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ABSTRACT:

Nowadays, small and medium enterprises (SMEs) are under increasing pressure to adapt, inno-
vate, and maintain their competitiveness. Digital technologies, such as Artificial Intelligence (Al),
Internet of Things (loT), Cloud Computing, and Big Data, have become essential tools for achiev-
ing Organizational Ambidexterity (OA), which refers to the ability to balance innovation (explo-
ration) with operational efficiency (exploitation).

This study investigates how digital technologies support Organizational Ambidexterity in SMEs
exploring the relationships between technology adoption, strategic alignment, and organiza-
tional transformation.Using a robust theoretical framework that integrates the concepts of OA,
the Technology-Organization-Environment (TOE) model, and leadership practices, this research
employs a qualitative case study approach. Semi-structured interviews with Italian SMEs across
both technological and traditional industries offer deep insights into the factors influencing tech-
nology adoption and the methods used to balance innovation with efficient operations.

The findings indicate that digital technologies play a critical role in enabling OA, yet SMEs en-
counter challenges such as limited resources, resistance to change, and an underdeveloped dig-
ital culture. Enabling factors include the presence of dedicated innovation teams, adaptable
leadership styles, strategic collaborations, and technologies designed to align with workforce
skills. Additionally, fostering a culture of learning and collaboration is crucial to bridging techno-
logical gaps and overcoming organizational inertia.From a managerial standpoint, this study un-
derscores the importance of aligning technology adoption with long-term business objectives,
continuously developing employee skills, and implementing agile frameworks to maintain
adaptability and responsiveness. Managers should prioritize investment in scalable and impact-
ful digital solutions while embracing iterative evaluation processes to optimize outcomes. This
study adds to the literature on Organizational Ambidexterity (OA) and digital transformation by
illustrating how SMEs can harness emerging technologies to succeed in rapidly changing envi-
ronments. Future research should inspect deeper into leadership styles that promote OA, exam-
ine the perspectives of employees on digital innovation and digital technologies, and pursue
cross-country comparisons to improve the broader applicability of these findings.

KEYWORDS: Small and medium-sized enterprises, Digital technology, Innovations, Artificial
Intelligence, Digitalisation
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1 Introduction

In the evolving and dynamic landscape in which companies are working, the efficient use
of Organizational Ambidexterity (OA) and the leverage of digital technologies is funda-
mental, especially for the small and medium enterprises (SMEs) which are the most pre-
sent in the European Union territory (Rialti et al., 2020; Caputo et al., 2016; Bella and
Katsinis, 2022). Organizational Ambidexterity refers to the simultaneous pursuit of ex-
ploitation and exploration activities, and its growing importance is evidenced by the in-
creased research it has received since 2014 (Amjad and Nor, 2020). Organizational Am-
bidexterity is recognized for its association with increased firm performance (Fu et al.,
2016; Zhang et al., 2016) and for its mediating role between the dynamic capabilities
and proactive resilience of the companies and their competitive advantage (Jurksiene &
Pundziene, 2016; Annamalah et al., 2023). This mediating role then underlines the inte-
gration of different capabilities in responding effectively to dynamic environments.
Emerging technologies, such as cloud computing, along with IT capability, form a very
crucial foundation for the implementation of Organizational Ambidexterity through
rapid knowledge accumulation and resource reconfiguration enabled by them (Chang et
al., 2019). For instance, IT ambidexterity, defined as the ability to both explore and ex-
ploit IT resources, enhances organizational agility and operational efficiency, key ena-
blers of ambidextrous practices (Lee et al., 2015). Moreover, IT capabilities could play a
crucial role in stimulating Organisational Ambidexterity (Trieu et al., 2023) since they
could respond to a quickly changing environment (Bharadwaj, 2000; Chakravarty et al.,
2013). Moving to the actual new digital technologies, cloud computing applications
make Artificial Intelligence (Al) and big data more accessible to SMEs (Saratchandra et
al., 2022). Furthermore, according to the evolution of the environment that companies
experience, the hierarchical leadership style is evolving towards paradoxical leadership
(PL) style, which embraces conflicting demands and ambiguity, that favours Organiza-

tional Ambidexterity and resilience (Trieu et al., 2023).

However, the application of new technologies, their impact on Organizational Ambidex-

terity and the role of incubators in this process is little known, both because the



technologies are in their infancy and because companies are just starting to adopt them.
More in detail, it would be necessary to refine the OA using a contextual approach (An-
namalah et al., 2023) and better investigate the connection between IT skills, ambidex-
terity, agility, and performance (Trieu et al., 2023). Concerning the actual capabilities
needed to exploit new technologies, it is necessary to understand whether big data an-
alytics (BDA) capabilities make a difference in SMEs (Rialti et al., 2020) and how new
technologies are adopted using the Technology Acceptance Model (TAM) (Davis & Ba-
gozzi, 1989; Benzidia et al., 2021). Furthermore, it would be interesting to explore how
incubators and science parks and the application of cloud computing influence the dif-
fusion of innovations and the use of new technologies in SMEs (Kumar et al., 2021; Sa-
ratchandra et al., 2022). Hence, this thesis would respond to the call of Rojas-Cérdova et
al. (2023) who ask for the creation of a common framework for OA adoption for any
SMEs. Finally, this paper aims to investigate how the Incubators’ internal dynamics and
processes can support the culture of innovation and promote innovations inside SMEs

(Bgllingtoft and Ulhgi, 2005; Scuotto et al., 2017; Ahmad and Ingle, 2011)

The purpose of this study is to tap into this research opportunity by answering the fol-

lowing research question:

How do emerging technologies enhance Organizational Ambidexterity in SMEs?

More in detail, this study aims to understand first how and which factors enable compa-
nies to adopt certain new digital technologies, then it analyses how these technologies
could be leveraged to enhance and develop Organizational Ambidexterity. This research
is done by first creating a theoretical framework by using existing literature on the actual
use of new technologies, especially big data, Al, and cloud computing, in Organizational
Ambidexterity in SMEs. Moreover, through a qualitative analysis of SMEs in Italy, this
study aims to understand the processes, the culture and leadership needed in fostering
the exploitation and exploration of innovations. The research is carried out by using a

gualitative analysis, using semi-structured interviews on some selected companies to



gain a deep knowledge about organizational culture and dynamics that support technol-
ogy-driven Organizational Ambidexterity. Finally, secondary data using existing

knowledge is used to refine findings.

This study contributes to the existing literature in two ways. The first aim is to combine
existing literature and interviews to develop the actual state of technology adoption in
enhancing Organizational Ambidexterity, explaining which technologies are used and in
which way can contribute to OA adoption, enriching the fragmented literature about
technology-driven abilities to exploit and explore (Rialti et al., 2018; Saratchandra et al.,
2022; Benzidia et al., 2021; Rialti et al, 2020). Secondly, following the definition of four
archetypes of SMEs in adopting Organizational Ambidexterity(Rojas-Cérdova et al.,
2023), this study aims to improve the existing frameworks for OA adoption of SMEs, nur-

turing and adding dynamic capabilities (O’Reilly & Tushman,2013).

This study is divided into five sections. The first one, introductory, reviews the contextual
background and provides the objectives of the study. The second section investigates
the existing literature about the role of OA in SMEs, its foundations and the recent liter-
ature about it. Secondly it investigates which are the main new digital technologies to
take into account, their main characteristics and the possible effects on SMEs. Finally,
the second section would end with a theoretical framework that will summarise the find-
ings and it would be used in the research. The third section delves into the methodology
used and the data analysis carried out, while the fourth one provides empirical findings
of the study, integrating the theoretical framework and the knowledge raised through
qualitative research. The fifth and last section wraps up the main findings from a theo-
retical and managerial point of view, providing also limitations and avenues for future

research.



2 Theoretical Background

2.1 Organizational Ambidexterity

Organizational Ambidexterity (OA) refers to the capability of the firm to both explore and
exploit. Exploitation refers to the ability of firms to refine their processes and enhance
actual efficiency while exploration refers to the ability to look at the future and innovate,
experiment with new processes and technologies and take more risks (Gianzina-Kasso-

taki, 2017; March, 1991).

In the last few years, OA has been widely studied (Amjad & Md Nor, 2020) showing the
interest and the importance of this matter for researchers. The seminal works of March
(1991) and Tushman & O’Reilly (1996) posed the foundations for this subject and sug-
gested that firms pursuing simultaneous exploration and exploitation can enhance per-
formance compared to other firms that concentrate exclusively on one, with the sacrifice
of the other. For this reason, firms should seek the most effective combination o explo-
ration and exploitation to sustain their competitiveness in the short and long run (Luo et
al., 2018). Despite the OA has been widely studied in different contexts, such as concern-
ing technological innovations (O’Reilly & Tushman, 2004; Smith et al., 2017), organiza-
tional learning (Prieto-Pastor & Martin-Perez, 2015; Kostopoulos & Bozionelos, 2011),
and strategic management (Papachroni et al., 2015; Kassotaki et al., 2019) there is still
unclear how companies can achieve it (Birkinshaw & Gupta, 2013; Raisch & Birkinshaw,

2008; Gianzina-Kassotaki, 2017;).

2.1.1 Four Different Approaches to Organizational Ambidexterity

In this concern, many researchers have studied first what would be a good balance be-

tween exploration and exploitation activities, initially, they studied the main approaches

that companies put in place in order to attain OA. There are four different approaches:
1. Contextual Ambidexterity: It involves the simultaneous balance of exploitation

and exploration activities within the same business unit (O’Reilly & Tushman,
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2013). It is considered a good source of sustained competitive advantage since
whether it is used wisely can follow the VRIO framework and, therefore can de-
velop strategic capabilities that are valuable, rare, inimitable and supported by
the organization (Kassotaki, O., 2022). However, the simultaneous implementa-
tion of both activities in the same business unit is costly to achieve (Gibson &
Birkinshaw, 2004; Simsek et al., 2009).

Structural Ambidexterity: In this case, exploration and exploitation are pursued
in independent structural units (Huang & Kim, 2013) within an organization each
with its strategies, structures and cultures (Tushman et al., 2010). This approach
is common in the financial services sector where senior management teams have
to coordinate to assess shared vision, commitment and knowledge integration
systems among the independent units (Tushman & O’Reilly, 1996; Jansen et al.,
2008)

Cyclical Ambidexterity: It consists of a long period of exploitation where there is
relative stability and quick exploratory efforts within the same business unit
(Tushman & O’Reilly, 1996; Cantarello et al., 2012). In this context routines, prac-
tices, control procedures, interpersonal relations, flexibility and managing con-
flicts are fundamental. This approach is widely used especially in companies with
a strong technological core, such as software houses (Ardito et al., 2021; Simsek
et al., 2009). Cyclical ambidexterity is correlated with innovative results and su-
perior performance through innovation (Simsek et al., 2009).

