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ambidexterity (CIA), and that customer concentration 
is positively related to the growth effect of CIA. The 
three-way interaction patterns further demonstrate 
that smaller firms with high customer concentration 
achieve the best growth when pursuing BIA, whereas 
the same configuration can lead to the worst growth if 
they adopt CIA.

Plain English Summary When does smallness 
help or hinder firms to implement innovation ambi-
dexterity? We collected longitudinal innovation data 
from SMEs in the Korean electronic parts industry to 
examine how firm size, customer concentration and 
innovation ambidexterity affect firm growth individu-
ally and jointly. There are two important implications. 
First, for research, this study indicates that smallness 
is a liability for combined innovation ambidexter-
ity (CIA), but it is an asset for balanced innovation 
ambidexterity (BIA). Our configurational approach 
further suggests that research should include a care-
ful fit assessment of firm size, customer concentration 
and the organisational and technological requirements 
involved in BIA and CIA to be able to determine the 
liability and asset of smallness in innovation ambi-
dexterity. Second, for practice, smaller firms are 
advised to pursue BIA to achieve sustainable growth, 
but larger SMEs are recommended to adopt CIA. Fur-
ther to this, smaller firms with high customer con-
centration can achieve the best growth when pursu-
ing BIA, whereas the same configuration of internal 

Abstract This study examines when small- and 
medium-sized enterprises (SMEs) benefit from inno-
vation ambidexterity for their growth. We argue 
that innovation ambidexterity in SMEs is sensitive 
to resource configuration, necessitating a careful fit 
assessment among firms’ internal resources (firm 
size), external resources (customer concentration) and 
the forms of innovation ambidexterity. Patent and util-
ity model data from 912 firm-years for the 2000–2017 
period in the Korean electronic parts industry were 
analysed using a feasible generalised least squares 
(FGLS) model. Consistent with our prediction, we 
establish that firm size is negatively related to the 
growth effect of balanced innovation ambidexterity 
(BIA), but positively to that of combined innovation 
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and external resources can lead to the worst growth 
if they adopt CIA. However, larger SMEs with high 
customer concentration can effectively pursue CIA 
and achieve the best growth.

Keywords Ambidexterity · Innovation · Small- and 
medium-sized enterprises (SMEs) · Growth · Firm 
size · Customer concentration · Fit · Liability of 
smallness

JEL Classifications O32 · D22 · L25 · L14 · M13 · 
L26

1 Introduction

The innovation literature suggests that pursuing both 
exploratory and exploitative innovation (henceforth, 
‘innovation ambidexterity’) promotes sustainable 
growth (Benner & Tushman, 2003; March, 1991; 
O’Reilly & Tushman, 2013; Wang et al., 2019). This 
proposition attracts many small- and medium-sized 
enterprises (SMEs) that strive to grow through inno-
vation (Audretsch, 2004; Bamiatzi & Kirchmaier, 
2014). Yet, considerable debate regarding if and when 
SMEs benefit from innovation ambidexterity still per-
sists in the literature (Bierly & Daly, 2007; Chang & 
Hughes, 2012; Solís-Molina et al., 2018).

The main debate concerns whether exploration 
and exploitation are incompatible or complementary 
(Cao et  al.,  2009; March, 1991; Uotila et  al.,  2009; 
Wei et  al.,  2013). The incompatibility perspective 
originally conceived by March (1991) claims that 
exploratory and exploitative activities involve trade-
offs as they demand conflicting resources and organi-
sational orientation. Therefore, it is more desirable 
for firms with limited resources to achieve an appro-
priate balance between the two to achieve sustain-
able performance, which reflects the balanced form 
of innovation ambidexterity (BIA) (Cao et al., 2009; 
He & Wong, 2004). By contrast, the complementary 
perspective suggests that exploration and exploi-
tation reinforce each other as firms increase both 
activities; firms should therefore pursue their com-
bined magnitude (He & Wong, 2004; Katila & 
Ahuja, 2002; Simsek et al., 2009), which reflects the 
combined form of innovation ambidexterity (CIA) 
(Cao et  al.,  2009). Prior studies have examined the 
effects of BIA and CIA on SMEs’ performance, but 

the findings have been mixed. For example, several 
studies have reported that enhanced performance is 
associated with the combined magnitude of explora-
tion and exploitation by SMEs (He & Wong, 2004; 
Katila & Ahuja, 2002), but others have observed a 
negative relationship (Atuahene-Gima & Murray, 
2007; Nerkar, 2003). This disparity might imply that 
theory on innovation ambidexterity is incomplete, as 
very few studies have examined internal and external 
resources and their compatibility with the characteris-
tics of BIA and CIA.

This study focuses on nuanced differences in the 
resources required to implement BIA and CIA along 
with the attributes of SME resources such as the lia-
bilities and assets of smallness. BIA and CIA might 
differ in terms of the ideal scale and attributes of 
the required resources. Further to this, as an organi-
sational form, SMEs are characterised by not only 
their small resource scale, which may be considered a 
liability, but also their flexibility, which may function 
as an asset for managing innovation (Barney, 1991; 
Lee et  al.,  2010; Penrose, 1959; Terziovski, 2010). 
Another aspect of scarce resources that is mentioned 
by March (1991), yet has rarely been examined in 
the literature is external resources such as custom-
ers. Social capital theory suggests that SMEs can 
mobilise complementary resources and identify new 
opportunities through external networks with valu-
able resource holders (Granovetter, 1985; Pennings & 
Lee, 1999). In the commercialisation of technology, 
critical external networks include customer relation-
ships (Birley & Westhead, 1990; Hewitt-Dundas, 
2006). Social capital theory also suggests that the 
value of a firm’s internal resources is contingent on 
its social capital (Burt, 1997), which implies that the 
interplay of internal and external resources can affect 
the outcome of innovation ambidexterity.

This study examines how SMEs’ resource con-
figurations—internal resources, external resources 
and their interplay—influence the effects of BIA 
and CIA on firm growth. It is necessary to test our 
research model in a context in which SMEs face fre-
quent changes in technological development, market 
demand and global competition. These conditions 
were met by the Korean electronic parts industry, 
which has undergone significant technological trans-
formation. The advent of recent technological changes 
such as mobile telecommunication technologies, the 
Internet of things (IOT), sensors and robotics created 
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entirely new product categories such as smartphones, 
flat-screen digital televisions and digital imaging. 
Such transformation usually results in the complete 
annihilation of old products. This accelerating rate of 
change especially impacts the electronic parts indus-
try, as firms must constantly upgrade product per-
formance to satisfy application demands for higher 
speed, reduced size and global availability (Hult, 
2020). We collected longitudinal patent and utility 
model data from the Korean electronic parts industry 
from 2000 to 2017, which consists of 912 firm-years. 
We adopted panel-data linear models using a feasible 
generalised least squares (FGLS) model to calculate 
reliable estimates, accommodating for heteroskedas-
ticity and autocorrelation (Greene, 2012; Wooldridge, 
2002).

The findings of the present study demonstrate that 
smaller firms are relevant for BIA, but not for CIA, 
while larger SMEs are relevant for CIA, but not for 
BIA. Furthermore, customer concentration improves 
the effect of CIA on firm growth. Our three-way inter-
action analyses reveal that customer concentration is a 
sufficient condition for achieving growth through BIA 
in smaller SMEs and for realising growth through 
CIA in larger SMEs, indicating that the appropriate 
fit between internal and external resources and the 
proper form of innovation ambidexterity is critical. 
The empirical evidence, drawn from objective and 
longitudinal innovation data, complements existing 
empirical findings obtained with subjective and static 
survey data and offers a comprehensive and nuanced 
resource-based model of innovation ambidexterity in 
the context of SMEs.

