idiosyncratic features 

of ambidexterity and dynamic capabilities. 

 

However, the choice of action research as a methodology together with the 

purposeful self-selection of cases has implications in terms of the generalisability of 

the study. The findings of this study are not transferable outside of the context in 

which they have been generated. The research context is limited both from a 

geographic/cultural (Ireland) and an industry perspective (eco-innovation). 

Nonetheless, generalisability was not an objective of this research; instead, the main 

objective of the research was to contribute to the body of knowledge by furthering 

our understanding of how the development of the dynamic capabilities of 

ambidexterity, internationalisation and collaboration enabled eco-innovation in 

SMEs. This approach allows for generalisations to theory, as opposed to populations 

(Yin, 2003).  

 

Action research in this study has proved to be more than a problem-solving 

methodology (Coghlan and Brannick, 2014). Repeating action research cycles 
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facilitated entrepreneurs in building routines for developing capabilities through the 

process of constructing a problem or issue at hand, planning a course of action to 

address the issue, carrying out the action planned and evaluating the outcome of the 

action before repeating the cycle. This EU project illustrates how action research 

facilitated the deliberate development of dynamic capabilities and enabled SMEs to 

pursue eco-innovation strategies.  

 

What was intended at the outset of the study was to develop exploration capabilities 

in an effort to improve ambidexterity. What resulted was the development of 

collaboration capabilities and internationalisation capabilities also. This was very 

important for the SMEs as it helped them address the issue of lack of resources and 

achieve ambidexterity but it also highlights the iterative nature of action research and 

its tendency to take the research in directions not initially expected (Coghlan and 

Brannick, 2014). 

 

As a researcher, carrying out this action research project has allowed me to improve 

my own capability for facilitating both action research and dynamic capability 

development. Action research like dynamic capabilities can be developed through 

repeated use, allowing the researcher to continuously improve practice. However 

action research is not without its challenges, the linear nature of a thesis makes the 

recording of the cyclical nature action research work difficult. The production of this 

thesis was, as described in figure 4-3 an action research project in itself, requiring 

diagnosing, planning action, taking action, evaluation action and repeating this cycle. 

The abductive nature of this process resulted in enhancing the researchers 

understanding and allowing more material to find its way into this study than had 

been assumed at the outset. 

 

7.6 Limitations of the study 

The limitations of this action research study of developing ambidexterity for eco-

innovation in SMEs included, limited time available for the study, size of the sample 
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studied, and the specificity of the study participants. The means by which these 

limitations might be mitigated are discussed below.  

 

The period of this research study was fourteen months; this was pre-determined by 

the fact that EU projects have a definite time-span. This study covers the final 

fourteen months of the three-year long project, arguable the most work intensive 

period. The researcher addressed this through using project documentation and 

processes for the dual purpose of the project and the research process. This meant 

there was no added burden of collecting data purely for research purposes. The 

researcher recorded her reflections on the research in a journal updated on a regular 

basis outside of working hours. Data was captured as part of the everyday work 

rather than separate interviews and data recordings with the SME. In an ideal 

situation the study would cover the entire three-year period of the project, however, 

it is felt this would not have had a significant impact on the findings, as all of the 

interaction with the SMEs was confined to this fourteen-month period of the study. 

The issue of time-scale of the project was also highlighted by the SMEs, as a number 

of them were unable to find suitable internationalisation activities within the project 

time-scale. The researcher addressed this through organising a matchmaking trip to 

another partner region (the Netherlands) for these SMEs.  

 

While all of the SMEs demonstrated to the researcher the development of 

capabilities in ambidexterity, internationalisation and collaboration during the time-

scale of the study, it is not possible to confirm that the SMEs continued to deploy 

these capabilities in the long-term. The researcher attempted to address this by 

engaging the SMEs with another EU eco-innovation project that commenced at the 

end of this study.  

  

The fourteen-month period of time of the study was deemed adequate to permit 

answering the research question however; meta evaluation of the action research was 

somewhat restricted. Meta evaluation is defined as an evaluation of the other 

evaluations and is an integral part of action research. To address this issue, meta 
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evaluation was performed by the researcher with colleagues both during the action 

research and continued the evaluation of the results following the project completion. 