Reciprocal Ambidexterity: It involves the sequential pursuit of exploitation and
exploration through separate units, where the outputs of exploration from one
unit become the input for the exploitation activities by another unit and vice
versa (Gianzina-Kassotaki, 2017; Simsek et al., 2009). This type of ambidexter-
ity “requires information exchange, collaborative problem-solving, joint decision-
making among units” (Kassotaki, 2022). This particular approach is common in
organizations that are engaging in strategic alliances, especially in the process of

internationalization (Simsek et al., 2009).
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Figure 1: Different Approaches to OA (Simsek et al., 2009)

2.1.2 Drivers of Organizational Ambidexterity

The drivers of Organizational Ambidexterity are mainly three: Environmental Dynamics,
Technological change, Organizational Leadership & Culture (Raisch et al., 2009; Soto-

Acosta et al., 2018).

2.1.2.1 Environmental Dynamics

Concerning the first, OA is positively correlated with environmental dynamism (Boum-

garden et al., 2012) since dynamic environments favour the development of
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ambidexterity (Halevi et al., 2015; Lin & Ho, 2016) for example in high-tech service firms

rather than in manufacturing ones (Junni et al., 2013)

Additionally, the ability of SMEs to remain competitive in the market thanks to OA is
closely related to the volatility and unpredictability of the market environment (Andrade
et al. 2019). In dynamic markets is more common to see a continuous research for new
opportunities, the competition is fierce and intense and it is important to balance also
the limited human and financial resources (Katou et al., 2021). On the contrary, compa-
nies operating in more stable markets tend to prefer long periods of exploitation with
shorter bursts of exploration (Jansen et al., 2005; Junni et al., 2013). The ability to ex-
plore new opportunities and exploit existing competencies is significantly influenced by
the level of unpredictability and change in their external environment (Andrade et al.
2019). It is necessary to develop the Technological Absorptive Capacity (TAC), which is
the dynamic capability to engage in new processes, product development, and innova-

tion using available knowledge, expertise, and equipment (Andrade et al. 2019).

Customer participation also plays a significant role in moderating the effects of
organizational change and ambidexterity. Customer participation strengthens the
positive effects of technical change on firm performance by providing valuable feedback
and insights that help refine and improve innovations. However, it can attenuate the
effects of administrative change by increasing coordination costs and prompting conflicts.
This dual role of customer participation underscores the importance of engaging
customers in the innovation process to enhance ambidexterity and drive performance

(Chen et al., 2018).

2.1.2.2 Technological change

Technological change refers to the always faster evolution and innovation of technolo-
gies that affect the processes, products and environment of a company. Technology ca-

pacity allows firms to adapt and exploit the actual technologies for being competitive in
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the market and even explore future technology adoptions for capitalizing on new oppor-

tunities. (Soto-Acosta et al., 2018).

Moreover, environmental dynamism has a stronger effect on the relationship between
Technological Absorptive Capacity (TAC) and exploratory activities rather than to exploi-
tative ones (Andrade et al., 2019). Therefore, in dynamic markets, SMEs are more likely
to develop new knowledge, technologies, and processes enhancing their technical ex-
pertise. At the same time, the study suggests that SMEs with higher technological capa-
bilities are better positioned to respond to the demands of a dynamic environment since
they are more engaged in achieving OA (Andrade et al. 2019). This continuous relation-
ship that Technological Absorptive Capacity (TAC) has on both drivers, the environmental
dynamism and the technological change, makes it fundamental for achieving Organiza-
tional Ambidexterity. TAC is even more important now in the era of Industry 4.0, charac-
terized by technological innovations including cloud computing, big data, digitization,
Internet of Things (IoT), and cyber-physical systems. These technologies make the pro-
cess more autonomous, automated and intelligent thanks for instance to machine learn-

ing (ML) development (Mahmood et al., 2020).

The role of middle management and organizational linkages is also pivotal in managing
technological transitions and achieving ambidexterity since technological change re-
quires robust linkages between organizational units responsible for developing new
technologies and those managing complementary assets needed for commercialization.
Middle managers play a central role in creating and maintaining these linkages by facili-
tating communication, collaboration, and resource allocation across different units (Tay-

lor & Helfat, 2008).

2.1.2.3 Organizational Leadership & Culture

Organizational characteristics are fundamental for the development of Organizational
Ambidexterity since it sees the whole process and sets the culture regarding innovation

and also how the management team approaches innovation.



14

Firstly, considering the top management culture, Mammassis et al. (2019) understood
that CEO learning goal orientation is positively associated with OA since it favours the
creation of a culture of learning and flexibility which is fundamental for achieving both
exploration and exploitation activities. On the other hand, a CEQ’s performance ap-
proach goal, which favours short-term goals and performance over learning, negatively
affects OA. Moreover, these effects are enhanced thanks to the environmental dyna-
mism: in a volatile market, the positive effect of a CEO’s learning goal orientation is en-
hanced while the negative impacts of a performance approach orientation are intensi-
fied as well (Mammassis et al, 2019). Therefore, it is preferable that, especially in highly
dynamic markets, managers pursue the culture of learning whether they want to pursue
Organizational Ambidexterity (Mammassis et al, 2019).

This positive relationship leads companies to create a new way of being leaders. Para-
doxical Leadership (PL), characterized by the ability to manage and balance conflicting
demands, is increasingly relevant in the face of the complexities introduced by digital
technologies (Klonek et al., 2022). PL is fundamental for employees who are encouraged
to engage in both exploitation and exploration activities (Mammassis et al, 2019). This is
particularly important in the SME context where the resources could be limited (Par-
tanen et al., 2020) and where Strategic Flexibility plays a crucial role in balancing the
relationship between technological adoption, paradoxical leadership, and corporate sus-
tainable performance (Partanen et al., 2020, Nwachukwu & Vu, 2020). This ability leads
SMEs to adjust strategically their operations quickly to respond to market changes,
therefore supporting ambidextrous activities that are nurtured by Paradoxical Leader-

ship (Hossain et al., 2023).

This flexibility allows organizations to adjust their strategies and operations quickly in
response to new information or shifts in the market, thereby supporting the ambidex-
trous activities encouraged by paradoxical leadership. Finally, Paradoxical Leadership is
even more important in the context of SMEs and their application to IT competencies: a
study by Trieu et al. (2023) showed that leaders who exhibit paradoxical behaviours are

better positioned to leverage IT capabilities effectively making the companies more
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resilient and ambidextrous. Paradoxical Leadership also became pivotal for companies
since it favours employees’ learning, and nowadays it has become crucial once Industry

4.0 is advancing.

The Intellectual Capital (IC) of a company can be divided into three main groups: Human
capital, is the knowledge, skills and capabilities of employees to improve their job per-
formance (Becker, 1964). Structural Capital (SC) is a mix of processes and frameworks
that an organization utilizes to facilitate its business operations, such as patents, IPR,
copyrights, et cetera (Zameer et al., 2020). Relational Capital is the value derived from
an organization's relationships with its external stakeholders, including customers, sup-
pliers, partners, and other entities in its business network. It includes aspects such as
trust, loyalty, and customer relationships (Mubarik et al., 2016; Eisenhardt & Sull, 2001).
An analysis of 217 SMEs showed that all these three dimensions significantly impact OA
and this highlights the importance of companies to develop specific policies to cultivate
Intelectual Capital to balance innovation and exploitation activities (Mahmood et al.,

2020)

2.1.3 Organizational Ambidexterity and Performance

After dealing with the description of OA and explaining its main drivers, it is important
to elaborate on how Organizational Ambidexterity could lead companies to increase per-
formance. Researchers have found a positive correlation between the ability to manage
simultaneously both exploitative and explorative activities and the superior perfor-
mance it can bring (Junni et al., 2013). This relationship is particularly influenced by dif-
ferent factors, one of the most important ones is the industry type: evidence suggests
that this correlation is particularly high in non-manufacturing industries (Simsek et al.,
2009; Raisch, & Birsinshaw, 2008). Moreover, as explained before, OA is more pro-

nounced in dynamic environments (Simsek et al., 2009).

Dravev et al. (2020) interestingly review the enhancement in performance for the phar-

maceutical and energy sectors. They implemented a Data Envelopment Analysis (DEA),
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which is a non-parametric technique for evaluating efficiency scores based on a wide
range of inputs and outputs. In their study, they implemented three different measures
to compute the effectiveness of OA in enhancing: financial performance, innovation per-

formance and sustainability performance.

Concerning financial performance, they studied the relationship between revenue
growth, as a measure of short-term financial outcomes, and market-to-book (MB) ratio
as a measure of the long-term market valuation. Secondly, regarding innovation perfor-
mance, they investigate the balance between a firm's innovation activities in its core
business areas versus new or disruptive sectors. It reflects the firm's ability to exploit
existing capabilities while exploring new markets or technologies. Finally, referring to
sustainable performance, researchers have studied the commitment of companies to
pursuing both financial and sustainability objectives by using the market-to-book ratio
(MB) efficiency and sustainability performance measured using the Green Ranking Index
for measuring how companies can ambidextrously pursue financial and sustainability
performance. Companies that have a high score in this section pose importance on both
exploiting the current operations and exploiting new ways of doing business with a par-

ticular focus on corporate social responsibility (CSR) (Dranev et al., 2020).

Key results of this research highlighted the importance of OA for companies; however,
this positive outcome heavily depends on the industry. Energy companies showed an
enhanced performance when they focused on OA and sustainability efforts, on the con-
trary, in the pharmaceutical industry, the orientation towards sustainability matters re-
sults in diminished performance (Dranev et al., 2020). As explained by Junni et al. (2013),
the empirical evidence indicates that organizational ambidexterity is associated with

firm performance but is highly industry-sensitive.

Moreover, another thesis in favour of the industry sensitivity about OA is the evidence
about how the Supply Chain Ambidexterity (SCA) negatively affects performance in man-

ufacturing companies, and this effect is even amplified in SMEs due to their lack of
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resources (Hannan & Freeman, 1984; Partanen et al, 2020). Junni’s thesis (2013) about
the unsuitability of OA for manufacturing companies is confirmed by the research of Par-
tanen et al (2020). This unsuitability could be overcome thanks to alliances in specific
functions of the supply chain (Lavie et al., 2011), or by co-explore and co-exploit activi-
ties by different SMEs (Kauppila, 2015). However, both Kauppila (2015) and Andriopou-
los & Lewis (2009) study that OA does not enhance firm performance in manufacturing
companies. SMEs could enhance network capabilities and strategic information flow
(Klein & Rai, 2009), to reduce the negative effect of OA on performance. However, SMEs
usually lack resources and developing these capabilities requires SMEs to invest in build-
ing and maintaining strong relationships with external partners and in IT systems for in-

formation sharing (Partanen et al., 2020).

Finally, after explaining the different approaches that SMEs could face OA, developing
the different drivers that facilitate OA blooming and showing the evidence of OA in per-
formance it is necessary to explore the role of new technologies and understand if the
industry sensitivity is still present or if digital technologies. This thesis aims to reformu-
late the new drivers that help OA evolution, understand how organizational commitment
is important and which are the effects of OA on performance nowadays. Finally, it has
the objective to evaluate the actual industry sensitivity of OA and investigate whether
new technologies such as Artificial intelligence (Al), Machine Learning (ML) and the In-

ternet of Things (IoT) have narrowed the difficulties of manufacturing companies.
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Theoretical Foundations

References

Organizational Ambidexterity (OA) involves bal-
ancing exploration (innovation and risk-taking)
and exploitation (efficiency).

Firms pursuing both exploration and exploitation
simultaneously outperform firms focusing solely
on one.