2  Theoretical background and hypotheses

2.1  Balanced innovation ambidexterity (BIA) and 
combined innovation ambidexterity (CIA)

Exploratory innovation refers to developing new 
technology aimed at revealing new possibilities and 
variations novel to a firm, taking the technology into 
a field’s new aspect or into an unrelated business 
(March, 1991). Exploration challenges a firm’s exist-
ing cognitive structure (Lei et al., 1996) and increases 
its stock of knowledge and problem-solving ability 
(Ahuja & Lampert, 2001; Katila & Ahuja, 2002). 

Conversely, exploitative innovation refers to devel-
oping technology that falls within a firm’s existing 
technology portfolio and deepens its current tech-
nological base, which usually involves incremental 
problem-solving and product and process improve-
ments (March, 1991). Exploitation describes a firm’s 
efforts to make maximum use of its competencies by 
combining its existing technological knowledge in the 
most efficient manner (Katila & Ahuja, 2002).

The extant literature identifies two forms of inno-
vation ambidexterity to pursue exploration and 
exploitation (Cao et  al.,  2009; Chang & Hughes, 
2012; He & Wong, 2004). First, the perspective of 
BIA accommodates the incompatible learning activi-
ties associated with exploration and exploitation and 
therefore suggests that firms dynamically balance the 
relative levels of exploration and exploitation to opti-
mally distribute scarce resources and attain sustain-
able performance (Cao et al., 2009). This perspective 
also posits that excessive exploration can increase the 
costs of knowledge integration, decrease search pro-
ductivity and ultimately lead to diminishing returns 
to learning (Ahuja & Lampert, 2001; Katila & Ahuja, 
2002; Levinthal & March, 1993; Lewin et al., 1999). 
Similarly, an overemphasis on exploitation often leads 
to the ‘success traps’ of single-loop learning, local 
searches or evolutionary learning (Katila & Ahuja, 
2002; Levinthal & March, 1993; Lewin et al., 1999; 
March, 1991), which might foster inertia and reduce 
a firm’s adaptability to new opportunities and fresh 
product development (Cao et  al.,  2009; Gibson & 
Birkinshaw, 2004). Therefore, firms benefit from 
BIA since it enables them to avoid incompatibility in 
learning and take advantage of increasing returns of 
both exploration and exploitation.

Second, the CIA perspective is based on the idea 
that exploratory and exploitative activities do not 
necessarily compete for limited resources, but might 
actually complement each other in terms of learn-
ing and resource development (Cao et al., 2009). For 
example, exploration and exploitation may take place 
in complementary technological and market domains 
(Gupta et al., 2006). The idea of complementarity is 
deeply rooted in the absorptive capacity argument, 
given that the deep technological understanding 
that firms develop in the course of their exploitative 
activities facilitates their ability to reconfigure exist-
ing internal knowledge and identify and assimilate 
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novel external knowledge (Cohen & Levinthal, 1990; 
Hansen & Hamilton, 2011; Wei et  al.,  2014; Zahra 
& George, 2002). For example, Intel’s early identi-
fication of a sustainable advantage in the micropro-
cessor industry was based on its existing deep com-
petencies in the memory chip industry (Burgelman, 
1994). Exploration can promote exploitation as newly 
internalised outside knowledge and resources can 
be applied on a greater scale when combined with a 
firm’s existing competencies (Cao et  al.,  2009). The 
CIA concept therefore suggests that firms should 
engage in high levels of both exploration and exploi-
tation activities to establish the sustainable perfor-
mance that arises from the multiplicative effect of 
these complementarities (Cao et  al.,  2009; Gupta 
et al., 2006; Simsek et al., 2009).

As shown in Table  1, tests of whether BIA and 
CIA improved firm performance, especially SMEs, 
report mixed results. We claim that this limitation 
is, in part, due to the fact that most previous stud-
ies did not consider the resource issue. A few lim-
ited studies have analysed the impact of resources 
(Cao et  al.,  2009; Voss & Voss, 2013), but focused 
on internal resources and overlooked external ones 
such as customer networks. Further to this, the differ-
ent attributes of internal resources such as the scale of 
internal resources and organisational flexibility (Choi 
& Shepherd, 2005) would have different roles in BIA 
and CIA. Another aspect untapped in the extant lit-
erature is determining the fit relationship between 
internal and external resources in conjunction with 
innovation ambidexterity.

2.2  Internal and external resources of SMEs

Internal resources, which can be represented by firm 
size (Wiklund & Shepherd, 2003), include intangible 
as well as financial and physical resources (Chris-
tensen, 1996). The small scale of resources in SMEs, 
compared to large firms, has been treated as a liability 
for innovation, because smaller firms must forgo the 
benefit of scale effects and increasing returns in their 
innovative activities (Aldrich & Auster, 1986; Gime-
nez-Fernandez et  al.,  2020). However, small firms 
might have unique attributes or benefit from intangi-
ble resources that form the basis of their competitive 
advantage. Resource theorists emphasise that a firm’s 
intangible resources play a role in conceptualising, 
using and transforming a firm’s resources in ways that 

maximise their value (Penrose, 1959). Small firms 
have unique intangible resources that can function 
as an asset for innovation in several respects (Josefy 
et  al.,  2015). First, small firms are heavily influ-
enced by owner-entrepreneurs’ vision; as firm size 
increases, the influence of top management dimin-
ishes (Chen & Hambrick, 1995). Second, a smaller 
firm has better personal connections and a more uni-
fied culture and a stronger identity, which facilitates 
coordination and lowers transaction costs (Kogut & 
Zander, 1996). Third, small firms’ simpler asset pro-
files, ad hoc organisational routines and close man-
agement-employee communications improve learning 
processes (Rumelt, 1995). These attributes of small 
firms make them more flexible than large firms and 
able to quickly respond and adapt to environmental 
change. We therefore surmise that although smallness 
might be detrimental for CIA, it can be beneficial for 
BIA.

Social capital theory indicates that SMEs’ exter-
nal networks enable them to acquire complementary 
external resources and new opportunities (Granovet-
ter, 1985; Leenders & Gabbay, 1999; Pennings & 
Lee, 1999). Innovation occurs as firms, based on their 
resources and capabilities, recombine and assimilate 
external knowledge and technologies. In particular, 
networks with large and influential customers are a 
useful source of innovation and new opportunities 
(Chowdhury, 2011). The combined effects of internal 
and external resources improve firms’ in-depth under-
standing of how SMEs integrate internal and exter-
nal resources to enhance firm growth by means of an 
ambidextrous innovation strategy.

2.3  BIA, resource configuration and SME growth: 
smallness as an asset

2.3.1  Smallness as an asset for BIA

The ‘asset of smallness’ thesis proposes several 
advantages of SMEs. The lean, cohesive and con-
centrated formal and informal organisational struc-
tures of SMEs facilitate more interaction between 
departments, increase synergies and promote speedy 
responses to environmental change (d’Amboise 
& Muldowney, 1988; Katila & Shane, 2005; Son 
et al., 2019). SMEs can compete effectively in small, 
niche markets in which their size justifies their invest-
ment in terms of products, customers and technology, 
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which are sufficiently large for their size but unattrac-
tive to large firms (Arend & Wisner, 2005; Choi & 
Shepherd, 2005; Katila & Shane, 2005). Reflecting 
this fact, large firms have scale-based cost advan-
tages, but SMEs create unique advantages arising 
from organisational flexibility, which can be achieved 
by relying more heavily on labour than capital and 
utilising more variable factors of production (Mills 
& Schumann, 1985). Output flexibility helps SMEs 
adapt easily to changing environments (Fiegenbaum 
& Karnani, 1991; Liñán et al., 2019).

