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Summary

New digital technologies are constantly transforming our everyday life as well as the business world.
Dynamic Capabilities is a key asset of a firm in order to deeply understand and integrate into the new
digital era. Having mechanisms to identify and exploit innovation, research and development and
analyzing the surrounding environment are important to sense the benefits that new technologies might
offer to the company. Furthermore, it is crucial for a firm to redesign its business model, arrange alliances,
upgrade and encourage the creative thinking of its employees in order to seize the sensed opportunities.
The transformation and reconfiguration of its tangible and intangible assets is the last significant step for
a firm to gain a competitive advantage and enhance its performance in the digital era.

The apparel industry is one good example where digital transformation is radically reshaping the way
enterprises use technologies to enhance their performance and survive in this fast-changing world. But
how Dynamic Capabilities can influence the digital transformation of an apparel firm? The purpose of this
research study is to recognize the role of the Dynamic Capabilities in the digital transformation of seven
different apparel manufacturing firms in Greece so far. A qualitative case study was applied to provide
insight into the implications of the digital transformation in the apparel industry and to examine in depth
the role of each aspect of Dynamic Capability and its influence. The data was collected from semi-
structured interviews and complemented with secondary data collected from online databases and
reports.

The results show that Greek apparel manufacturers have limited awareness of the digital technologies.
They have the mechanisms to identify how the new digital era can influence their performance and
transform its structures to gain a competitive advantage. Nevertheless, due to the financial situation in
Greece, there is a slow pace of this transformation. At the same time other international large-sized firms
have already undergone a digital transformation in its manufacturing process having gained the
advantages from it.

The current research has some limitations regarding the sample size and case selection. In this research,
it is shown that there are indications that large-sized apparel firms have already experienced fully
digitalized transformation and have already obtained a competitive advantage. Further research on
international apparel firms and medium and large-sized firms will provide a broader insight of how apparel
industry is facing the digital transformation and more specific information on the influential role of the
Dynamic Capabilities on this transition.
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1. Introduction

In a fast-changing world where technology advancements take place rapidly in almost all sectors of the
business life, industries need to be adaptive and innovative in order to sustain and survive. Several experts
claim that in the industrial world, a 4" revolution is underway, the so-called “Industry 4.0”, a name that
the German Government introduced during the Hannover Fair in 2011 (Ustundag & Cevikcan 2018).
“Industry 4.0” targets to push the digital manufacturing ahead by expanding digitalization and “the
interconnection of products, value chains, and business models” (European Commission 2017, p.3). More
specifically, it aims to change established factories into smart, connected and autonomous plants (Kiel,
Arnold, et al. 2017). Furthermore, the implementation of “sensors, RFID chips, ‘cyber-physical’ systems
and the Internet of Things (loT) are transforming manufacturing and services across the entire supply
chain” (Smit et al. 2016, p.23). Cloud, Big Data, robotics, virtualization, smart devices, additive
manufacturing (i.e. 3D printers) are some of the several smart technologies that are connected with the
loT and are applied in various fields on the manufacturing process (Kang et al. 2016; Smit et al. 2016).

Industry 4.0 contains the evolving technological developments to upgrade industries to overcome some
of the challenges that manufacturers are facing; from global competition to environmental pollution and
working conditions (Wang et al. 2016, p.2; Miller et al. 2018). Considering the ecological perspective,
there are concerns about the climate warnings and the environmental pollution (Wang et al. 2016). The
central target of the Industry 4.0 is the decrease in waste, resources and energy consumption (Kiel, Miiller,
et al. 2017). The contribution of Industry 4.0 in the manufacturing, facilitates the decrease in greenhouse
gas emissions by providing data-center carbon footprint examines (Kiel, Mdller, et al. 2017). Furthermore,
wrong deliveries, waiting time and faulty products can be minimized with the implementation of smart
technologies and therefore, reducing resource and energy consumption (Kiel, Miller, et al. 2017). In
addition, digitalization results in the relocation of the manufacturing process “closer to where products
and production equipment are purchased”, this phenomenon is known as “reshoring”, which influences
the reduction of the transportation distances and thus minimizes the environmental pollution (Kiel,
Miller, et al. 2017, p.6).