OA remains challenging for companies to imple-
ment effectively.

Contextual Ambidexterity: Balancing exploration
and exploitation within a single unit.

Structural Ambidexterity: Separating exploration
and exploitation into distinct units.

Cyclical Ambidexterity: Alternating periods of ex-
ploitation with bursts of exploration.

Reciprocal Ambidexterity: Sequentially pursuing

exploration and exploitation across units.

Environmental Dynamics: Dynamic environments
positively correlate with OA. Technological
Change: Faster technological evolution fosters
OA through adaptability and innovation. Organi-
zational Leadership & Culture: CEO learning ori-
entation and Paradoxical Leadership enhance OA
by balancing demands. Intellectual Capital signifi-
cantly supports OA implementation.

OA correlates positively with financial, innova-
tion, and sustainability performance.

Industry sensitivity impacts OA performance:
high in energy sectors but low in other sectors.

Manufacturing firms face difficulties with OA, but
strategic alliances and co-exploration mitigate
challenges.

Figure 2. Theoretical foundations of Organizational
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2.2 Emerging Digital Technologies

Nowadays, people are living in a very turbulent world and new technologies are always
exploding. Digital technologies disrupted the economy by leading companies to change
their organizations, processes and operations (Gilchrist, 2016). More in detail, digital
technologies boosted productivity, even in manufacturing by delivering a faster, cheaper
and more efficient product or service (Koh et al., 2019), streamlined operations (Pappas

et al, 2019) and promoted global connectivity (Belhadi et al., 2022).

Moreover, digital technologies have a crucial role in enhancing operational efficiency by
implementing technologies such as cloud computing, cybersecurity and advanced ana-
lytics thanks to big data (Mahmood et al, 2020). These tools are the enablers of radical
and incremental innovations (He & Wong, 2004) and even make SMEs internationalize,
reducing entry barriers (Bianchi & Mathews 2016) and operational costs since digital
technologies could allow companies to not have a physical office, warehouse and even

a physical presence in many different countries for internationalize (Cassetta et al., 2020).

For assessing the drivers that bring companies to adopt a certain technology | will utilize
two main frameworks: the Technology Acceptance Model (TAM) and the Technology-
Organization-Environment (TOE) framework. Both are used for analysing the factors and
the drivers that are fundamental for technology adoption, however, the former intro-
duces the concept of Perceived Usefulness (PU) which is the belief held by potential us-
ers that utilizing a particular system will enhance their job performance and the concept
of Perceived Ease of Use (PEOU) which is the belief of those potential users that using a
certain system will require minimal effort (Zhu et al., 2003). The first model tries to un-

derstand how PU and PEOU interact with each other and favour technology adoption.
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Perceived usefulness \

Perceived ease of use

Figure 3. TAM Original Framework (Alwahaishi et al., 2013)

On the other hand, the TOE framework offers a broader view analysing three main con-
texts: Environmental, which is the external and macro circumstances in which a company
operates, Organisational, which underlines how the organization behaves in deciding
whether to adopt or not technology and the Technology Context, which highlights the

main characteristics, factors and uses of the specific technology.
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Figure 4. The technology—organization—environment framework (Zhu et al., 2006)
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In this thesis, | will use a combination of these two frameworks, developed by Qin, Shi,
Lyu, and Mo (2020) in which they merge both frameworks to have a more precise and
holistic view. As it is shown in Figure 5, in this hybrid framework researchers first define
the variables and drivers that can affect Perceived Usefulness (PU) and Perceived Ease
of Use (PEOU), which will affect the intention of companies to use and embark on a new

technology.

Digital Technologies

Technological
Factor

IE"\ Perceived
Usefulness

Economic

e Factor

W

Attitude toward
using it

£  Organisational
aasa Factor

A4

‘ﬂ-’,lJ Perceived

: ease of use
- Environmental

Factor

Figure 5. TAM-TOE derivative integration model (Qin et al., 2020)

Generally speaking, researchers have found that digital technology adoption for SMEs
could be problematic due to resource constraints (Jabbour et al., 2018; Partanen et al.,
2020), skills deficit (Erol et al., 2016) and also organizational problems around the re-
sistance to change and poor innovative and digital culture that is still present in many
SMEs (Bierwolf, R., 2017). Once strategizing the adoption of digital technologies in SMEs
it is important to have a customized approach in order to meet the heterogenous needs
and capabilities of each SME (Cimini et al., 2019). Furthermore, SMEs should create
some policies to upskill the workforce and create a culture of innovation inside the or-

ganization (Rehman et al., 2014).

In the next chapters | will explore the main emergent digital technologies that are, ac-

cording to the research, the most useful and utilized by the SMEs. | will begin by
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discussing Big Data (BD) and Artificial Intelligence (Al), moving to Internet of Things (loT),

Cloud Computing and ending up introducing the Blockchain and its uses.

2.2.1 Big Data and ML

With the term Big Data, researchers refer to the creation of an immense volume of data,
caused by the digitization of our world, where its complexity overcomes the capabilities
of the traditional information systems (Manyika et al., 2011). The key attributes of BD
are commonly called the 5Vs, as an evolution of the 3Vs developed by Laney (2001),
which are:

- Velocity: the speed at which data is created

- Volume: the quantity of data created

- Variety: the different types of data created

- Value: the marginal increment that data has on value creation

- Veracity: the importance and reliability of data in the decision-making process.

Big Data can be used by SMEs in many ways, it can enhance the decision-making process
for instance in the supply chain and resource allocation by providing useful insights
based on a plethora of different data available (Justy et al. 2023). Moreover, analysing
BD would be beneficial for ameliorating marketing strategies, for instance entering new
markets or addressing new targets, personalising customer interactions and even pre-
dicting customers’ buying behaviours (Saleem et al., 2020; Suoniemi et al., 2020). Big
Data would be crucial even in manufacturing companies in improving operational effi-
ciency since it can allow real-time data monitoring for streamlining operations, amelio-
rating maintenance and decreasing downtime (Justy et al., 2023). Finally, the use of Big
Data can help companies respond dynamically to market changes, assess the risks more

accurately and make more informed risk management decisions (Saleem et al., 2020).

Concerning the application of the TOE framework in defining the factors that help the
development of big data technologies, Bany Mohammad et al. (2022) investigated the

banking sector and they noticed that the quality of the data companies possess and the
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complexity of the implementation make the difference whether or not to develop big
data technologies (Tassey, 2008). Moreover, this technology needs complete top man-
agement support to provide resources, promote its use, integrate it into the company’s
processes and operations and keep fostering talent acquisitions for continuously en-
hancing Business Intelligence Analytics (BIA) (Watson et al., 2007; Al-Bashayreh et al.,
2022). The quality of the infrastructure used is also very important to allow companies
to extract insights and convert them into strategies (Bany Mohammad, 2022). Further-
more, concerning the external environment, competitors’ adoption of Big Data Analytics
(BDA) techniques positively influence also the followers on adopting the same technique.
Finally, companies should be aware and precisely respect the Government policies and
regulations concerning the use of Big Data, for instance concerning the respect of the

privacy (Davenport, 2006; Alsmadi et al., 2022)

‘@ Technological
Factor

Perceived Benefits

Technology Complexity

Data Quality

@,\ Perceived

Usefulness

&  Organisational
848 Factor

Top Management Support
“ﬁ%l,) Perceived
IT infrastructure/ capabilities i ease of use

Attitude toward
using

NS

Financial Readiness

Environmental
e Factor

h BDA adoption of competitors
Government Policy and Regulation

Figure 6. Big Data Adoption Model (Bany Mohammad et al., 2022)
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However, SMEs find some challenges in the adoption of data-driven solutions firstly be-
cause of limited financial and technological resources useful for implementing and main-
taining the necessary infrastructure (Justy et al., 2023). Secondly, the research con-
ducted by Justy et al. (2023) evidenced that there is resistance to technological adoption
in the organizational culture and scepticism around the benefits of Big Data.

Additionally, the data stored by companies can be very sensitive, and its storage must
comply with GDPR regulations regarding data protection. However, many SMEs lack the
necessary expertise to effectively implement data protection and ensure data security
(Jasmontaité-Zaniewicz et al., 2021). This lack of expertise poses a significant challenge
to adopting data-driven solutions. Furthermore, effective data analysis requires
specialized personnel who can retrieve, clean, and process the data. Such skilled
professionals are often beyond the financial reach of SMEs, which struggle to recruit and

retain talent (Bornstein et al., 2020).

2.2.2 Artificial Intelligence

After discussing Big Data and its implications in SMEs, it is time to dive into one applica-
tion of the plethora of data flowing inside an organization and introduce Artificial Intel-
ligence (Al). Al is a product coming from the magnitude of data that companies are using
nowadays and can be described as “the ability of a machine to learn from experience,
adjust to new inputs and perform human-like tasks” (Duan et al., 2019). The main differ-
ence that Al has compared to other traditional machines is that “they solve the tasks for
which they are designed in a way that would require consciousness and intelligence in

the case of humans”. (Boden, 2006).

Al encompasses various techniques, among the most famous is important to underline:
Machine Learning (ML), which provides machines the ability to automatically learn and
improve, from past behaviours, and errors and through the reiteration of processes
(Sarker, 2021) and Deep Learning (DL) which is a subset of ML that structures algorithms
to create an “artificial neural network” that can be used to make decisions on its own

(Jamshidi et al., 2020).
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Concerning Machine Learning (ML), there are three main paradigms that ML can utilize

for learning and improving its activity (Paul et al., 2020):

Supervised Learning: involves training a model with labelled data, an example is
spam detection in emails: the model has been trained to recognize that in the
presence of certain words, emails, and links that email would be spam.
Unsupervised Learning: in contrast to the previous one, here the model is
trained using unlabeled data, the outcome is to detect some patterns, clusters or
relationships (Aydogan, 2021). An example is customer segmentation in the mar-
keting area to detect purchasing behaviours, demographics and habits.
Semi-Supervised Learning: This technique stays in the middle of the previous
two, therefore the model is trained using both labelled and unlabeled data (Ay-
dogan, 2021). For instance, image recognition could be performed using semi-
supervised learning in which the model since the model could be trained using a
small dataset of images and then the knowledge is refined using a huge unla-
beled dataset of images. This technique is useful when labelling data is costly.
Reinforcement Learning: this technique concerns teaching an agent to engage
with an environment and determine best possible actions through a trial-and-
error method that gives continuous feedback to the model in order to enhance

its understanding. (Aydogan, 2021)
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Figure 7: Different types of machine learning techniques (Sarker, 2021)
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| will not dwell too much on the drivers that help in the implementation and adoption of
Al as they are very similar to those of big data where the support of the top management,
the ability to have important talent and the external pressure of consumers and compet-
itors generally have a positive influence in the implantation of Al in companies. On the
contrary, the compliance with regulations, the complexity of the technology and the
massive investments that can be expected could have a negative impact and thus limit

and slow down the implementation of this technology in companies (Al-Khatib, 2023).