We suggest that these attributes of smallness are 
suitable for forging a balance between exploration 
and exploitation. Smaller firms might be more capa-
ble of achieving close coordination between depart-
ments and personnel involved in exploration and 
exploitation so as to achieve a subtle balance between 
the two (Tripsas, 1997). Successful management of 
BIA needs to resolve a paradox—the contradictory 
yet interrelated elements that exist simultaneously 
and persist over time—which helps address the trade-
offs between exploration and exploitation. This can 
be done more effectively in smaller organisations, 
where hierarchies are flat, production output is flex-
ible and information exchange and coordination can 
be managed through informal structures and concen-
trated leadership (Andrevski & Ferrier, 2019; Chen & 
Hambrick, 1995; Liñán et al., 2019). Wherever these 
conjectures are appropriate, BIA seems to be a bet-
ter fit for the scale and attributes of smaller firms’ 
resources. Therefore, BIA has a more significant 
effect on firm growth in smaller firms than in larger 
firms.

Hypothesis 1: The relationship between BIA and 
SME growth is moderated by the scale of a firm’s 
internal resources, such that the relationship is 
stronger for smaller SMEs.

2.3.2  External resources and BIA

Firms must build new resources and redeploy exist-
ing ones to implement BIA, but SMEs are usually 
slow in building new resources (Penrose, 1959). 
Social capital theory suggests that SMEs might 
overcome this limitation by tapping into customer 
networks because they provide access to customers’ 

financials, knowledge and other complementary 
resources (Birley & Westhead, 1990; Chowdhury, 
2011; Hewitt-Dundas, 2006). In this regard, SMEs 
might benefit more from large customers, which 
are usually acquired by maintaining high sales con-
centrations rather than many small customers who 
each contribute a small percentage of sales (Birley 
& Westhead, 1990; Dolan & Humphrey, 2000; Yli-
Renko et  al.,  2001). Creating a new business with 
emerging technology entails enormous uncertainty 
that easily exceeds what the typical SME can han-
dle independently. Large customers supply commit-
ted small suppliers with the necessary technologies 
and resources to develop or co-develop new parts or 
modules for new products.

Furthermore, large customers and small suppliers 
can maintain collaborative relationships for exploit-
ative activities to continuously improve their current 
products. Although exploitative (e.g. cathode ray 
tube (CRT) display products) and exploratory (e.g. 
liquid crystal display (LCD) display products) inno-
vations are more likely to require different physical 
assets and technological knowledge, existing large 
clients and small suppliers can share extensive com-
mon understanding of each other’s assets and capa-
bilities in existing businesses, which also enhance 
their knowledge on each other in exploration. Fur-
ther to this, they might have a better understanding 
of human resources and therefore not require new 
social relationships to conduct exploratory innova-
tion. In such close relationships, large customers’ 
knowledge of emerging technologies can spill over 
to smaller partners and enable them to make timely 
investments as well as develop their competencies 
in new technologies (Chowdhury, 2011). Therefore, 
when SMEs utilise the benefits of a high level of 
customer concentration, they can mitigate the trade-
offs in their pursuit of BIA (Birley & Westhead, 
1990). This is consistent with the point that a realis-
tic solution to discovering new businesses for SMEs 
lies in pursuing those businesses targeted by large 
customers (Priem et  al.,  2012). If SMEs deal with 
many small customers, the aforementioned benefits 
would dissipate and the social and technological 
costs of BIA would increase. Thus,

Hypothesis 2: The relationship between BIA and 
SME growth is moderated by the concentration 
of customer resources such that the relationship 
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is stronger for firms with a higher level of cus-
tomer concentration.

2.3.3  Internal and external resource configurations 
for BIA

A deeper understanding of the relationship between 
innovation ambidexterity and firm growth can 
be determined through a configurational analysis 
among a firm’s smallness, external resources and 
the forms of innovation ambidexterity (cf. Ketchen 
et  al.,  1993; Miller, 1996; Wiklund & Shepherd, 
2005).

We suggest that small firm size and high customer 
concentration create synergy in BIA implementa-
tion as external resources from highly concentrated 
customers mitigate the trade-offs in BIA in the con-
text of resource constraints, thereby further enhanc-
ing the fit between smaller firms and BIA. Innovative 
small firms often lack the capabilities to effectively 
commercialise those innovations; that is, they need 
the manufacturing capacity and marketing capabili-
ties to introduce and sell the innovative product in 
the market (Josefy et al., 2015). The value of smaller 
firms’ accrual of BIA by means of close coordina-
tion between exploration and exploitation in terms of 
organisational communication and production can be 
further enhanced by the presence of complementary 
resources and information on emerging technolo-
gies from large customers. For example, the pursuit 
of BIA by SMEs could be discussed with large cus-
tomers acting as a strategic partner that will accord-
ingly invest their resources to achieve the collabora-
tive objectives communicated by SMEs. Specifically, 
large customers are positioned to identify and develop 
more rewarding opportunities and acquire additional 
complementary resources for smaller partners pur-
suing BIA. These useful external resources comple-
ment and enhance the suitable relationship between 
smaller firms and BIA, rather than create conflicts or 
misalignment. Therefore, the resulting new products 
can be more easily linked to sales by large custom-
ers. If these external resources from large customers 
are absent, smaller firms would face critical resource 
constraints in pursuing BIA, limiting their ability to 
accommodate the fit relationship between firm small-
ness and BIA.

In summary, our proposed synergistic relationship 
indicates that as firm size decreases, the fit between 
SMEs and BIA increases, which can be further 
enhanced by high customer concentration. Accord-
ingly, the magnitude of growth for smaller firms 
adopting BIA will increase as customer concentration 
increases. Thus,

Hypothesis 3: There is a three-way interaction 
of BIA, firm size and customer concentration in 
predicting SME growth, such that the association 
between BIA and firm growth will be strongest 
when firm size is smaller and customer concentra-
tion is higher.

2.4  CIA, resource configuration and SME growth: 
smallness as a liability

2.4.1  Smallness as a liability for CIA

The present study postulates that while the comple-
mentary and absorptive capacity logics of CIA are 
compelling for general situations, there are several 
reasons that make them less applicable to SMEs. 
First, CIA focuses on the total magnitude of innova-
tion. The pursuit of scale in innovation is inappropri-
ate for resource-constrained SMEs. More importantly, 
the complementarity of exploration and exploita-
tion in CIA relies on strong absorptive capacity—
for example, having deep knowledge in each area of 
exploitation and exploration—but SMEs might not 
have such strong absorptive capacity since it is a 
function of the firm’s existing related knowledge and 
diversity of expertise. This process is path-dependent 
on early investment in a technological area (Cohen & 
Levinthal, 1990), which is conducted by large estab-
lished firms that are able to secure financing for risky 
research and development (R&D) projects, not by 
SMEs that lack the capital and extensive resources 
of their larger counterparts (Schumpeter, 1942). The 
innovation literature has established the existence of 
a positive size effect on R&D investment (Ortega-
Argilés et  al.,  2009). The suggestion that successful 
exploration enhances the economics of exploitation 
(Cao et  al.,  2009) also indicates that CIA is essen-
tially based on scale.