Manufacturing companies are using technology that aims the shifting from mass production to mass
customization production (Newman 2017). The tendency of mass customization has given the advantage
to producers to more capably respond to consumer demand (Newman 2017). Therefore, the social
advantages of the implementation of digitalization are targeting at improving peoples’ life standards by
providing high quality customized products and a better working environment (Wang et al. 2016). In
addition, some of the benefits for employees are to improve human learning through intelligent assistance
systems and to increase employees’ motivation and satisfaction (Mdller et al. 2018). Moreover, new job
profiles arise, maintaining the reduction of manual labor however with increasing IT-skills (Mdller et al.
2018).

Taking into consideration the increasing consumers’ demands and the globalization of the markets there
is a growing need for firms to strengthen their competitive advantage (Wang et al. 2016). Applying
digitalization in the manufacturing process enables better monitoring across the processes and therefore,
enhancing efficiency, quality, transparency and flexibility (Miller et al. 2018). Moreover, having smart
connected products and access to product data, the manufacturer gains competitive advantage through
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the capability and the agility to alter and enhance product performance (Porter & Heppelmann 2014).
Therefore, manufacturers can gain a competitive advantage by being agile to the continuous and volatile
changes in their highly competitive environment and by responding rapidly and efficiently to changing
markets; to do so it is important to implement innovative technologies in their production processes
(Hallgren & Olhager 2009; Porter & Heppelmann 2014).

The apparel manufacturing is one of the industries that is characterized by labor-intensive factories, a
great variety of product designs, a vast production volume, high competitiveness and high demand for
product quality (Gereffi & Korzeniewicz 1994). The introduction of the latest technological advancements
(3D printers, automation and robotics, advanced transport systems and so on) in the apparel
manufacturing will upgrade the industry by providing “information transparency, autonomous control
and sustainable manufacturing” (Radziwon et al. 2014, p.1185). This transformation will be crucial for the
apparel industry, since today the industry is facing major problems with regard to “market research,
monitoring competition, investing in one’s own development, making original creation and scientific
approach to introducing fashion products in the market” (Colovic 2014a, p.1; Parviainen et al. 2017). The
latest technological development benefits the apparel industry by importing new methods and
procedures in the manufacturing process and therefore, enhancing efficiency while using new fibers
(yarns) and new knitting-weaving process that results to new technical textiles (Colovic 2014b). Moreover,
by doing that the industry is approaching the more complex consumer’s demands and the fashion trends
more efficiently and rapidly (Colovic 2014b). The introduction of digitalization in the apparel industry
provides a competitive advantage to the practitioner since it provides flexibility and agility by quickly
picking up new fashion trends and rapidly respond to them, minimizing human intervention on the
processes, increasing productivity and exploiting resources more efficiently (Porter & Heppelmann 2014;
Jayatilake & Withanaarachchi 2016). For instance, the integration of cloud computing in the apparel
industry not only facilitates the access to all functions of the manufacturing process anywhere at any time
but also promotes the customization of the products and a clear transparency of the whole purchase
process (Jayatilake & Withanaarachchi 2016; Suyati 2016).

Previous research on digitalization has highlighted the impact of the transformation towards on the
business models of an organization (Teece et al. 2016; Teece & Linden 2017; Richter et al. 2017). Ibarra et
al. (2018) proposed four different paths to transform the business model in a way to embrace the digital
transformation; from optimizing internal and external processes or advancing customer interface to
develop new value networks or an entirely novel business model based on smart technologies. Moreover,
there is research on the environmental impacts of digital transformation in manufacturing, especially in
the optimization of the resource and energy use through the digital technologies (Gabriel & Pessl 2016).
Furthermore, Wang et al.’s (2018) research paper is focused on the implementation of digital technologies
in the healthcare industry and on the identification of the organization benefits from formulating more
data-driven strategies. Hanelt et al. (2015) explored the digital transformation of primarily physical
industries, especially how the digital transformation impacts the business model of firms in the
automotive industry. In addition, there is research analyzing the application of digitalized technologies
and on digitizing information, but so far there is only little work done on the digital transformation of the
manufacturing process in an organization (Parviainen et al. 2017). Thus, the focus of this thesis is on the
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digital transformation of the manufacturing process of the apparel industry and the research question is
illustrated as follows:

What is the role of Dynamic Capabilities in the digital transformation of the Greek apparel
manufacturing?