This proved beneficial in that it also allowed for reflection on the project outside of 

the busy work schedule of the project. 

 

Company size represents another limitation of this research. The majority of 

dynamic capabilities research has been conducted in large organisations (Zahra et al., 

2006; Peteraf et al., 2013;  Tallott and Hilliard, 2016). This research was undertaken 

in SMEs thus limiting the sample size and having implications for transferability. 

The inclusion of ten SMEs does however test the research transferability to some 

degree, as these companies are involved in a range of different niche markets and 

employ different management and organisation styles, and range from long 

established to newly formed companies. This therefore tested how the proposed 

interventions functioned in ten different organisations, allowing for triangulation and 

improving transferability. While the number of participating SMEs was limited, it 

was sufficient to permit the researcher to draw conclusions with regard to the 

research. Since this research included a concerted effort to help SMEs develop 

capabilities for eco-innovation the researcher could more definitively recognise 

success as SMEs achieved eco-innovation outputs. SMEs were able to improve their 

eco-innovation performance, making the case that the action research study was 

successful and useful to the stakeholders.  

 

Another aspect of the study that is limiting refers to the unit of analysis. Positioned 

at the eco-innovation/entrepreneurship interface, this study explores the influence of 

entrepreneurial ambidexterity at the individual level on firm level ambidexterity. 

While this somewhat dual approach is suitable in achieving this study’s objectives, 

using single respondents (entrepreneurs) places further limitations on the research 

results. Using single respondents also increases the possibility for respondent bias in 

qualitative research. Considering these limitations, several steps were taken to ensure 

validity of the research results. Triangulation was achieved by generating data from 

multiple sources such as interviews, meetings, reports, documentation, as well as 

using supplementary sources of secondary data. Results were further validated 
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through critical reflective practice with colleagues during evaluations. Developing 

the skills and habits of self-reflexivity is necessary for all action researchers (Herr 

and Anderson, 2015). 

 

This research took place in a EU project in the organisation where the researcher is 

employed. Due to the position that the researcher holds and the nature of her work in 

interacting with SMEs, it is possible for the researcher to gain full access to both the 

organisation and the SMEs engaging with the project. This is beneficial for the 

research process in gaining opportunities for insight, as an external researcher may 

not be afforded the same level of access. However this access also poses some 

problems, as the potential for the personal bias of the researcher to appear in the 

research findings is a concern. The topic of researcher bias in action research has 

been investigated in-depth and concerns primarily the topic of validity, or whether 

the findings can be viewed as accurate and true (Herr and Anderson, 2015). Many 

techniques have been used in this research to combat bias though, including 

implementing triangulation of findings, participant feedback, and most importantly, 

reflexivity (Herr and Anderson, 2015). Reflexivity is a technique where the 

researcher actively and critically reflects on potential biases when conducting the 

research. Through this critical reflection, the researcher aimed to be more self-aware 

and endeavour to control biases that could unduly influence the findings. In the 

evaluation phases of all action research cycles the researcher sought to confirm 

findings with SMEs and work colleagues.  

 

A second issue relating to this EU project is the use of incentives for SMEs. When 

incentives are included as part of data collection there is always the possibility of the 

participants being biased toward reporting only positives impacts and aspects of the 

project. SMEs are heterogeneously motivated, holding different values and having 

different needs (Hsieh and Kocielnik, 2016). At the individual level, this means that 

the effects of the different incentives are not uniform across all participants. Some 

people may find the act of participation sufficiently rewarding, while others may be 

more motivated to participate when they receive financial incentives, and others may 

find it most rewarding when their participation is recognised by others. Offering a 
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reward could also act as disincentives to others who prefer not to be associated with 

the incentive or consider the administration process associated with the incentive too 

cumbersome or time-consuming. The researcher was keenly aware of these issues 

and encouraged participants to give both positive and negative feedback particularly 

during feedback interviews. The level of financial incentives awarded to SMEs was 

relatively low and were not considered the main reason for SME engagement as 

evidenced by many of the SMEs. In addition to this the use of multiple types of 

interventions were employed both financial and non-financial in order to appeal to a 

range of SMEs. 