Second, large-scale operations of exploration and 
exploitation would ‘entail not only separate structural 
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units for exploration and exploitation but also differ-
ent competencies, systems, incentives, processes and 
cultures each internally aligned’ (O’Reilly & Tush-
man, 2008: p. 192). CIA requires organisational rem-
edies to coordinate complex activities and potential 
conflict between the two technological areas within 
the firm. Firms may adopt several organisational 
solutions to mitigate the tension and achieve posi-
tive interaction between exploitation and exploration, 
which include structural differentiation, top manage-
ment integration, fostering appropriate context or 
sequential shifting, forming two loosely coupled, spe-
cialised organisations and inserting buffering between 
organisational units (Benner & Tushman, 2003; Cao 
et  al.,  2009; Christensen, 1997; Gibson & Birkin-
shaw, 2004; Jansen et  al.,  2009; Levinthal, 1997; 
O’Reilly & Tushman, 2004; Simsek et  al.,  2009; 
Tushman & O’Reilly, 1996; Wei et al., 2014). These 
organisational remedies require additional resources 
and organisational attention. The amount of resources 
required to mitigate the acute organisational trade-
offs involved in CIA might exceed what SMEs can 
afford independently (Nason et al., 2015).

The above-mentioned attributes of CIA may 
become more severe constraints as firm size 
decreases. The liability of smallness thesis suggests 
several disadvantages of smaller firms, since they 
face financial constraints, scarcity of slack resources 
and insufficient managerial talent (Aldrich & Auster, 
1986; Arend, 2014; Carreira & Silva, 2010; Fackler 
et al., 2013; Tsvetkova et al., 2014). Prior studies such 
as Nason et  al. (2015) and Wiklund and Shepherd 
(2003) reported that small firms holding insufficient 
slack resources to invest in innovative activities expe-
rience less growth than resource-rich firms. The neg-
ative effect of resource constraints on the relationship 
between innovation and growth will become more 
severe as smaller firms pursue CIA. As the magnitude 
of exploration and exploitation activities increases in 
smaller firms, the tension and conflict between the 
two become more significant. If small firms divide 
their limited resources to support both exploration 
and exploitation, neither might reach a critical mass. 
Integrating different learning activities between rela-
tively few individuals might be insufficient to create a 
significant synergy at the organisational level. There-
fore, there will be a trend for firms to develop spe-
cialisation in each innovation field and install special-
ised units (Christensen, 1997; Tushman & O’Reilly, 

1996). Even so, organisational conflict between the 
exploration and exploitation units might arise as 
resources become severely limited, making smaller 
firms unable to maintain a high level of engagement 
and fail to develop specialisation in each innovation. 
Further to this, smaller firms’ flexible attributes might 
lose merit with CIA.

Hypothesis 4: The relationship between CIA and 
SME growth is moderated by the scale of a firm’s 
internal resources, such that the relationship is 
weaker for smaller SMEs.

2.4.2  External resources and CIA

In CIA, exploration and exploitation support each 
other and help leverage the effects of the other. In 
this relationship, each innovation should have deep 
technological knowledge or absorptive capacity in its 
own area (Katila & Ahuja, 2002). However, strong 
absorptive capacity in exploration and/or exploitation 
requires large-scale operations and R&D investment, 
which SMEs are likely to have difficulty building 
independently (Cohen & Levinthal, 1990). As CIA 
requires critical mass or scale in innovation activities, 
SMEs pursuing CIA could be motivated to use exter-
nal resources. Embedded relationships with large 
customers involve the exchange of reciprocal favours, 
a long-term horizon, governance flexibility and con-
tinuity in the relationship (Fischer & Reuber, 2004; 
Larson, 1992; Uzzi, 1997), which enables SMEs to 
better leverage knowledge acquired from their key 
customers (Yli-Renko & Janakiraman, 2008). There-
fore, the presence of such embedded relationships 
with large customers can be a useful external resource 
with which SMEs can achieve deep knowledge or 
absorptive capacity in exploration and/or exploita-
tion. Research suggests that cooperation with large 
customers is an important source of knowledge for 
firms pursuing radical innovation, which facilitates 
growth in innovative sales, even in the absence of for-
mal R&D cooperation (Belderbos et al., 2004; Fritsch 
& Lukas, 2001). In particular, when products are 
novel and complex and therefore require adaptation-
in-use by customers, collaboration might be essential 
to ensure market expansion (Tether, 2002). Further-
more, those benefits from large customers in terms 
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of resource acquisition enable SMEs to reduce the 
resource gap in CIA.

Hypothesis 5: The relationship between CIA and 
SME growth is moderated by the concentration 
of customer resources, such that the relationship 
is stronger for firms with a high level of customer 
concentration.

2.4.3  Internal and external resource configurations 
for CIA

On the relationship between CIA and SMEs, we have 
argued that CIA is more suitable for firms of a larger 
size and with a higher level of customer concentra-
tion. We further argue that large firm size and high 
customer concentration create synergy in implement-
ing CIA because external resources from highly con-
centrated customers can enhance the complemen-
tarity in CIA in the context of resource constraints, 
thereby further enhancing the fit between larger 
SMEs and CIA.

We conjecture that the value of larger SMEs 
on CIA is accrued by means of strong absorptive 
capacity and that organisational slack can be further 
enhanced by the presence of large customers since 
they strengthen the fit through their complementary 
resources. Large customers might act as a strategic 
partner for SMEs. SMEs’ pursuit of CIA would be 
communicated to large customers, who might provide 
complementary resources that can help SME partners 
create scale effects and deeper absorptive capacity in 
exploration and exploitation.

The value of high customer concentration on CIA 
is further enhanced by the presence of larger SMEs. 
The influence of large customers would be catered 
to a level suitable to their understanding of CIA, 
which would be unabsorbed by smaller firms. There 
might be a large gap between the absorptive capac-
ity of smaller firms and the resources and knowl-
edge brought by large customers. The mismatch 
between smaller firms’ resource attributes and their 
innovation dimension (i.e. CIA) would dissipate the 
positive effect of customer concentration on the rela-
tionship between CIA and firm growth. Smith and 
his colleagues (1991) reported that innovation col-
laborations between large and small firms sometimes 
did not fulfil their commercial function due to size 

disparity. Some aspects of size disparity are described 
as follows, ‘the larger company imposed standards on 
the instrument which the technical staff in the smaller 
company knew would make it too complex to oper-
ate. Those involved in the technical collaboration 
were unable to withstand the pressure to make the 
instrument overly sophisticated and the market for 
the product turned out to be smaller than expected’ 
(Smith et al., 1991: p. 464). Therefore, the influence 
of large customers in improving the effect of CIA on 
firm growth might become marginal or ineffective if 
firm size decreases.

In summary, as firm size and customer concentra-
tion increase, the effects of firm size and customer 
concentration can be multiplied. Accordingly, the 
magnitude of growth for larger SMEs adopting CIA 
will increase as customer concentration is improved 
and vice versa.

Hypothesis 6: There is a three-way interaction 
of CIA, firm size and customer concentration in 
predicting SME growth, such that the association 
between CIA and firm growth will be strongest 
when firm size and customer concentration are 
highest.

3  Methods

3.1  Research setting

The research model of this study was tested with data 
from SMEs in the Korean electronic parts industry. A 
number of considerations motivated the choice of the 
electronics parts industry as the setting of the study. 
To investigate how SMEs’ resource configuration (i.e. 
internal resources, external resources and their inter-
play) influenced the effects of BIA and CIA on firm 
growth, it was necessary to test our research model 
in a context in which SMEs faced frequent changes 
in technological development, market demand and 
global competition.

For the past 20 years, Korea has been the world’s 
third—or fourth—largest producer of electronic 
components along with the USA, China and Japan 
(ILO,  2014; Suh, 2002). The industry in Korea is 
composed largely of SMEs—96% of the firms had 
fewer than 300 employees (KOSIS 2016). These 
SMEs supplied a wide variety of products from 
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labour-intensive products such as transformers, 
mono-layered printed circuit boards (PCBs) and tradi-
tional resistors to technology-intensive novel products 
such as multi-layered flexible PCBs, connectors and 
stepping motors. The industry has undergone a series 
of technological changes. The launch of Windows in 
1995 and the emergence of e-business led to an infor-
mation communication technology (ICT) boom. The 
industry also experienced significant changes such 
as the introduction of the smartphone in the 2000s 
and fourth industrial revolution technologies such as 
the IOT, sensors and robotics in the 2010s. Table  2 
shows that broadcasting and wireless communica-
tion emerged as the next dominant product categories 
during the 2000s and 2010s, whereas the markets for 
wired communication and personal computers had 
become saturated.