For this purpose, a qualitative case study will be applied to examine the degree to which digital
transformation has occurred in the manufacturing process of the apparel industry. Besides, interviews
with people responsible for the production of apparel will be conducted to give a more in-depth analysis
on the implementation of those advanced technologies.

Hence, the current paper contributes to research on digitalization by providing first insights on the
transformational changes firms in the apparel industry encounter when moving towards a more
technologically advanced manufacturing process. In addition, it will give helpful insights into how
managers will adapt to the change and what the necessary steps are needed to be taken. Moreover, it
will give helpful insights into major challenges and their solutions that firms in the apparel production
encounter when undergoing a digital transformation.

The paper is structured as follows: the first section introduces the concept of the Dynamic Capabilities
approach based on a literature review. Then, the second section analyzes the basic concepts of
digitalization and digital transformation in the manufacturing in the apparel industry. It also examines the
interrelationship of Dynamic Capabilities and the digital transformation of the apparel industry. The third
section examines the methods that will be used to guide the research. Finally, the fourth section provides
the planning of the study.

2. Theoretical background

This thesis analyzes the digital transformation in the production process of the apparel industry. According
to Teece (2007), Dynamic Capabilities provide access to resources that a firm needs and facilitate the
adaptation to the fast-changing environment. In the manufacturing process, the Dynamic Capabilities
characterize the capacity of a firm to generate novel processes and novel products/services that will be
rapidly adapted to the changing environment (Sarjana 2015). Digitalization is an ongoing development
which is often applied to manufacturing technologies. To achieve effective and better monitoring of the
process and rapid/agile adaptation to the changing consumers’ needs, manufacturing firms must have the
capability to rapidly sense, seize, adapt and transform. For this reason, this thesis examines how Dynamic
Capabilities facilitate this transformation.

2.1 Dynamic Capabilities (DC)

The DC concept is defined as the “firm’s ability to integrate, build, and reconfigure internal and external
resources (including the firm’s ordinary capabilities) to address and shape changing business
environments” (Teece 20174, p.3). Teece extended his original definition by stating that DC are forward-
looking and are entrenched in the organizational routines which are the grounds of a company’s values
and culture(Teece 2017a). In addition, DC can be impoverished in the situation where there is a lack of
sufficient analysis of competitive openings and vulnerabilities, carelessness, reckless reorganization and
other management missteps (Teece 2017b). On the other hand, firms with the ability to adapt their

10
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resources and capabilities will have a better chance of sustaining and developing a competitive advantage
that other organizations with poorer DC (Teece 2012).

Teece (2012) investigated the DC concept in a framework consisting of three groups of certain
organizational and managerial activities working together to achieve change: “(1) identification and
assessment of an opportunity (sensing); (2) mobilization of resources to address an opportunity and to
capture value from doing so (seizing); and (3) continued renewal (transforming)” (Teece 2012, p.1396;
Yeow et al. 2017). These three DC (sense, seize and transform) have a significant role in overcoming inertia
and path dependencies and succeeding in shaping a long-run competitive advantage for a company (Reilly
& Tushman 2007). Moreover, DC influence the swift strategic change which leads to a positive influence
on firms’ performance (Endres 2017). Figure 1 shows the process of the DC chain from the prior paths and
positions, which are the former path-dependent routines, resources and strategies to the new formation
of them which lead to the acquisition or preservation of a competitive advantage (Teece 2007).

New paths
and positions
. Transform/
Organizational Sensing Seizing fi
Prior paths & - (Identify . Reconfigure
o & managerial o (Investments in (enhancing
positions Opportunities devel t !
processes and Threats) evelopment) tangible and

intagible assets)

Firm
performance/
gain or maintain
competitive
advantage

Figure 1 Dynamic Capabilities chain (Teece 2007; Endres 2017)
2.1.1 Sense

It is significant for a firm to have the right mechanism to identify and sense the opportunities and threats
in order to gain and sustain competitive advantage (Teece 2007; Endres 2017). “Sensing opportunities
and threats require scanning, searching and exploration” (Reilly & Tushman 2007, p.13). For an
organization, sensing capability contains “a set of resources and routines such as a strategy-making
process associated with variation, resources devoted to competitive intelligence and tracking
technological change, and forums for discussions of new opportunities” (Reilly & Tushman 2007, p.13).
Overall, sensing is the capability that includes mainly the gathering and interpretation of information with
the aim of identifying threats or opportunities (Endres 2017). Organizations should use the sensing
capability in their strategy, to sustain or gain competitive advantage (Ahmad et al. 2018). It is evident, that
firms need to monitor the market in order to quickly respond and seize the opportunity (Ahmad et al.
2018).