 

7.7 Further research 

This study has identified that there are many more opportunities for further research 

on dynamic capabilities for eco-innovation, a research area that is constantly 

evolving. There are several areas of theoretical importance that were either 

referenced in this research, or were a secondary concern that arose as a result of this 

study. These topics could provide researchers with a path to further the work 

undertaken here. Some of the possibilities that could be further investigated are 

described as follows:  

 

The tendency of long established SMEs to pursue eco-innovation through 

exploitation while nascent SMEs were found to be more focused on exploration, this 

is a tentative outcome of this study and deserves greater attention.  Firm age may 

also prove to be in itself an important contingency in the context of ambidexterity for 

eco-innovation. 

 

In this study networking capabilities are not afforded much attention, while they are 

relevant to internationalisation and collaboration this study is focused on SMEs 

entering an emerging market where both the networking structures of the SME and 

the market are still in the early stages of development. Collaboration and 

internationalisation capabilities suggest the importance of networks in forming and 
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maintaining relationships in the external environment, therefore, further studies 

could explore the development of networking capabilities as they are likely to be 

beneficial to the study of both ambidexterity and eco-innovation.  

 

This study focused on SMEs entering and developing in the emerging eco-

innovation market, many of these SMEs could be described as born globals or 

international new ventures. Because Ireland is a small market and eco-innovation by 

its nature is a global issue born global and international new venture perspectives 

offer promising opportunities for further development of dynamic capabilities in the 

context of eco-innovation. 

 

While a case has been made in this study for viewing paradoxes such as 

ambidexterity through a complimentary rather than a conflicted lens (Smith and 

Lewis, 2011; Papachroni et al., 2015) the management of paradox requires a 

concerted and continuous effort to avoid the tendency to return to the habitual 

behaviour of conflict (Papachroni et al., 2015). Future research could examine how 

management perception of the paradox influences the development of ambidexterity 

for eco-innovation. 

 

While the exogenous environmental variables of uncertainty, complexity and 

munificence were examined briefly in this study, these contingencies would benefit 

from a more in-depth consideration. Future research examining the effects of 

entrepreneurial perception on these contingencies appears warranted and may shed 

additional light on how management perception of these contingencies influences 

ambidexterity. 

 

Finally, from a methodological perspective a number of topics are interesting, action 

research allowed the micro-processes of how and why managers use dynamic 

capabilities, to be observed and by doing so, a strategy-as-practice lens 

(Jarzabkowski et al. 2007; Johnson et al. 2003) could be applied to future studies. 
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The strategy as-practice perspective is concerned with what people do and is 

particularly relevant in an SME context. 

 

This research was confined to entrepreneurs in ten SMEs engaged in or entering eco-

innovation markets. The research was conducted in a specific location – Ireland, as 

part of a EU project. Eco-innovation in other countries may be better developed and 

have larger markets therefore future studies could expand the sample to include or 

compare other countries.  

 

Further studies of the action research approach to facilitating ambidexterity for eco-

innovation could be more inclusive by engaging other levels of employees in SMEs. 

For the purposes of this action research study, the SMEs were able to find 

“appropriate solutions for the particular dynamics at work in a local situation” 

Stringer (2014:6) this is not to say that these solutions would give the same result in 

all SMEs. 

 

7.8 Conclusion  

Returning to the overall aim of this study it was found that the pursuit of economic 

and environmental sustainability can be achieved through the development of 

ambidexterity, internationalisation and collaboration capabilities in eco-innovation 

orientated SMEs and is contingent on access to resources in the general business 

environment. 