Table 3 demonstrates the growth patterns of vari-
ous segments of the Korean electronic parts industry 
during the same period. The markets for semiconduc-
tors and display devices rapidly expanded, whereas 
the market for electronic tubes was almost eliminated. 
ICT and digitalisation technologies reduced the 
demand for traditional electronic parts, but a series of 
new products that digitalised the functions of tradi-
tional electronic products were rushed to market. The 
pressure for digitalisation and the accelerated time-to-
market of end products inevitably required technolog-
ical innovations in the electronic parts industry, which 
resulted in the modularisation and integration of sev-
eral different parts into smaller chips. In response to 
such environmental change, some SMEs that has-
tened to compete in their traditional product lines 
established automated production facilities to achieve 
better quality and cost efficiency. This effort involved 
exploiting their current technological capabilities 
to the maximum extent. Conversely, other SMEs 
searched extensively for new opportunities by explor-
ing novel technological capabilities, often in coopera-
tion with large client companies located downstream 
on the industry value chain. Furthermore, this indus-
try is mostly an industrial market in which the cus-
tomers are industrial companies, although there are 
also quite substantial markets for dealers and distribu-
tors where they can meet end customers, indicating 
that SMEs in this industry have substantial room to 
make strategic choices on their target markets.

3.2  Sample and data collection

To test SMEs’ changes in innovation activities and 
their effects on firm growth, we targeted SMEs with a 
sufficiently long history. We formed a dataset by con-
ducting in-depth interviews and archival data collec-
tion for the sample firms identified from the Korean 
Association of the Electronic Parts Industry’s direc-
tory in 1990. We targeted SMEs deriving more than 
80% of their revenue from electronic parts and having 
between 50 and 300 employees in 1990. In Korea, the 
SME category for the electronics industry includes 
firms with fewer than or up to 300 employees. We did 
not include firms with fewer than 50 employees as it 
appeared that the information and data required for 
this study were not readily available in firms with lim-
ited managerial resources. Through this process, we 
identified 143 firms that satisfied the above criteria.

Of the identified 143 SMEs, 28 firms were 
excluded due to insufficient data on technology devel-
opment activities and financial data and 38 firms 
were bankrupt or had merged, mainly due to the 
Asian financial crisis in 1997. As a result, our final 
sample for this study comprised 77 firms represent-
ing 912 firm-years of unbalanced panel data for the 
2000–2017 period (observations from the initial 
period, 1998–1999, were used to calculate lagged var-
iables). The final sample’s average age was 27 years, 
the average assets were 72 billion Korean won (i.e. 60 
million US dollars), the average sales growth rate was 
7% and the average return on sales (ROA) was 3.5%. 
We used multiple sources to collect data, including 
interviews, Korea Enterprise Data, a leading Korean 
credit information company, and the Korea Institute 
of Patent Information database.

3.3  Measurements

3.3.1  Dependent variable

Firm growth was measured in terms of the annual 
percentage growth in a firm’s sales (He & Wong, 
2004), which is defined as [(Salest − Salest−1)/(Sal-
est−1)] × 100, where t is an annual index.

3.3.2  Independent and moderating variables

Scholars in innovation studies have long used pat-
ents as an indication of innovation, which include 
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information on a description of a technical problem 
and a solution and consistent chronology of how 
firms solve problems (Katila & Ahuja, 2002; Walker, 
1995). The fact that patents contain information on 
the chronology of technological problem-solving is 
well-suited for measuring a firm’s exploration and 
exploitation activities (Katila & Ahuja, 2002; Rosen-
kopf & Nerkar, 2001). While the propensity for pat-
enting considerably differs across industries, as they 
differ in the degree of patentable knowledge and the 
use of trade secrets (Cockburn & Grilliches,  1988), 
the present study is relatively free from this issue 
since it focuses on a single industry—electronics 
parts—and patents are a major appropriability mecha-
nism in the electronics industry (Kim et al., 2016).

Exploratory innovation was measured as a firm’s 
average number of patents and utility models for 
2 years, which did not overlap, at the four-digit level 
of the International Patent Classification (IPC) sys-
tem, with any prior patents or utility models previ-
ously awarded to the firm (Ahuja & Lampert, 2001). 
For exploitative innovation, we used a firm’s average 
number of patents and utility models for 2 years that 
overlapped, at the four-digit level of the IPC, with 
prior patents or utility models previously awarded to 
the firm. We used a 2-year average value of patents 
and utility models to reduce the variation in the tim-
ing. This also addresses the gap between knowledge 
creation/technology development represented by pat-
ents and utility models (cf. Hoskisson et  al.,  1993) 
and the introduction of products to the market (Grupp 
et  al., 1990; Katila & Ahuja, 2002). Our own quali-
tative investigation of the sample firms suggests that 
they took 10  months, on average, to develop new 
products that differed significantly from their previ-
ous products. Using four-digit IPC classifications 
is consistent with the procedure followed by prior 
studies (Lerner, 1994) and enabled a more detailed 
comparison of technologies (Quintana-García & 
Benavides-Velasco, 2008). In the operationalisa-
tion of balanced innovation ambidexterity (BIA), we 
followed the treatment used in prior studies (He & 
Wong, 2004) and calculated it by taking the negative 
of the absolute difference between exploratory and 
exploitative innovations. Consistent with previous 
studies (Gibson & Birkinshaw, 2004; He & Wong, 
2004), we measured combined innovation ambidex-
terity (CIA) by multiplying the values of exploratory 
and exploitative innovations.

Past studies measured the smallness of internal 
resources according to firm size (Djupdal & West-
head, 2015; Fackler et  al.,  2013; Short et  al.,  2009; 
Varum & Rocha, 2012). Firm size has been long and 
widely investigated in the SME literature to deter-
mine its impact on SMEs’ innovation and internal 
characteristics such as organisational and financial 
structure (Acs & Audretsch, 1988; Blau, 1970; Blue-
dorn, 1993; Degryse et  al.,  2012; Wiklund & Shep-
herd, 2003). In this study, we measured firm size by 
total assets (He & Wong, 2004) in 10 billion Korean 
won (US$10 million), which was then transformed 
to its natural logarithm to reduce skewness (Gomez-
Mejia et al., 2003).

We focused on external resources in the form of 
what SMEs could access through external networks 
with large customers. The notion of customer con-
centration has been investigated to explain its influ-
ence on new product development and initial public 
offerings in technology-based businesses (Heide & 
John, 1988; Yli-Renko & Janakiraman, 2008; Yli-
Renko et  al.,  2001). In these studies, the most com-
monly used measure of customer concentration is the 
proportion of total sales accounted for by the largest 
customer. Following prior studies, we operationalised 
customer concentration with the largest customer’s 
sales ratio to total sales in a firm.

3.3.3  Control variable

Several variables were included in the analysis to 
explain industry- and firm-specific effects. The 
dependent variable with 1-year and 2-year lags, firm 
growth (lag1) and firm growth (lag2), were included 
in the analysis to account for the effects of firm-
specific factors on growth. A firm’s profitability was 
measured according to its return on assets (ROA). 
Firm age has been found to influence firm growth 
(Carroll & Hannan, 2000; He & Wong, 2004). We 
controlled for firm age, which was quantified using 
the focal year minus the founding year of the firm. To 
control for year-specific effects, year dummies were 
also included in the analyses.