Al can be utilized to automate repetitive tasks, such as back-office work, remote control-
ling assets, such as inventory management or logistic enhancement through understand-
ing better practices thanks to the plethora of data available. Al can be utilized to enhance
the customer experience by using real-time data and providing information such as the
iOS App Maps or can improve customer retention by recommending better products in
line with customers’ preferences (Simek & Sperka, 2019). Moreover, Al can optimize
manufacturing efficiency by managing better the supply chain and reducing waste. It can
also leverage vast amount of data and allow SMEs to make data-driven refined decisions
(Belgaum et al., 2021). However, Artificial Intelligence has also some drawbacks like the
previous technologies, such as the high cost of implementation, massive effort for de-

signing a clear strategy, and shortage of high-skilled employees.

2.2.3 Internet of Things (loT)

The Internet of Things (IoT) refers to devices interconnected through a network, capable
of transmitting and receiving data with other loT devices and the Cloud (Ahmed et al.,
2021). loT could be considered a transformative technology that can create and refor-
mulate entire industries since it can have a wide range of applications and benefits that
can enhance the overall performance of the company (Islam et al., 2020; Ehie & Chilton,
2020). Furthermore, loT devices also enable companies to interact with employees and
facilitate decision-making by providing on-time information, which can improve opera-

tions within the value (Slack & Brandon-Jones, 2018). According to Mikalef & Gupta
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(2021), loT features such as automation, evolvement, interactivity, and flexibility en-

hance creativity in a firm.

The adoption of 0T devices can create opportunities for companies such as cost savings,
enhancement of products and services and risk mitigation (Ebersold & Glass, 2015).
Moreover, the Internet of Things is predicted to be one of the major tech trends for the
next ten years and it will become fundamental for the future development of technolo-
gies and applications (Coombs et al., 2016; Botta et al., 2016). For instance, loT could be
used in healthcare for monitoring the well-being of people using wireless body sensor
networks (Poncholi, 2012) or for enhancing ambulances making them “smart” upgrading
the devices inside the vehicle, improving the ambulance route and interconnecting the
machines inside the ambulance with the hospital's central database to improve the in-
tervention and have real-time information on the patient (Gotadki, Mohan, Attarwala, &

Gajare, 2014).

In the manufacturing sector, 10T can be utilized for designing efficient production sys-
tems with streamlined automated workflows, and for ameliorating machine’s health
since real-time data can enhance predictive maintenance, finally, loT could be used also
in high-risk environments using wearable devices and monitor employees’ breathing,
toxic-gas exposure to ensure safe working conditions (Mathew, Pillai, & Palade, 2018).
Finally, loT could be beneficial also for urban poor communities by facilitating improved
access to essential services such as healthcare, education, and food security (Roy, Zalzala,

& Kumar, 2016).

Moving to the application of the TOE model, concerning the technological factors, tech-
nology readiness is fundamental, which is the ability of SMEs to adopt, use and benefit
from digital technologies (Parra et al., 2021; Heder, 2017). Moreover, the quality of IT
infrastructure is crucial and even the access to the internet to exploit IoT at its full po-
tential (Parra et al., 2021). In addition, organisational factors such as technology atti-

tudes, beliefs, and behaviours are vital for new technology adoption (Parra et al., 2021).
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Financial readiness and governmental support, especially in training programs, also play
significant roles (Organisation for Economic Co-operation and Development, 2019).
These factors are crucial because the main barriers to loT adoption in SMEs are the high
costs of implementation and a lack of knowledge about new digital technologies (Cant

& Wiid, 2016).

2.2.4 Cloud Computing

Cloud Computing has been widely discussed in the past years. Cloud Computing could
be defined as “a set of network-enabled services, providing scalable, QoS guaranteed,
normally personalised, inexpensive computing platforms on demand, which could be ac-

cessed in a simple and pervasive way” Wang et al. (2010).

Cloud Computing has many advantages, firstly it allows SMEs to achieve low mainte-
nance and investment costs while ensuring high service quality, reducing capital ex-
penditure on IT infrastructure (Jede & Teuteberg, 2015). It particularly fits SMEs since it
has low entry costs (Chong et al., 2014) and enhances resource optimisation, scalability
and flexibility (Doherty et al., 2015; Marian & Hamburg, 2013). In the era of big data,
Cloud Computing enables SMEs to access data and services without massive investments
in hardware (Agostino et al., 2013). Then, Cloud service models are categorised accord-
ing to the specific computing needs of users and correspond to various levels of the cloud
computing framework. These include Infrastructure As A Service (laaS) which allows
SMEs to rent virtual servers and storage, Platform As A Service (PaaS) which offers a
platform in the Cloud for hosting and developing applications, and Software As A Service
(SaaS), where SMEs can simply access to software delivered via subscription. These con-
figurations match any need to promote efficiency and technological advancement of

companies (Ariwa & lbe, 2013).

Moving to the application of the TOE framework, Khayer et al. (2020) investigated firstly
the technological factors, beginning with the Relative Advantage of the Cloud, the adop-

tion of this technology is favoured once companies understand the usefulness
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concerning operational efficiency, productivity, reduced IT costs, and new business op-
portunities. (Alkhater et al., 2018). Moreover, Service Quality is crucial: SMEs usually do
not have technical resources and skills and rely on third-party computing services that
should be reliable and efficient, ensuring robust security measures (Alkhater et al., 2018;
Khayer et al., 2020). Since companies are dealing with a new technology another im-
portant driver that drives its adoption is the Perceived Risk of Cloud Computing, referring
to security and privacy concerns for instance, these are significant inhibitors of cloud

adoption (Oliveira et al., 2014).

Concerning the Organizational factors the Support of Top Management is essential for
allocating resources and participating in the adoption process (Gangwar, Date, &
Ramaswamy, 2015), however, the top management team should be aware and techni-
cally competent not to underutilise cloud capabilities or fail to integrate cloud computing
with existing systems (Brender & Markov, 2013). Furthermore, cloud computing adop-
tion is also favoured when there are some facilitating conditions such as compatibility
with existing systems and technological infrastructure (Rahi, Ghani, & Ngah, 2019). Fi-
nally, concerning the external and Environmental factors, the role of Cloud Providers is
fundamental since they should not act simply as vendors but should be partners with
SMEs to foster trust and collaboration (Maqueira-Marin et al., 2017; Hsu et al., 2014). At
the same time, SMEs should be aware that relying on a single cloud provider could limit
their flexibility over one service (Kramer, 2014). Moreover, the physical location is also a
crucial factor for Cloud adoption since SMEs should ensure data sovereignty, privacy pro-
tection, and legal compliance (Bao et al., 2013). Finally, the adoption of any new tech-
nology and therefore of cloud computing is influenced positively by social influence and
negatively by resistance to change that can be present in society (Dwivedi et al., 2017),
decision-makers should think about these conditions as well once deciding whether

adopt Cloud Computing or not (Hoque & Sorwar, 2017).
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Figure 8. . Drivers of Cloud Computing adoption leading to exploratory and exploitative innovation
(Khayer, Talukder, Bao, and Hossain, 2020)

2.2.5 Blockchain

Blockchain is a type of Distributed Ledger Technology (DLT) where transactions are rec-
orded with a unique and immutable cryptographic signature which is called an hash
(Schmidt & Wagner, 2019; Kouhizadeh & Sarkis, 2018). All transactions are grouped into
interconnected blocks that form a chain. These blocks contain three main things: the
data, the previous hash, and the actual hash of the block (Benzidia, Makaoui, & Subra-
manian, 2021). A hash is fundamental to validating the information in the system. It is
like a password or a digital fingerprint which is unique, unrepeatable, and cannot be
modified by any ledger (Babich & Hilary, 2019). The “previous hash” refers to where the
data comes from, and the “actual hash” is the fingerprint used to add and validate fur-

ther blocks in the chain (Benzidia, Makaoui, & Subramanian, 2021).

Blockchain offers several advantages for SMEs, including enhanced security, transpar-

ency, and efficiency in operations. It reduces transaction costs by eliminating
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intermediaries and provides a reliable system for tracking assets and verifying transac-
tions (Casino, Dasaklis, & Patsakis, 2019). Additionally, blockchain can improve supply
chain management, ensuring the traceability and authenticity of products (Kshetri,
2018). For instance, Blockchain can enable faster and more transparent transactions in
the finance sector, reducing also fraud (Peters & Panayi, 2016). Since information inside
the blockchain is continuously validated, it can enhance the traceability, efficiency and
authenticity of products in the supply chain (Kamble, Gunasekaran, & Sharma, 2019).
Finally, it can be used in healthcare to efficiently and securely store patient records, en-
sure patient privacy, reduce administrative costs and prevent data breaches (Dubovit-

skaya et al., 2017).

However, blockchain presents some drawbacks due to its high complexity, SMEs lack the
expertise and resources to manage blockchain systems effectively (Lo et al., 2017). More-
over, Blockchain presents massive initial investments for infrastructures, expertise and
maintenance that are difficult for SMEs with limited budgets (Wong et al., 2020). Energy
consumption and Electronic Waste are other important points since Blockchain is known
for high energy consumption during its reiterative consensus process which can raise
environmental and operational concerns, especially for SMEs (Fernando & Saravannan,
2021). Finally, blockchain has not yet been regulated in some countries, therefore SMEs
can find difficulties in being compliant across different regions and they can find regula-

tory challenges that hamper blockchain adoption (Lanzini, Ubacht, & de Greeff, 2021).



32

Theoretical Foundations

References

Digital technologies have disrupted economies,
driving companies to change their organiza-
tional processes and operations

These technologies have boosted productivity
by delivering faster, cheaper, and more effi-
cient products or services , streamlined opera-
tions, and promoted global connectivity

Digital tools such as cloud computing, cyberse-
curity, and advanced analytics (leveraging big
data) enhance operational efficiency

Digital technologies enable both radical and in-
cremental innovations and assist SMEs in re-
ducing entry barriers and operational costs dur-
ing internationalization

SMEs face resource constraints, skill deficits,
and organizational resistance to change due to
poor digital and innovative cultures

SMEs need customized approaches to meet
their heterogeneous needs for the adoption of
OA

Implementing workforce upskilling policies and
fostering a culture of innovation within the or-
ganization is crucial

Figure 9. Theoretical foundations of digital technologies

(Gilchrist, 2016)

(Koh et al., 2019); (Pappas
et al., 2019); (Belhadi et al.,
2022).

(Mahmood et al., 2020)

(He and Wong, 2004); (Bian-
chi & Mathews, 2016); (Cas-
setta et al., 2020)

(Jabbour et al., 2018); (Par-
tanen et al., 2020); (Erol et
al., 2016); (Bierwolf, 2017)

(Cimini et al., 2019)

(Rehman et al., 2014)



33

2.3 Theoretical Framework

The Theoretical Framework outlines firstly the derivative of the Technology Acceptance
Model (TAM) and the Technology-Organization-Environment (TOE) model concerning
the factors that facilitate the development of new technologies in Small and Medium
Enterprises (SMEs), taking into account Technological, Economic, Organisational and
Environmental components. Moreover, the focus has moved to how these technologies
can help actual operations, refining the processes in use and how impactful they will be
in the future, and investigating how digital technologies can revolutionise Organizational
Ambidexterity. This framework forms the basis of my analysis to explore how new

technologies can enhance the adoption of Organizational Ambidexterity in SMEs.
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Figure 9. Theoretical Framework

In this thesis, the focus is on understanding how digital factors influence the
development of OA in SMEs. The analysis will delve into the role of new digital
technologies on impacting technological capacity, leadership and organizational culture

on fostering innovation and balancing exploratory and exploitative activities.
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3 Methods

3.1 Research Approach

The research methodology used in my thesis is the one explained by Saunders et al.
(2016), in which authors suggested the use of the research onion as an instrument to
clearly define the different stages to address a research question. The research onion
underlines the six main stages. Initially, researchers should choose the research philoso-
phies among positivism, interpretivism, pragmatism, critical realism, and postmodern-
ism. In my dissertation, | use an interpretivism philosophy since | use qualitative research
based on the experiences of managers and employees, to assess different methods of
approaching and using digital technologies to exploit and explore processes. Interpre-
tivism is particularly used to understand dynamics through the subjective and personal

experiences of individuals (Creswell & Poth, 2017).