 

This chapter concluded this research by outlining the contributions of this study to 

the dynamic capabilities, ambidexterity and eco-innovation literatures. These 

contributions also enabled this research to specify important implications for practice, 

policy makers and organisations offering support to SMEs. Based on the 

contributions and the limitations of the study, several avenues for future research 

were also outlined.  
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9 Appendices 
Appendix 9-1 Most Cited Definitions of Dynamic Capabilities 
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Appendix 9-2 Agenda Matchmaking Visit to Netherlands 
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Appendix 9-3 GREAT Project Partners  

 

  

Project	Partner Region Type	of	Organisation

Basildon	Council UK Enterprise	Development	Agency

Design	4	Sustainablity UK Private	sector	organisation

Energy	North Scotland Membership	based	organisation

Energy	Ville Belgium Collaboration	of	Energy	Research	Institutes

Hasselt	University Belgium University

Oost	N	V Netherlands Enterprise	Development	Agency

Smart	Grids	Flanders Belgium Membership	based	organisation

Údarás	na	Gaeltachta	 Ireland Enterprise	Development	Agency

Westbic Ireland Private	sector	Eneterprise	Development

Wittenborg	University Netherlands University
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Appendix 9-4 GREAT Project SME Details 

Ref. Eco-innovation Type
New	Market	
Explored

Company	1
Wave	Energy	&	Human	
powered	electricity	generation	
machine

General	purpose	eco-innovation Europe	&	Brazil	

Company	2 Energy	Planning	and	Analysis Macro-organizational	eco-innovation UK

Company	3 Heat	Pumps	and	Solar Integrated	eco-innovation Europe

Company	4 Heat	Pumps	 Integrated	eco-innovation Europe

Company	5 Off-shore	Wind General	purpose	eco-innovation Germany

Company	6 Wave	Energy Alternative	product	eco-innovation Europe

Company	7 Electronic	Controls Add-on	eco-innovation Netherlands

Company	8
Mechanical	and	Electrical	
Installations

Alternative	product	eco-innovation Netherlands

Company	9 PV Alternative	product	eco-innovation Netherlands

Company	10
Heating	and	Electricity	
Generation	Systems

Integrated	eco-innovation Germany
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Appendix 9-5 GREAT Project Work Packages 
Work Package and 
Lead Responsibility 

Description Main Actions Intended Output  

WP1 – Partner 5 and 10 Energy Optimisation 
and Policy 

Develop a tool for SMEs to optimise their 
energy usage and examine Renewable Energy 
Solutions. 
 
Develop Policies and Recommendations to 
ease transnational access to markets and 
evolve Smart Grid deployment. 

• Develop energy optimization tool 
• Dissemination and training in use of tool 
• Measurement of the environmental impact of 

smart grids 
• Report on monetizing the environmental impact 

of smart grid 
• Report on policy recommendations to support 

innovation in smart grid 
• Hold Policymakers Workshop 

WP2 – Partner 8  SME 
Internationalisation 

Provide easy access for SMEs to knowledge 
on Market Opportunities. 
 
Support  companies in the first stages of 
internationalisation. 

• Report on market opportunities 
• Study of barriers for SMEs 
• Showcase workshops of successful SMEs 
• Good practice guides for market entry 
• Information and technology watch events 
• Develop opportunities for SMEs 
• Provide internationalization vouchers for SMEs 

WP3 – Partner 6 and 8 Consortia Building Provide support for SMEs to develop consortia 
to tender for contracts. 
 
Provide linkages to SMEs to technological 
developments and commercial.?? 
 

• Administration of incentive scheme 
• Selection criteria for incentive scheme 
• Present at SME workshops 
• Intake interviews with SMEs 
• Completed request forms for SMEs 
• Schedule of cut-off dates for incentives 
• Progress and claims for incentives processed 
• Interview reports of incentive activities 
• Incentive payments processed 
 

WP4 – Partner 2 Dissemination Centres Business Plans for Network of Dissemination 
Centres. 
 
Shared information on training, technology 
demonstrations,  market development 
knowledge, R&D support system etc. 

• GREAT website and social networking 
• Model for defining SG/DG/RE development on 

a regional basis  
• Specification for regional dissemination centres 
• Prepare business plans for dissemination 

centres in all regions 