3.3.4  Analysis

For panel data, ordinary least squares (OLS) estima-
tion might yield biased estimates due to unobservable 
heterogeneity in firm characteristics. We therefore 
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adopted panel-data linear models using FGLS, which 
is known to provide more reliable estimates in the 
presence of heteroskedasticity and autocorrelation 
(Greene, 2012; Wooldridge, 2002). While patents 
are comprised of count data, the general property of 
count data is that as the count scale and the number 
of trials become larger, its distribution approaches 
normality (Box et  al.,  1978). Moreover, when count 
variables are used as explanatory variables, they do 
not violate any distributional assumptions regarding 
explanatory variables. For example, using integer-
valued explanatory variables does not violate any 
OLS regression assumptions. In the FGLS estimation 
model adopted in this study, whether an independ-
ent variable is normally distributed is not a condition 
for the best linear unbiased estimator (BLUE) prop-
erty. For these reasons, previous studies using patents 
treated patent counts as a continuous variable (Katila 
& Ahuja, 2002; Quintana-García & Benavides-
Velasco, 2008). Since BIA and CIA are correlated, 
interaction terms involving BIA and CIA raise con-
cerns about multicollinearity. Several studies such as 
Cohen et al. (2003) have shown that if the first-order 
variables are mean-centred, the resulting interac-
tion term will be minimally correlated. In this study, 
we adopted the mean-centred approach for variables 
entered into an interaction term and investigated the 
possibility of multicollinearity by using the variance 
inflation factor (Kleinbaum et al., 1988).

4  Results

Table 4 presents descriptive statistics and correlation 
coefficients describing the variables. Our depend-
ent variable, firm growth, shows low coefficients 
with independent, moderating and control variables. 
Although the majority of the correlation coefficients 
are low, several correlations involving variables such 
as firm size, customer concentration, BIA and CIA 
were significant. To reduce the impact of these corre-
lations on the estimates, the variables involved in the 
interaction terms were mean-centred and our results 
suggested that multicollinearity is not a serious con-
cern in the analysis.

Table 5 presents the coefficients of the FGLS panel 
estimations. In model 1, the control variables, moder-
ating variables and BIA and CIA were entered. The 
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results indicate that firm growth (lag1), ROA and firm 
age were significantly related to firm growth.

Hypothesis 1 suggests that BIA has a greater 
impact on firm growth in smaller firms than 
larger firms. In model 2, the term representing 

the interaction of BIA and firm size has a nega-
tive and significant coefficient (− 0.102, p ≤ 0.001). 
The nature of the interaction is plotted in Fig. 1, in 
which low and high levels are plotted on the x-axis 
of BIA and the y-axis of firm growth. The plot 
indicates that the impact of BIA on firm growth 
increases when firm size is low, but decreases when 
firm size is high. These findings support hypothesis 
1.

Hypothesis 2 proposes that any positive relation-
ship between BIA and firm growth is strengthened 
as customer concentration increases. The coefficient 
of the interaction term between BIA and customer 
concentration in model 2 is positive but insignificant, 
thus rejecting hypothesis 2.

Hypothesis 3 suggests a three-way interaction 
effect among BIA, firm size and customer concentra-
tion on firm growth. Model 3 shows a negative and 
significant coefficient for the three-way interaction 
term (− 0.425, p ≤ 0.001), along with a negative and 
significant coefficient for the interaction between BIA 
and firm size (− 0.184, p ≤ 0.001) and a positive and 

Table 5  Influences of innovation ambidexterity, firm size and customer concentration on SME growth

 n = 912; + indicates significance at the p ≤ 0.10 (*p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001) level of confidence (two-tailed)
Standard errors are in parentheses

Model 1 Model 2 Model 3 Model 4 Model 5

Constant 15.052*** (1.641) 13.654*** (1.583) 10.777*** (1.840) 13.397*** (2.139) 6.936** (2.788)
Firm growth (lag1)  − 0.070*** (0.014)  − 0.067*** (0.015)  − 0.069*** (0.014)  − 0.071*** (0.016)  − 0.073*** (0.016)
Firm growth (lag2) 0.001 (0.016)  − 0.013 (0.016)  − 0.018 (0.017)  − 0.008 (0.015)  − 0.011 (0.016)
ROA 0.195*** (0.053) 0.204*** (0.050) 0.208*** (0.058) 0.205*** (0.057) 0.202*** (0.062)
Firm age  − 0.373*** (0.043)  − 0.363*** (0.043)  − 0.318*** (0.057)  − 0.346*** (0.066)  − 0.325*** (0.067)
Firm size  − 0.064 (0.210) 0.350* (0.167) 0.478** (0.164) 0.184 (0.240) 1.304*** (0.358)
Customer concentration 

(CC)
2.658 (1.791) 10.398*** (1.581) 3.967* (1.691) 20.157*** (3.681)  − 7.409 (8.714)

Balanced innovation 
ambidexterity (BIA)

 − 0.043 (0.084) 0.489*** (0.118) 0.763*** (0.123)  − 0.033 (0.084)  − 0.084 (0.101)

Combined innovation 
ambidexterity (CIA)

0.009 (0.013) 0.024 + (0.014) 0.010 (0.018) 0.005 (0.015)  − 0.109** (0.038)

Firm size*CC  − 2.604*** (0.435)  − 1.202** (0.421)  − 2.623*** (0.506) 2.360 (1.671)
BIA*firm size  − 0.102*** (0.020)  − 0.184*** (0.022)
BIA*CC 0.347 (0.340) 2.442*** (0.554)
BIA*firm size*CC  − 0.425*** (0.114)
CIA*firm size 0.006* (0.003) 0.027*** (0.006)
CIA*CC 0.169** (0.059)  − 0.328* (0.151)
CIA*firm size*CC 0.090** (0.028)
Year dummies Yes Yes Yes Yes Yes
Wald chi-square (p) 0.000 0.000 0.000 0.000 0.000
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Low Firm Size
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Fig. 1  Interaction effect of BIA and firm size on firm growth
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significant coefficient for the interaction between 
BIA and customer concentration (2.442, p ≤ 0.001). 
The nature of the three-way interaction is plotted in 
Fig. 3a, where low and high levels are plotted on the 
x-axis of BIA and the y-axis of firm growth. The plots 
indicate that the effect of an increase in BIA on firm 
growth is improved with a lower firm size, while it 
does not change much with a higher firm size. Fur-
thermore, for smaller SMEs, the effect is much 
greater when customer concentration is higher rather 
than lower. These findings support h3.

Hypothesis 4 proposes that the influence of CIA on 
growth is positively augmented as firm size increases. 
In model 4, the interaction term between CIA and 
firm size has a positive and significant coefficient 
(0.006, p ≤ 0.05). The nature of the interaction is plot-
ted in Fig. 2a. The plot indicates that the impact of an 
increase in CIA on firm growth is negative when firm 
size is low, while it is positive when firm size is high, 
which supports hypothesis 4.

Hypothesis 5 proposes that the influence of CIA on 
growth is enhanced with an increase in customer con-
centration. In model 4, the interaction term between 
CIA and customer concentration has a positive and 
significant coefficient (0.169, p ≤ 0.01). The nature 
of the interaction is plotted in Fig. 2b. The plot indi-
cates that the impact of CIA on firm growth becomes 
positive when customer concentration is high, while 
it becomes negative when customer concentration is 
low.