Moving on, defining the approach that would be followed is crucial. There are two main
approaches: Inductive and Deductive. The former involves creating new theories and
hypotheses based on observed data while the latter is the opposite, the main objective
is to test existing theories through empirical observation (Saunders et al., 2016). In my
study, | use an inductive approach since there is a lack of literature about how SMEs use
digital technologies to attain Organisational Ambidexterity. In fact, Inductive research is
particularly effective in exploratory studies that address emerging trends where existing
theories fall short (Bryman, 2012). Finally, exploratory research is particularly advised to
contexts in which researhers try to develop new knowledge from empirical observations

(Reinhardt, 2023).

Furthermore, many strategies can be used for creating primary data: experiments, sur-
veys, case studies, action research, archival research, and grounded theory ethnography
(Saunders et al., 2016). In my thesis, | will use multiple case studies, and interview com-
panies in different sectors to generalize my findings. This framework is particularly suit-

able for deep investigations around real-life contexts (Yin, 2018). Among various
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methods such as multi, mixed, or mono method, | chose to follow a mono-method qual-
itative analysis, using just semi-structured interviews because best suited the aim of
grasping the majority of information from interviewees. In fact, qualitative methods, in
particular semi-structured interviews, permit a deeper investigation (Adams et al., 2007).
Finally, since | would like to spot the current influence that digital technologies have in
supporting exploration and exploitation activities, | chose a cross-sectional time horizon
despite a longitudinal horizon. A longitudinal time horizon focuses on collecting data at
multiple points over time, allowing researchers to study how a phenomenon evolves or
develops. In contrast, a cross-sectional time horizon captures data at a single point in

time, providing a snapshot of the phenomenon as it exists in that specific moment.
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Figure 10. Research Onion Framework (Saunders et al., 2016)

3.2 Sample Firms

In my research, | focused my attention on Italian SMEs, since in Italy 98% of companies
have less than 250 employees (Unioncamere, 2023). In 2021, Italian SMEs generated 904
billions of GDP, which is a consistent part considering that the total GDP in 2021 was
about 2155 billion (Mengistu & Panizzolo, 2021). Moreover, | found it interesting to
understand Italian SMEs better since in recent years they embraced new technologies

such as Industry 4.0, loT devices, Al, and automation (Sauer et al., 2021).

This study had zix case companies in total, ranging from the most traditional sectors to

the most innovative ones. Firstly, | interviewed IMEL s.p.a., which is a medium company
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with around 58 employees and a 34-million-euro turnover, it is one of the most famous
companies in Italy for the creation and implementation of industrial painting systems.
Studying how the traditional manufacturing sector has been innovated and how digital
technologies are used nowadays has been interesting. Moreover, | interviewed Energet-
ica Group srl, a company of 13 people that put in place strategies for energy production
and saving by studying wood biomass, heat pumps, solar thermal and photovoltaic sys-
tems, as well as home automation integration and building electrical design. Moreover,
Agritech s.r.l. has been interviewed to gain insights about the innovation culture in the
agricultural sector since they are implementing digital twins and data analysis in a sector
where there are tensions between maintaining traditional practices or adapting to mod-
ern agricultural policies and international pressures (Gibson, 2006). Furthermore, | got
access to information about Bimar Pharma s.r.l. and Kiratech s.p.a., the former is a small
company of five employees that focuses on developing and selling cosmetic products;
The study focused the attention to the role of digital technologies in disrupting research
and development on new products and on new ways that a small company can find to
communicate with the customers while the latter is a technology consulting firm that
helps companies approach digital by taking an approach toward cloud computing, in this
scenario a Senior Cloud Engineer and Project Manager helped me mapping what com-
panies need to digitalize and which is the approach of a consulting tech company to ex-
ploitation and innovation. Finally, | asked the Chief Operation Officer (COO) of Serenis
Health s.r.l. to explain to me how an online psychotherapy company focused on provid-
ing accessible mental health care through digital platforms can take advantage of new
digital technology, and therefore, understand how digital technologies could change the

healthcare sector.

3.3 Data Collection

Semi-structured interviews were the main source of information since they address a
broad range of biases by allowing flexibility in question design, which enhances the in-
clusiveness and validity of data collected (Mcintosh & Morse, 2015). The length of the

interviews ranged from less than one hour to one hour and a half, depending on the
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availability of the interviewees. Rather than a classic and fixed interview, semi-structured
interviews allowed participants to freely express their point of view, which could be in-
fluenced by the sector in which they work and the background each participant has. It is
remarkable how an engineer has delved into the various technical aspects of digital tech-
nologies while a person with a more managerial and consulting background has instead

emphasized the strategic and operational aspects.

In total, the six interviews have been held online through Google Meet. Thanks to this
method, | could reach different professionals all over Italy. The participants were
interviewed by the author of this dissertation, and participants received the questions
in advance. At the beginning of each interview, the author explained the main objectives
of the research in order to clarify to the participants the direction of the interview. The
first interview took place on the 10" of September 2024 while the last one took place
on the 30th October 2024. All the meetings were one-to-one meetings and have been
conducted in one language, Italian. Conducting the interviews using the mother tongue

of the author has been beneficial for grasping better all the nuances of the interviews.

The framework followed in the semi-structured interviews, which was integral in Appen-
dix 1, was firstly to understand how digital technologies have impacted the companies,
how they select the ones to implement, and the strategy behind the implementation.
Furthermore, attention has been moved to organizational ambition, investigating first if
they were following such a strategy and how impactful digital technologies have been.
There are also some case studies and examples that can help understand the strategy.
Finally, some final questions about the future of digital technologies in their companies

and how they plan to develop dynamic capabilities to stay updated.

3.4 Data Analysis

Conducting research using interviews has been beneficial however, it is much more
important to code the primary data retrieved to find patterns and understand better the

behaviour of SMEs around digital technologies and Organizational Ambidexterity.
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Initially, the interviews were recorded, with the interviewees' permission, and tran-
scribed manually. Transcription software was also used, however, it became apparent
that it was not suitable, as it omitted relevant parts of the conversations and oversimpli-
fied the content. For this reason, manual transcription of the salient points was opted
for although it was a longer and more laborious process. This approach made it possible
not only to capture the most important information but also to organize it and link it

effectively to the research objectives.

Furthermore, a thematic approach was used to categorise the various responses of par-
ticipants. Braun and Clarke’s (2006) framework guided this analysis, beginning with fa-
miliarization with the data by reading the transcriptions and taking brief notes, followed
by initial coding of key concepts labelling and grouping codes into meaningful themes,
and reviewing and refining these themes. This structured process allowed for an in-
depth exploration of recurring patterns, ultimately enriching the findings with well-de-

fined, evidence-based themes and eliminating redundancies.

| organized the evidence collected from the interviews by grouping my notes into macro
subcategories aligned with my research questions. This approach allowed me to consol-
idate the findings from various interviews, capturing multiple perspectives from the

companies to ensure a comprehensive and holistic analysis.

3.5 Assessment of Quality of Data

The quality of resources was assessed to ensure two main concepts in research:
reliability and validity.

Concerning the former, it can be divided into internal, external and construct validity.
Internal validity aims to minimize biases and confound variables (Broniatowski & Tucker,
2017), while external validity ensure the generalizability of findings that should apply to

various contexts and sectors in order to enhance the outcomes of study (Lynch, 1983).
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Finally, construct validity involves the degree to which the measures used in the study

accurately reflects the concepts being investigated (Rubio et al., 2003).

Concerning the latter, realiability ensures consistecy and stability of data across time and
context. Reliability can be challenging in management research since findings can be
referred and highly influenced to specific context in which companies operate (Denyer,
D. et al., 2011), furthermore, subjectivity in both the respondents and the interviewer
can be impactful on results and can limit the generalizability of results (Mcdonald,

Schoenebeck & Forte, 2019).

In order to avoid these possible threats, the interview process have been standardized,
all respondents were contacted by email and all received the same questions. Along with
the questions, a document summarising the research question | was conducting and a
general overview of what Organisational Ambidexterity is was also included, therefore-
the respondents better understood what my objective was and could minimise possible
bias. Additionally, generalization of concepts was facilitated by ensuring that each par-
ticipant represented a different type of company and sector within the SME landscape.
In cases where responses were highly specific to a particular sector, the data analysis

focused on identifying common patterns that could be applicable across Italian SMEs.

Finally, reliability of the results was supported by ensuring anonymity from the outset of
the interviews, even if no company opted to remain anonymous. Each company provided
insights specific to its own context, allowing the analysis to identify patterns across dif-
ferent sectors. Additionally, similarities in behavior related to digital technologies were

noted, even among companies with distinct approaches in order to reduce subjectivity.
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4 Findings

4.1 Adoption and Impact of Digital Technologies

The interviews revealed important takeaways concerning four main dimensions: Tech-
nological, Economic, Organisational and Environmental factors. The next paragraphs will
dive into these macro groups to precisely indicate how Italian SMEs would decide on
which technologies to deploy and how. There would be examples of practices used by

interviewed companies to decide which technology to develop and deploy.

4.1.1 Technological Factors

Initially, concerning the technological factors there are needs, especially in the tradi-
tional sectors such as agriculture and manufacturing companies to use all the data gen-
erated by the machines or available in the crop fields that are not accomplished due to
a cultural disdain that the sectors have.
“There is an infinite amount of data that those who work in industries do not per-
ceive. Machines create data every second and it is a waste not to use it in order to
improve the process minutely. The real problem is not extracting the data but un-

derstanding how to organise it and make sense of it.” (Interviewee 1, IMEL spa)

Even more, the propensity to use new technologies is even less when one considers that
many traditional companies have not yet implemented market-standard tools.
"There is the problem of not having an Excel where you don't know the costs, you
don't know anything, you don't even know what you did maybe not even the year
before, and the following year you say, well, I'll do it again, but you don't even know

how much better, more efficient, or less efficient." (Interviewee 3, Agrobit srl)

Moreover, technology adoption is dependent to how is accessible to users without tech-

nical expertise. In these sectors usually, employees do not have familiarity with particular
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technologies and devices and it is necessary to narrow the distance between man and
technology so that innovations are also affordable for everyone.
“By photographing crop fields, every farmer can use his mobile phone to get an
estimate of the fertilisers and treatments needed and consequently an estimate of

the costs to be incurred” (Interviewee 3, Agrobit srl)

On this concern, even the most technological sectors agree, every solution that would
be deployed should be easy to use by the final user. According to most of them is unnec-
essary deploying the most updated technologies if the potential uselfulness of that tech-

nology does not balance the easiness of use.