Hypothesis 6 proposes a three-way interaction 
effect among CIA, firm size and customer concentra-
tion on firm growth. Model 5 shows a positive and 
significant coefficient for the three-way interaction 
term (0.09, p ≤ 0.01), along with a positive and sig-
nificant coefficient for the interaction between CIA 

and firm size (0.027, p ≤ 0.001) and a negative and 
significant coefficient for the interaction between 
CIA and customer concentration (− 0.328, p ≤ 0.05). 
The nature of the three-way interaction is plotted in 
Fig. 3b, in which low and high levels are plotted on 
the x-axis of CIA and the y-axis of firm growth. The 
plots indicate that the effect of an increase in CIA on 
firm growth is significantly improved when both firm 
size and customer concentration are high, but is dras-
tically decreased when firm size is low and customer 
concentration is high. These findings support hypoth-
esis 6.

The results appear to be robust to the use of alter-
native estimation methods, measures and time peri-
ods. The adoption of different estimation methods in 
FGLS returned consistent results. Further to this, the 
three-way interaction models including only hypoth-
esised lower-interactions returned very consistent 
coefficients. The results obtained with each year’s 
number of patents and utility models for exploratory 
and exploitative innovation also returned consistent 
findings as those obtained using a 2-year average. 
The inclusion and exclusion of the lagged dependent 
variable as a control variable did not alter the find-
ings. In addition, we tested our model in a different 
time period, from 2010 to 2017, and verified that the 
results were consistent with those we obtained using 
the entire period. Given that there might be various 
environmental uncertainties, stages of product/mar-
ket evolution and technological capability levels over 
time (Sidhu et  al.,  2007) that alter the relationships 
among those variables between the two periods, the 
consistent results obtained with the different dataset 
strongly indicate that the hypotheses presented by this 
study are applicable to a different time period for the 
electronic parts industry.

Fig. 2  Interaction effect 
of CIA and firm size 
(customer concentration) on 
firm growth. a CIA and firm 
size. b CIA and customer 
concentration
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The results reported in this study appear to have 
substantial statistical power. According to studies 
analysing the estimates of statistical power under 
varying sample sizes in multi-level models (Heo & 
Leon, 2010; Scherbaum & Ferreter, 2009), our sam-
ple of 912 firm-year observations from 77 firms over 
12 years satisfies the condition that a significant three-
way interaction effect has 90% statistical power. Fur-
ther to this, Snijders and Bosker (1999) suggest that 
when sample size is large enough the estimate of a 
regression coefficient in multi-level models is approx-
imately normally distributed and hence statistical 
power can be calculated based on standard errors in 
reference to the standard normal distribution. In this 
approach, the coefficients of the three-way interac-
tions involving BIA and CIA and their standard errors 
turned out to satisfy the condition to have 90% statis-
tical power. These analyses indicate that the question 
of whether three-way interactions have enough sta-
tistical power in organisational research (Murphy & 
Russell, 2017) would be not a concern for our study.

5  Discussion and conclusion

5.1  Theoretical and practical implications

This study offers a resource-based explanation and 
empirical evidence for the extent to which resource-
constrained SMEs successfully manage innovation 
ambidexterity and achieve sustainable growth. The 
empirical findings of this study contribute to the 
ambidexterity theory and the practice of SMEs in 
several important ways.

5.1.1  Theoretical implications

Our findings, obtained with objective and longitudinal 
innovation data for a technology-intensive industry, 
demonstrate that BIA is highly instrumental for the 
growth of smaller firms and CIA is effective for larger 
SME growth. While many previous studies reported a 
positive effect of CIA on growth (Cao et al., 2009; He 
& Wong, 2004; Katila & Ahuja, 2002), our findings 
cast strong doubt regarding this generally positive 

Fig. 3  a Three-way interac-
tion effects of BIA, firm 
size and customer con-
centration on firm growth. 
b Three-way interaction 
effects of CIA, firm size and 
customer concentration on 
firm growth
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(b)
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influence. Instead, our findings provide contingent 
support for a positive influence, provided firm size is 
sufficiently large (Atuahene-Gima & Murray, 2007). 
Among those studies that investigated ambidexter-
ity in the context of SMEs (see Table 1), this study, 
to the best of our knowledge, is the first to provides 
empirical results based on long-term, objective inno-
vation data that support March’s (1991) seminal work 
on the relationship between resources and ambidex-
terity—a positive effect of BIA and a negative effect 
of CIA on firm growth in smaller firms and vice versa 
for larger SMEs.

Conceptually, we applied an extended notion of 
resources by not only including resource constraints 
but also incorporating the organisational attrib-
utes associated with small and large firms, such as 
the organisational flexibility of SMEs (Blau, 1970; 
Bluedorn, 1993; Penrose, 1959). We argued that the 
distinct attributes of small organisations are better 
aligned with the requirements that BIA demands for 
the best performance, while the attributes of larger 
organisations are better matched with the require-
ments that CIA demands for the best performance. 
Consistent with this argument, this study’s empirical 
evidence suggests that firm smallness is not always 
a liability for innovation ambidexterity; it might be 
a liability for CIA, but it could be an asset for BIA. 
These more nuanced relationships extend the extant 
literature that draws on resource scale and the liabil-
ity of smallness. Therefore, the argument that due to 
resource constraints, SMEs are inept at conducting 
innovation ambidexterity requires modification. Our 
findings strongly suggest that firms’ ability to ben-
efit from innovation ambidexterity depends on the 
fit between the form of innovation ambidexterity and 
firm size.

In addition to internal resources, this study inves-
tigated external resources that have rarely been stud-
ied in the innovation ambidexterity literature. Our 
findings that external networks with large customers 
(i.e. high customer concentration) improve the effect 
of CIA suggest that SMEs should consider external 
networks as a valuable input for the process of inno-
vation ambidexterity. A good example that illustrates 
the positive influence of customer concentration is 
Elantec, a Samsung Electronics supplier. Founded 
in 1977, Elantec supplied Samsung Electronics 
with CRT monitor components such as CRT sock-
ets, remote controllers for home appliances and wire 

harness products, generating 4 billion won (US$3.6 
million) of revenue in the late 1980s. At the begin-
ning of the 1990s, the demand for CRT products 
began declining due to the emergence of LCD prod-
ucts. Elantec, however, remained in the CRT market, 
focusing on less developed regions, such as Asia and 
Africa, and making many small electronic products 
for consumer markets, such as portable karaoke sys-
tems, pagers, caller identification telephones, closed-
circuit televisions, video door phones, dehumidifiers, 
air-cleaners and water purifiers. While it was explor-
ing these consumer markets, the firm missed out on 
the entire emerging LCD market and failed to attract 
new customers. In 1996, Elantec resumed its rela-
tionship with Samsung Electronics, supplying new 
battery pack products for portable electronic devices 
such as notebook computers and mobile phones and 
has grown rapidly ever since. Before the firm started 
its battery pack business with Samsung in 1995, its 
revenue was 10,400 million won (US$9.2 million); 
this revenue increased tenfold by 1999. Our empirical 
findings and the anecdotal example above exemplify 
the fact that the effects of innovation ambidexterity 
on SMEs are not uniform, but depend on social capi-
tal gained through external networks with custom-
ers, especially large ones. This finding requires addi-
tional attention to be accorded to the role that external 
resources play in studying innovation ambidexterity.

Further to this, this study has offered novel empiri-
cal evidence for the fit relationship between innova-
tion ambidexterity, firm size and external networks 
in influencing SME growth. Despite the extensive 
literature on ambidexterity, not much is known about 
the fit mechanisms that illustrate the best internal and 
external resource configurations for a specific form 
of innovation ambidexterity (cf. Ketchen et al., 1993; 
Miller, 1996). By examining three-way interaction 
relationships, we discovered that greater understand-
ing could be gained by the concomitant consideration 
of the form of innovation ambidexterity, firm size 
and external networks. The nature of these configura-
tions suggests that smaller resource-constrained firms 
with a flexible organisation can experience superior 
growth if they pursue BIA with a high level of cus-
tomer concentration. This highlights that customer 
concentration is a sufficient condition for SMEs to 
achieve growth through BIA. Although smaller firms 
are relevant for BIA, if they lack external resources, 
their ability to grow as a result of BIA is significantly 
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limited (see Fig.  3a). Similarly, the configurational 
approach helps identify the appropriate resource con-
ditions for SMEs’ implementation of CIA by suggest-
ing that larger SMEs with a higher level of customer 
concentration achieve superior growth when they pur-
sue CIA. This highlights that customer concentration 
is a sufficient condition for SMEs to achieve growth 
through CIA. Although larger SMEs are relevant for 
CIA, if they lack external resources, their growth is 
significantly limited (see Fig.  3b). The findings also 
imply that it is very dangerous for smaller firms with 
a high level of customer concentration to choose CIA, 
whereas they can significantly improve their growth 
by pursuing BIA.

Except for Katila and Ahuja (2002), most previous 
studies used subjective measures in their investigation 
of ambidexterity innovation and firm performance. In 
the management literature, subjective measures are 
widely used for research and generally understood as 
equivalent to objective measures (Wall et  al., 2004). 
Subjective and objective measures feature their own 
limitations. Subjective measures are subject to sys-
tematic bias and random error, while objective meas-
ures tend to be narrowly focused and are usually rep-
resentative of lower-order factor structures (Bommer 
et  al.,  1995). In this sense, the results we obtained 
with objective measures complement previously cal-
culated empirical evidence developed using subjec-
tive measures on innovation ambidexterity and firm 
growth.

5.1.2  Practical implications

The findings of this study provide valuable practical 
implications for SME owners and managers. SMEs, 
in choosing innovation strategies, should carefully 
assess their internal resources in terms of scale and 
attributes and their access to external networks with 
large customers. SMEs should design their innovation 
ambidexterity strategy to match their resource config-
uration. In technology-intensive industries in which 
technological discontinuities occur, smaller SMEs 
can achieve sustainable growth by pursuing BIA, not 
CIA. However, in doing so, small firm owners should 
ensure access to large customers as a strategic partner 
or collaborator. Otherwise, as our three-way interac-
tion results suggest, their BIA would result in limited 
growth. Although the majority of past studies have 
indicated that SMEs can achieve growth through CIA, 

our findings suggest that CIA is sensitive to the scale 
of exploration and exploitation operations and there-
fore can be the incorrect ambidexterity strategy for 
most SMEs. If SMEs pursue CIA without substantial 
scale, CIA becomes a risky innovation strategy and 
even riskier with the participation of large customers. 
SMEs must be very cautious of the risk of CIA and 
should conduct a thorough independent evaluation 
rather than be swayed by large customers’ decisions.

5.1.3  Limitations and future research

Future studies will benefit from comparative research 
to further examine whether the relationships identi-
fied in this study hold in different industrial and geo-
graphic environments. The organisational and pro-
duction flexibility associated with SMEs might differ 
across various industries. In industries where produc-
tion efficiency relies on automation, the smallness of 
SMEs may not guarantee their flexibility (Fujimoto, 
2007) and therefore not fit with BIA. As the relation-
ship between innovation ambidexterity and perfor-
mance consequences can be affected by various envi-
ronmental uncertainties, the stage of product/market 
evolution and technological capability level (Bierly 
& Daly, 2007; Sidhu et al., 2007), our findings must 
be verified in other industries in both advanced and 
developing contexts. SMEs might also differ in their 
dependence on large customers in innovation across 
countries. For example, in Italy, small firms form a 
community such as industrial districts ‘in which pro-
ductive resources are jointly procured, developed and 
utilised, commercial services shared and intermedi-
ary institutions created to elicit and maintain inter-
firm cooperation’ (Loveman & Sengenberger, 1991: 
p. 1). Therefore, investigating the effect of external 
resources on such industrial districts in terms of the 
way that SMEs pursue BIA and CIA is a worthwhile 
endeavour.

Moreover, there is a concern that forming a close 
relationship with large customers might depend on a 
small firm’s capabilities, which could influence find-
ings with respect to customer concentration. Past 
studies have reported that the dependence of SMEs on 
large customers is influenced by several factors such 
as the CEOs’ prior work relationship and the customi-
sation of products to certain customers’ needs. Those 
studies indicated that a higher level of customer con-
centration might lead to lower bargaining power and 
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reduced profitability, which will abbreviate SMEs’ 
slack and lead to less exploration. This perspective 
counters the argument that large customers select 
technologically superior suppliers.

More research on the fit relationships would be 
worthwhile for deeper insight into SMEs’ ambidex-
terity. For example, identifying the environmental 
and industrial conditions that maximize the returns 
on innovation ambidexterity for SMEs with vari-
ous internal and/or external resources is necessary 
(Katila & Shane, 2005; Zimmermann et  al.,  2018) 
as is examining how SMEs make the necessary stra-
tegic changes to establish a dynamic fit between 
dimensions of ambidexterity and environmental and 
organisational contingencies (cf. Zajac et  al.,  2000). 
In doing so, future research might determine more 
instrumental findings by incorporating past stud-
ies that have investigated organisational structure 
and leadership (Chang & Hughes, 2012), corporate 
shareholdings (Gedajlovic et al., 2012) and top man-
agement team’s behavioural integration (Lubatkin 
et al., 2006) as factors that enable ambidexterity.

While this study has focused on sales growth, firm 
growth is a multi-dimensional concept that includes 
employment growth (Baum et al., 2001). Many schol-
ars agree that sales growth and employment growth 
are two distinct dimensions of firm growth and have 
demonstrated that they are influenced by differ-
ent factors (Baum et al., 2001; Delmar et al., 2003). 
For example, Chandler et al. (2009) showed that the 
relationship between sales growth and employment 
growth is moderated by transaction cost factors such 
as asset specificity and behavioural uncertainty, which 
is stronger when resources are deficient. Other previ-
ous research reported a weak correlation between the 
two growth measures (Delmar et al., 2003; Weinzim-
mer et al., 1998). This aspect should be considered in 
interpreting this study’s findings and future research 
would benefit from the development of a theoretical 
model that explains how BIA and CIA contribute to 
employment growth and/or how employment growth 
co-evolves along with BIA and CIA in a firm.

6  Conclusion

This study has offered a comprehensive and nuanced 
resource-based model for explaining when SMEs 
operating in technology-intensive industries achieve 

growth through innovation ambidexterity. We have 
investigated how BIA and CIA are configured with 
internal resources (i.e. firm size) and external net-
works (i.e. customer concentration) to achieve firm 
growth. In doing so, we applied an extended notion 
of resources to include not only resource scale but 
also resource attributes, which enabled this study to 
reflect the role of smaller firms’ flexibility in innova-
tion ambidexterity. The findings drawn from objective 
data on innovation ambidexterity have demonstrated 
that the effect of BIA on firm growth is positive 
for smaller firms and CIA is effective for growth 
when firms are larger. Also, customer concentra-
tion improves the effect of CIA on firm growth. Our 
three-way interaction analyses further highlighted 
that smaller firms with high customer concentra-
tion achieve the best growth when pursuing BIA, 
while the same configuration of internal and exter-
nal resources can lead to the worst growth if they 
adopt CIA. In sum, this study suggests that the tra-
ditional approach to evaluating innovation ambidex-
terity in SMEs must include a careful fit assessment 
of firm size, the availability of external resources and 
the organisational and technological requirements 
involved in BIA and CIA, which would then be able 
to determine the liability and asset of smallness in 
innovation ambidexterity.

Funding This study received financial support 
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