Furthermore, especially one company raised the interest around digital technology by
job contractors since they need to accurately track warehouse materials, develop pro-
duction plans aligned with orders to optimize resources and enhance efficiency, manage
shipments effectively, and maintain traceability of each batch. This enables quick recall
or inspection in case of a malfunction, ensuring high standards in quality control and
streamlined shipping processes.
“There are subcontractors who implement machine interconnection because their
customers, usually automotive giants, need them to know: what is in the ware-
house, how to create a production plan consistent with the orders received and
how to manage shipments so that they can recall a batch in case it has malfor-

mations”

No respondents have any intention of using blockchain, this technology, is considered
disruptive and potentially very interesting, but there are many difficulties. First and fore-
most at the regulatory level, as it is a transnational technology there is still no certainty
as to how it can be used and many technologies are not taking it into consideration at
the moment.

“Could be very useful for information transparency and cybersecurity, but we have

no plans for that yet” (Interviewee 4, Kiratech spa).
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“It is still too difficult a technology to apply for a company as small as ours, it could
be used for product tracking but we can't be the only ones doing it, there should

be a commitment from the whole industry” (Interviewee 5, Bimar Pharma srl).

4.1.2 Economic Factors

Secondly, for most respondents the economic factors are relevant for the deployment of
new technologies, most of them argue that technology investment should be compen-
sated with cost savings in the future. Respondents from the most traditional sectors say
that the investment in technology is not prioritary therefore it is crucial that bring some
important effects in the economics of companies.
“Many companies no longer make ten-year plans, so time-to-market is crucial. It
is necessary to bring in solutions that improve their production processes, that are
easy and inexpensive to install, and that generate an economic return in the short
term, both in terms of increased production and in greater control over resources

and reduced waste.” (Interviewee 1, IMEL spa)

Digital technology implementations depend on its cost-effectiveness and on its potential
for monetization. Digital technologies can directly or indirectly increase revenue or effi-
ciency and those technologies able to do so, are prioritized.
“When choosing the technologies to be implemented, it is natural to think about
how they can improve the product we offer on the market; in our case, Al could
greatly reduce the bureaucratic burden, thus saving the company money directly,
but it can also be used to provide support and assistance even outside ‘human’

service hours, improving the efficiency of the entire team and thus saving the com-

pany money indirectly” (Interviewee 6, Serenis Health srl)

On the other hand, other companies are equally concerned around economic factors
and they have already set a proven system for monitoring the efficiency of their technol-
ogies to assess how they improve processes and costs. Just one respondent employed

KPIs (Key Performace Indicators) for computing the financial outcome of implementing
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some technologies, however specific analitycs behind the efficiency of innovation has
not being detected in the respondants.
“To understand whether there has been process optimisation, we use OEE (Overall
Equipment Effectiveness), which is a measure that combines three main parame-
ters: machine performance, availability of raw material and quality of finished
products. This indicator tells us both how the automation and the interconnection
between machines is working but also makes us able to recognise if a machine is

malfunctioning if we see major swings in this indicator” (Interviewee 1, IMEL spa)

Finally, most technological companies have a flexible budget around the development of
new technologies sicne they consider them embedded in their competitive advantage
and it if necessary to continuously develop and find new digital technologies that can
help streamline and scale the processes.
“We have a dedicated new technology team that is committed to deconstructing
and understanding how processes can be improved through the use of new digital
technologies. This team has a budget that is periodically reviewed based on the
results obtained to understand where and how to invest.” (Interviewee 6, Serenis
srl)
“We do not have a fixed budget but every quarter is reviewed since many new
technologies pop out every day ad it is important to select not the technologies
that are fashionable at the time but those that really need investment and can

improve the services we offer to customers” (Interviewee 4, Kiratech spa)

4.1.3 Organisational Factors

Even if the Leadership and culture factors have not been precisely investigated, respond-
ents explicitly provide important takeaways. Most of them consider it crucial to have a
leadership team that is willing to implement new technologies, open to new discoveries,
and prone to implementing new solutions.

“Our company was created through the meeting of myself, an agronomist and

farm manager for over 15 years, and my partner who was a data manager within
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the automotive industry. Our union led to an important knowledge of the sector
and a new, more analytical vision that could be applied.” (Interviewee 3, Agritech

srl)

Some respondents, both from a manufacturing and technological sectors explained how
the projectuality around technology development is crucial for deploying new digital so-
lutions.
“In a sector where the propensity to invest in new technologies is low, projectuality
is necessary. Set up a well-tested project with an end goal which must remain the
same even if the strategy slightly changes. Achieving that goal must be consistent
with what the market is demanding, which is why time-to-market is increasingly
crucial.” (Interviewee 1, IMEL spa)
“Digital technologies implementation must align with the long-term strategic vi-
sion of the company, many companies focused on the short-term outcome since
many times resources are limited and they pursued rapid results. On the other side,
finding a technology that meets and align with the long-term objectives of the
company ensures adaptability of the strategy and longstanding commitment” (In-

terviewee 6, Serenis Health srl)

Moreover, one respondent explained that its company set a mandatory meeting in which
tech employees, such as DevOps, Software Engineers and more discuss different tech-
nologies that can be useful for their customers.
“We have a fortnightly two-hour appointment where one person per meeting pre-
sents a new technology that could be implemented in certain projects. In addition
to the technical staff, there is also the Service Director, a sales figure who reviews
all contracts and checks if up-selling services can be done by integrating new tech-
nologies. Lately these meetings have dealt with integrating Al into companies' in-

ternal use through better data management.” (Interviewee 4, Kiratech spa)
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In addition, another tech company argued that before any specific digital technology is
implemented, there has to be a clear use case of it within the organization. This includes
developing the necessary competencies and hiring expertise for delivering the strategy
effectively. For example, even the organizational structure may have to be changed in
order to accommodate the technology being integrated. Lastly, there has to be a need
for measurement of the strategy on continuous basis for its impact and evolve it further.
“Before developing Al we had to understand how it would be useful to us, find a
use case to have a motivation to implement it, and then we got the expertise by
hiring a person who had worked and worked in that field. This led to the creation
of a Chief Innovation Officer and a change of organisation to improve the visibility

and capacity of the CIO.” (Interviewee 6, Serenis Health srl)

Furthermore, two respondents explain how important are the partnerships, since they
can help the strategic vision of the company and can enhance technology development.
“Once we had the idea of what to do, we looked for a partner who could help us
implement the whole software part. The choice fell on a software house that
shared our mission and could be complementary to what we were trying to ac-

complish.” (Interviewee 3, Agritech srl)

In addition to this, partnerships can really help also small and medium companies to be
competitive in the market.
“We are one of Tesla's 25 global partners for the development of the Tesla
Powerwall storage system as the solution for optimising the solar energy produced
by the photovoltaic system. We are a company with 11 employees and without
this partnership we would not have been able to attract national interests.” (Inter-

viewee 2, Energetica srl)

4.1.4 Environmental Factors

The attention on the technologies deployed by the competitors is crucial, both in high

tech sectors and in the traditional ones. The firsts need digital technologies to
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differentiate the prodcuts and lock-in competitive and fast-changing markets while the
second ones are investing in new digital technologies to remain competitive against less
expensive and cheap companies from the East European and Asian market.
“We always have our eyes on our competitors to see how they use technologies,
which have enormous potential to understand how to use them differently and
better. [...] It is necessary to divide technologies that are only used for marketing
and those that really improve processes.” (Interviewee 4, Kiratech spa)
“Our industry is an industry where you don't know what you will make in three
years and focusing on new plant production is not feasible as Asian or Eastern
European companies can guarantee almost the same product at much lower
prices. Customers must choose us because of the differentiation we make com-
pared to our competitors, for example in terms of resource control and process

automation that can be done using digital tecnhologies.” (Interviewee 1, IMEL spa)

As an additional proof, if a technology is seen as potentially disruptive or essen-
tial for maintaining a competitive edge in the future, it might be prioritized despite cur-
rent costs.
“As far as Artificial Intelligence is concerned, we are not yet sure how it will be
implemented, we have ideas of possible implementations but to be up-to-date and
competent in a very competitive market like ours, it is necessary to think about the

next technology to be developed.” (Interviewee 6, Serenis Health srl)

The same concept about the importance of the help of government was mention by
another respondent highlighting how traditional sectors are very sensible concerning the
adoption of determinate technologies whether there is tax deduction or Governamental
support.
“Regarding Industry 4.0, many companies started to innovate their machinery be-
cause the state repaid, according to the Piano Nazionale Impresa 4.0, up to 250%

of the investment value with tax deductions and direct investments if certain
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targets were met. For some customers it is crucial to meet those requirements to
get the Governement aid and it is necessary to be aware of how the law works and
how to allow our customers to get those incentives, otherwise, they would never

invest.” (Interviewee 1, IMEL spa)

During the interviews, environmental sustainability in the context of pollution, renewa-
bles, and resource management was not mentioned. However, an interviewee explained
that in the energy sector, it is fundamental to match technology to the necessity of meet-
ing energy challenges.
“When considering new technologies to be implemented in our products, we al-
ways look at what impact they can have on the environment and what benefits
they can bring to the customer, including legislative and fiscal benefits, in terms of

tax reductions and state support.” (Interviewee 2, Energetica srl)

4.2 Organizational Ambidexterity in Practice

After discussing how companies choose and implement new digital technology, respond-
ents were asked to describe how Organizational Ambidexterity is applied in their com-
pany. The focus of this phase was to understand how digital technologies enhance oper-
ational processes foster innovation practices and examine the strategic frameworks es-

tablished to support these advancements.

Firstly, companies showed important examples of projects in which technology helped
the companies. For a consulting tech company, Artificial Intelligence (Al) and Cloud So-
lutions are the main drivers for optimizing processes and helping companies to innovate.
Concerning Al, it has been applied to the main internal processes first. Moreover, Al im-
proved also data analysis for creating new services and forecasting possible innovations
in the future while ameliorating current processes just by using a Generative Pre-
trained Transformer (GPT) platform:

”We use Al to improve our decisions as well, the ability of artificial intelligence is

to be able to view thousands of projects and give an indication of what the
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solutions to a new challenge might be. Obviously each decision is then made by
analysing other factors but Al is able to give a very important overview.” (Inter-
viewee 4, Kiratech spa)

” Al'is used on a daily basis to review the dozens of emails we send every day, after
uploading several emails and ‘teaching’ the tone of voice used then Al can also be
used to automate and speed up many emails while maintaining the same line of

communication as those written by me” (Interviewee 5, Bimar Pharma srl)

Concerning the latter, cloud computing has been crucial for enhancing internal processes
but also was the main driver to ameliorate customers’ platform.
”Internally, we use SharePoint to improve the collaboration and scalability of our
projects, but the cloud has been instrumental in particular for our customers. Es-
pecially when working with the public sector, we see how file management and
security has improved, upgrading current platforms while improving speed and

efficiency.” (Interviewee 4, Kiratech spa)

Additionally, Al can increase stakeholder value reducing administrative burdens, can bal-
ance better internal resources and even if, at the moment, certain Al agents are not
cheap they can reduce personnel costs. According to this company, the market must also
be ready to embrace that technology.
” Therapists could use Al to keep medical records up-to-date and save time in com-
piling them, just as it works in some other areas with doctors using Al to write
diagnoses. At the moment, however, therapists are not yet ready and do not yet

understand the potential of this technology.” (Interviewee 6, Serenis Health srl)

One respondent figured out how the analysis of data and the creation of digital twins
enhance both existing agricultural processes by monitoring crop health and resource use
while innovating.

”Using the smartphones, farmers can recreate digital twins of their crops and bet-

ter manage the fertilisers needed and the time needed to manage that crop. The
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cloud computing is used to manage the data from the photos but the photos them-
selves are not saved to save space and thus reduce costs.” (Interviewee 3, Agrobit

srl)

This is an example of Organizational Ambidexterity since integrating smartphone
technology to create digital twins is a project that balances innovation, enhancing data
accessibility, with the improvement of existing agricultural processes, . This project

enhances data accessibility and operational efficiency

Another example of Organizational Ambidexterity can be seen in the decision of update
the e-commerce platforms, two respondents argued that the adoption of a specific e-
commerce platform leveraged digital technologies.
“Adopting a new ecommerce such as Shopify allowed us to improve current pro-
cesses, such as analysing leads data, displaying products and adding various pay-
ment methods in an easy way. It advanced our innovation because we were ready
to use new tools such as SEO tools and social media integrations, which also

changed our strategy” (Interviewee 5, Bimar srl)

The main challenges that companies faced in balancing Exploration and Exploitation are
first the resource allocations. SMEs are usually resource concerned and it is usually diffi-
cult to allocate a solid amount of investment in digital technologies.
“Our industry does not invest much in new technologies without state support, as
investments in production are already very high and little R&D budget remains.”
(Interviewee 1, IMEL spa)
“Innovate is not always feasible even more whether you are still improving existing

operations, especially at the beginning is import to exploit existing processes” (In-

terviewee 3, Agrobit srl)

Moreover, companies cannot efficiently balance the risk of continuously innovating and

exploiting new digital technologies while ensuring that existing processes remain
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efficient. Moreover, integrating new technologies in traditional operations is a huge chal-
lenge, especially in traditional sectors. This requires overcoming resistance to change,
and new digital technologies must be user-friendly.
“It cannot be possible to focus on both since | have many employees that are using
the same tools since twenty or more years and at the same time | cannot change
completely the processes and make them inefficient” (Interviewee 6, Bimar

Pharma srl)

Companies tried to overcome these challenges firstly by allocating a flexible budget that
can be augmented if the projects are doing well or vice versa decreased if there is no
necessity to keep investing in it. Moreover, prior work before new digital technologies
implementation is important like ensuring pilot tests. Finally, every respondent argued
that training employees is vital to keep the innovation culture alive and minimize the
decrease in productivity when implementing new technologies.

“In order to reduce the risk of adopting new technologies, we relied on partner-

ships with two companies that helped us to develop the technologies in the best

possible way by making them easily usable” (Interviewee 3, Agrobit srl)

“Once we decide to implement a certain technology, we run pilot tests on one sin-
gle project, even internally, to understand how best to implement it once it is in-

cluded in customer contracts” (Interviewee 4, Kiratech spa)

“Training courses for employees on how to use drones to capture images of their
crops and how to interpret the data the application generates were the first things
we introduced because before coming out with a specific App, it was necessary for
users to be able to use it, since in agricultural sector there is low interest on digital

technologies” (Interviewee 3, Agrobit srl)
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4.3 Future Perspective on Organizational Ambidexterity and Digital Tech-

nology

Finally, the respondents deep-dived the near future and the applications of new tech-
nologies. Generally, with the presence of new digital technologies, the time horizon for
strategising is getting shorter and shorter. They were asked how they think digital tech-
nologies will be used in the coming years and how they think they will improve processes
and innovation. However, according to the few most technological respondents, it is im-
portant to forecast which technologies would be useful in the future to prepare an ap-

plication that is easy to use by the user.

The majority respondents from companies in the manufacturing sector argue that long
term plans are difficult to forecast since many customers consider the time horizon of
three or five years as a long-term plan.
“Long-term plans are increasingly shaky, many customers do not know what will
happen to their company in the next three years, and time-to-market is crucial.
Many of our customers have and will have a low investment in new technology

and are looking for the lowest investment that will bring them the most benefit.

(Interviewee 1, IMEL spa)

For instance, concerning the Al and Machine Learning, for many respondents Al will
continue to be integrated into operations to drive innovation and improve strategic
planning. Al will be implemented more and more specifically in processes, according to
many we are now in an initial situation where Al is very generalised. In the coming years,
artificial intelligence will be implemented much more specifically in certain areas.
“The focus in the future is to usefully implement Al in many customer processes.
The endeavour is to implement it not only as advertising or for aarketing purposes
but to find real applications that can improve customer applications” (Interviewee

4, Kiratech spa)
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“The development of Al and Big Data will be important to further automate and
optimize agricultural processes. These technologies are seen as crucial for improv-

ing decision-making and operational efficiency” (Interviewee 3, Agrobit srl)

Secondly, cloud computing for many respondents will become crucial for future digital
technologies employment. Cloud solutions offer scalability and flexibility, enabling
businesses to adapt quickly to changing needs, however, many SMEs are not ready to
implement those technologies since there is a digital lack among employees and in the
culture of the company.
“| believe that working in the cloud may be the future of the coming years, but it
is difficult to implement such solutions in companies where you don't have people
who know these dynamics and technologies. In companies like mine, which are
small, the people who work there have been here for many years and are used to
working in a certain way. For example, | created a Google Drive to share files in
neat folders among colleagues and it was already a revolution, before that
employees sent each other documents by e-mail or using the company's internal

network.” Interviewee 5, Bimar Pharma srl)

Moreover, Internet of Things (10T) devices would become more present in the operations
of companies. 0T devices will enable real-time data processing and analytics, improving
operational efficiency.
Interconnection among machines will be more and more important in the future as well
as the joint use of multiple technologies in the IoT domain. This sector will improve
through a deeper analysis of the data it obtains, the implementation in the cloud can
improve data delivery, and finally, the use of Al will redefine and improve the uses that
these devices can perform in the enterprise.
“We started by introducing small devices that monitored certain data to improve
maintenance, then thanks to other devices later on, we were able to implement
an application that not only provides maintenance but also an estimate, using his-

torical data, of production costs. In the future, loT devices will be more and more
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powerful, allowing us to use real-time data that is continuously updated and in-

creasingly accurate.” (Interviewee 1, IMEL spa)

Finally, cybersecurity information security is extremely pervasive for implementing up-
coming technologies. Many companies interviewed were focused on evaluating new
technologies to be implemented also based on the security they provide. As new tech-
nologies advance, the risks to which companies are exposed also grow. Storing critical
documents in the cloud can save time and reduce costs; however, it is essential to ensure
data security and establish safeguards so that, even in the event of a cyberattack or cloud
failure, the information remains accessible and protected.
“One of our most important projects was to import the data of 1000 Italian mu-
nicipalities concerning their citizens into the cloud. The first need was to ensure
that the information was stored correctly and could not be seen by anyone. Sub-
sequently, we started talking about how we would modify and improve their op-
erations, but first and foremost it was crucial to ensure that this information could

not be easily leaked” (Interviewee 4, Kiratech spa)

“We have sensitive patient data and we are a medical centre. Consequently, since
we use digital technologies to perform our main activity, it is necessary to ensure
that this information remains within the company and indeed can only be seen by

medical staff and not by all employees” (Interviewee 6, Serenis srl)

4.4 Summary of the key findings and the revised framework

This research explores how Italian SMEs use digital technologies to enable Organizational
Ambidexterity. As a general view, the use of digital technologies and especially the use
of data is underutilized, especially in traditional sectors due to cultural resistance and
inadequate knowledge of digital technologies. However, some companies are innovating
and the seed of innovation, even in the traditional industries, is slowly spreading. More-
over, user accessibility and simplicity are pivotal, both in traditional and most technolog-

ical sectors respondents think that the distance between technologies and humans
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should be narrowed, ensuring that every type of person, regardless of their technical
ability, can use any technology. Despite its disruptive potential, blockchain adoption is

restricted because of regulatory uncertainties and resource restrictions.

From an economic point of view, investment decisions are usually made considering
short-term returns, efficiency, and resource optimization. The implementation of tech-
nologies is not always evaluated; when firms employ KPls, they typically use measure-
ments assessing actual benefits of technological adoption, such as OEE (Overall Equip-
ment Effectiveness). Furthermore, the way they budget investments in technologies var-
ies among sectors, most convenient sectors allocate fewer resources to investing in new
technologies while most technological companies use a flexible budget in order to adapt
the investment to emerging technologies. Lastly, it is clear that digital technologies that
increase revenue or efficiency are the ones that are prioritized to be developed and the

economic factors are vital.

Concerning the organizational point of view, technologies flourish where the leadership
is open to using them and is willing to implement them strategically. Some respondents
raise the importance of partnerships, especially in SMEs, where limited resources can
hamper the technology deployment, and therefore is important to find partners to grow
together and cooperate for the implementation of some projects. Most technological
companies underline the importance of cross-functional and knowledge-sharing meet-
ings in order to promote a culture of innovation and continuous advancement, as well
as continuous training of employees. Additionally, sometimes it is necessary to change
the company structure in order to improve the aptitude for new technologies and inno-

vation.

Furthermore, talking about environmental factors, companies are always aware of what
the competition is doing and act accordingly. Some companies focus on improving the
current technologies to outperform the competition. In contrast, others try to find alter-

native solutions to differentiate themselves from the competition and pursue a strategic
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approach of singularity. In the most traditional sectors, Government incentives are fun-
damental to influence technology adoption, for instance, the tax deduction for Industry
4.0 deployment is one of the biggest drivers for technology deployment. Environmental
sustainability remains underexplored, except for the most energetical sectors, it is not

one of the main drivers of technology adoption.

Finally, concerning the future deployment of digital technologies, respondents are con-
fident that Artificial Intelligence will become used even more in many fields such as au-
tomation and data analysis. Al would become fundamental for ameliorating operational
efficiency and innovation, for example, it will enhance long-term planning anticipating
situations and challenges of an increasingly dynamic world. The infrastructure behind
new technologies will be backed by Cloud Computing allowing companies to scale oper-
ations and enabling even the smallest companies to develop cutting-edge technology at
an affordable cost. Cloud computing will improve internal and external collaboration im-
proving decision-making. Moreover, |oT devices will be crucial for real-time monitoring,
process automation, and data-driven decision-making. Especially in the most traditional
sectors, loT would be a determinant for optimizing maintenance, decreasing downtime,
and managing resources effectively. All these technologies present challenges for their
deployment as well, firstly the resistance to change of companies and secondly the ma-
jorinvestments that some technologies require. Another important challenge is ensuring
robust cybersecurity measures to safeguard data infrastructure and sensitive infor-

mation.

Here, it presents the revised theoretical framework that has been used for understand-
ing how digital technologies would help the deployment of Organizational Ambidexterity.
The major findings extrapolated from the interviews have been summarised and in-

cluded in the revised theoretical framework.
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5 Discussion

5.1 Theoretical Implications

Moving to the theoretical implications that this dissertation brought, this study contrib-
utes to the literature on organizational ambidexterity (OA) by highlighting the role of
digital technologies as both enablers and barriers within the dual-objective framework
of balancing exploration and exploitation, particularly in resource-constrained environ-
ments like SMEs. It extends the work of Tushman and O'Reilly (1996) by demonstrating
that technological tools, such as Al, loT, and cloud computing, not only enhance opera-
tional efficiency but also serve as mediators in resolving the tensions between explora-
tion and exploitation. This mediation capability represents a novel perspective in the
discussion of ambidexterity, offering evidence that digital technologies facilitate cyclical

and reciprocal ambidexterity strategies in dynamic environments.

One surprising finding of this study is the duality of digital technologies: while they ena-
ble ambidexterity by enhancing operational efficiency and fostering innovation, they
also act as barriers due to regulatory uncertainties and resource constraints. For example,
blockchain, even if disruptive, faces adoption challenges from limited Technological Ab-
sorptive Capacity (TAC) and insufficient readiness for Industry 4.0 technologies. This find-
ing builds on the work of Soto-Acosta et al. (2018) and Mahmood et al. (2020), extending
their discussions by identifying the critical role of TAC in overcoming cultural resistance
and regulatory issues. Furthermore, this study suggests that SMEs can enhance TAC
through leadership initiatives, such as training programs and organizational restructuring,

in order to mitigate resistance to digital change.

Another finding is the contextual preference for different ambidexterity strategies based
on industry constraints and goals. While prior studies, for instance Cantarello et al., 2012;
and Kauppila, 2015, have discussed structural and contextual ambidexterity, this study
introduces a nuanced perspective by illustrating how SMEs in traditional sectors often

rely on cyclical ambidexterity, alternating between exploitation and exploration based
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on market conditions. This finding challenges the work of Simsek et al. (2009) by sug-
gesting that SMEs may not strictly adhere to one strategy but instead adopt hybrid ap-

proaches tailored to their unique constraints.

Furthermore, leadership emerges as another critical enabler of OA in this study, partic-
ularly in SMEs. Leaders who promote a culture of innovation, flexibility, and learning not
only drive the adoption of digital technologies but also address resistance to change,
aligning with the findings of Mammassis et al. (2019). However, this study advances the
literature by showing that leadership's role extends beyond cultural transformation to
include fostering technological adaptability and cross-functional collaboration. These
findings emphasize the potential of resistance to digital change as an opportunity for

leadership to realign organizational processes and achieve ambidexterity.

Lastly, the environmental implications of this study highlight the strategic impact of the
technology adoption of competitors, particularly in dynamic and competitive markets.
This finding supports the work of Boumgarden et al. (2012) while extending it by showing
how government incentives, such as tax deductions and financial aid, influence SMEs'
readiness for digital transformation in traditional sectors. Contrary to expectations, the
conservation of the natural environment is not a significant driver for adopting new tech-
nologies, except in the energy sector. This observation is in contrasts with the broader
literature on sustainability in technology adoption, indicating a potential research gap in

aligning technological advancements with environmental objectives.

In summary, the findings on organizational ambidexterity add to prior discussions of bal-
ancing exploratory and exploitative balance, especially in resource-constrained SMEs, by
introducing digital technologies both as enablers and barriers within this double-objec-
tive framework. While literature acknowledges existing challenges for ambidexterity,
such as resource limitations and resistance to change, the findings position such chal-
lenges within the enablement capabilities of digital tools like Al, 10T, and cloud compu-

ting in supporting the cyclical and reciprocal approaches to ambidexterity. Interestingly,
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the integration of these technologies not only improves operational efficiency but also
drives innovation, thus suggesting that technological advancement has acted as a medi-
ator between the conflicting needs of exploration and exploitation (Andrade et al., 2019;
Mahmood et al., 2020). In fact, this development of a learning-oriented culture for inno-
vation and process optimization also aligns with the role of leadership in overcoming
resistance to digital transformation. The findings present a very important aspect of the
hidden potential of resistance to digital change if not dealt with for the true achievement
of ambidexterity by SMEs. Therefore, though these findings are exploratory, the study
has placed strong emphasis on the roles of leadership and technological adaptability in

developing organizational ambidexterity under constraints.

5.2 Managerial Implications

Concerning the managerial implications arising in this study, firstly, managers should
align digital technology strategy with long-term objectives. Strategic long-term align-
ment is essential for ensuring that technology adoption contributes massively to sustain-
able competitive advantage. In order to do so, before implementing technologies, com-
panies should develop use cases for each specific technology to ensure that each tech-
nology can find its place in the company and that the investment is meaningful, as SMEs
always deal with resource constraints. Moreover, when developing new digital solutions,
SMEs should consider user-friendliness and accessibility as the primary priorities. This
would guarantee that every employee, regardless of digital proficiency, can easily utilise

that technology.

Furthermore, managers should also establish training programs for upskilling employees
and users to reduce resistance to new digital technologies. This approach would be so
helpful to guarantee a culture of continuous learning in the companies. Another respon-
sibility in implementing new digital solutions companies should ensure also cybersecu-
rity protocols and invest in cybersecurity measures to mitigate the risk of leakage of sen-
sitive data and cyber-attacks. Finally, talking about the economics behind technology im-

plementation, a tool is implemented if it demonstrates clear cost-effectiveness while
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maintaining flexibility in budgets. Few companies use KPIs for tracking innovation and
technology deployment, the ones that use this approach focus on evaluating the finan-
cial and operational impact of new technologies to understand whether the technology
deployment is worth it. Additionally, especially in traditional sectors, companies should
consider Government incentives for technological advancement support, the awareness
of policy support can influence technology adoption and reduce financial barriers, espe-

cially for manufacturing companies.

Moving to the Organizational Ambidexterity and, therefore, the balance between explo-
ration and exploitation activities, companies should decide first the approach to balance
current operations and innovations; there is no correct approach for doing so. However,
each company should find the correct process for itself to ensure the realisation of or-
ganisational ambidexterity. This requires developing dedicated innovation teams or a
flexible organisational structure to ensure that digital technologies can simultaneously
streamline current operations and pursue innovation, creating a self-reinforcing result
for both short-term and long-term objectives. Organisational Ambidexterity is funda-
mental in dynamic and highly competitive markets since it helps companies continuously
monitor competitors’ technology activity and advancements, identifying opportunities
for differentiation. Leadership can be pivotal in fostering Organisational Ambidexterity
in two main ways: by encouraging experimentation inside the company, allocating a flex-
ible budget for technology deployment, especially in the most traditional sectors, and at
the same time by leveraging partnerships to access external expertise while saving re-
sources. This ensures the maintenance of a balance between exploration and exploita-
tion activities. On this concern, pilot testing is fundamental, companies should amelio-
rate and streamline operations to ensure iterative and adaptive implementation of digi-
tal technologies. The continuous interplay between technology implementations and
feedback loops can enhance the potentiality of the solution deployed, mitigating also

the risk of overinvesting or misaligned solutions.
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5.3 Limitations

Although this study tried to provide a holistic approach to how Italian SMEs use digital
technologies to develop Organisational Ambidexterity, there are, however, limitations.
Firstly, the data has been collected from a limited number of Italian SMEs; the unique
cultural, economic, and organisational factors influencing Italian SMEs might not fully
reflect the dynamics of digital technologies in different contexts. Moreover, the study
employs a cross-sectional data collection approach. This method could limit the assess-
ment of the long-term impact of digital technologies on OA since some technologies are
in their infancy and could evolve rapidly, especially in dynamic markets. Finally, this ap-
proach could be influenced by environmental and cultural aspects that have not been
investigated, as the study focused more on technological, economic, and organizational

factors.

Moreover, despite the study's being as objective as possible, researcher and respondent
bias could be present. The responses can be influenced by interviewees’ roles, experi-
ence and familiarity with digital technologies as well as the researcher’s interpretations
and experience. Furthermore, the findings may be influenced by specific market condi-
tions at the time of interviews, since these digital technologies would develop at a rapid
pace, the same analysis could be different whether performed in the near future. Finally,
some respondents are not not all implementing the same technologies and the reluc-

tance to implement some technologies may have influenced the results obtained.

5.4 Suggestions for future research

This study focuses on the actual state of the use of digital technologies for achieving
Organizational Ambidexterity in Italian SMEs. However, there are plenty of possibilities
to extend this research. Firstly, future research can focus on the international context
and dive into different cultural and economic contexts, this would generalize the findings

and enrich the research among digital technologies and OA. Future research can focus
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on other European countries or even understand the differences between continents
since the approaches to OA can be very different depending on the culture of the com-
panies and the management involved. Secondly, this study provides a cross-sectional
study of OA and digital technologies, a longitudinal study which tracks the evolution of
the use of digital technologies for achieving OA would be beneficial for investigating the
long-term effects of emerging technologies and the approaches taken into account by
different companies. Furthermore, a longitudinal approach can depict also the rapid evo-
lution of digital technologies and can evaluate their real impact on operations and the

integration for ameliorating exploration and exploitation.

Thirdly, this research touched on the organisational part but there are still many things
to investigate. For example, it would be useful to go deeper into the types of leadership
that can help OA. In the process of investigation, this research focused mainly on middle
and senior management. Future research will also have to focus on capturing views
among employees in order to more adequately understand their perceptions of innova-
tion, digital technology integration, and the general process of OA. This would serve to
highlight the potential gaps in communication, skill development, and cultural alignment,
thus providing a more holistic view of how OA is fostered at all levels of the organization.
Moreover, this study highlights the absence of blockchain in this study although the po-
tentiality would be massive. Understanding the main barriers to blockchain implemen-
tation and its potential for developing OA would be interesting. At the same time, since
cybersecurity will remain fundamental for the further development of digital technolo-
gies, it would be beneficial to understand its development and relations with OA. Fur-
thermore, as stated before, this study focused on Italian SMEs. For achieving a compre-
hensive view of digital technologies and OA future research could compare SMEs to large
organisations in order to understand the strategic, organizational, and environmental
differences that can influence the application of digital technologies that foster OA. Fi-
nally, since environmental sustainability was underexplored in this study, future research
can investigate how digital technologies can affect OA and environmental sustainability

encouraging long-term investments.
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Appendices

Appendix 1. Semi-structured interview questions

1. Digital Technologies

a.

0 oo T

Business Needs of adopting new digital technologies:
How companies chose new digital technologies

Steps company does for developing digital technologies?
Role of internal stakeholders

Role of external stakeholders

How digital technologies changed daily operations

2. Organizational Ambidexterity

a.
b.

Examples of innovations enhancement of using technology

Specific examples of projects in which they balanced innovation and im-
provement of existing processes

Use of KPI?

Primary challenge of balancing exploration and innovation

How they address those challenges

3. Future Moves

How do you see digital technologies in your sector in 3/5 years

What specific dynamic capabilities are essential for sustaining Organiza-
tional Ambidexterity in the future?

Workforce preparation for the future?

What are your strategic priorities for ensuring Organizational Ambidex-
terity?

How do you align your resources and capabilities with these strategic
priorities?

Advice for Other SMEs: o Based on your experience