11
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2.1.2 Seize

Seizing capability enable firms to make the right decisions and implement them (Aberg et al. 2017; Reilly
& Tushman 2007). In an organization, seizing capability requires managers that can envision and develop
strategic decisions, establish the suitable organizational adjustments (exploitation or exploration),
allocate complementary assets and decide resource allocations and timing. Consequently, firms will avoid
failure in not having a direct response to catching opportunities and mitigating threats (Reilly & Tushman
2007). Firms need to have procedures that will enable them to assess the sensed opportunities and
ultimately change the prevailing strategy (Teece 2007). The firm in order to address the sensed
opportunities it is essential to change its resource base and create new products, processes or services
(Teece 2007; Ahmad et al. 2018). Moreover, “this requires new investments in development and
commercialization activity” (Teece 2007, p.1326). According to Teece (2007), a prosperous recognition
and estimation of technological and market opportunities, a careful choice of “technologies and product
attributes, the design of business models and the commitment of (financial) resources to investment
opportunities can lead to company’s development” (pp.1334-1335).

2.1.3  Transformation/Reconfiguration

As previously discussed, sensing is needed to identify opportunities and threats, a seizing capability is
necessary to capture the sensed opportunities, while transforming/reconfiguration is needed to manage
threats (Teece 2007). In addition, transforming includes the ability to improve and change tangible and
intangible assets, while market and technologies are in a continuous development (Aberg et al. 2017). As
Teece stated it is significant for firms to have the capability to recombine and rearrange the resource base
and organizational structures (technologies, processes, knowledge skills, etc.) in order to have a continual
beneficial development (Teece 2007; Ahmad et al. 2018; Maijanen & Ritala 2017). Reconfiguration is
crucial for the developmental phase of a firm not only to adapt to the fast-changing environment but also
to transform the ecosystem of the firm (Teece 2012).

3. Research Context
3.1 Digitalization

The world, so far, has experienced three industrial revolutions, while it is now undergoing the fourth
industrial revolution (Lasi et al. 2014). The first industrial revolution took place in Britain at the end of the
18t century with the emergence of mechanization, a procedure that replaced agriculture with industry as
the basis of the monetary structure of the society (Sentryo 2017; The Economist 2012). The second
industrial revolution took place in the early 20" century, where new technological developments
introduced the advent of a new source of energy: electricity, gas, and oil (Sentryo 2017). In addition, the
second was characterized by the intensive use of electric power and the mass production of products (Lasi
et al. 2014; Schwab 2015). The third industrial revolution happened in the second half of the 20™ century
with the growth of electronics, telecommunication and computers (Sentryo 2017). This revolution gave
rise to the use of electronics and information technology in order to automate the production (Schwab
2015).

Nowadays, a fourth revolution is in progress, based on the advent of the Internet and it is characterized
by disrupting almost every industry globally (Sentryo 2017; Schwab 2015). This revolution is the first that

12
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is based on a new technological phenomenon, known as “digitalization” (Sentryo 2017; Lasi et al. 2014).
Digitalization is defined as “the use of digital technologies and of data (digitized and natively digitized) in
order to create revenue, improve business, replace/transform business processes and create an
environment for digital business, whereby digital information is at the core” (Schallmo & Williams 2018,
p.6). There is a misconception in the notion among the definition of digitization and digitalization, in which
the former is defined as the conversion from analog to digital and the latter as the essential change that
is needed to be made to business operations and business models (Schallmo & Williams 2018). This digital
transformation is built upon novel obtained knowledge acquired through “value-added digitization
initiatives” (Schallmo & Williams 2018, p.2).

3.2 Digital transformation

“Digital transformation describes the fundamental transformation of the entire business world through
the establishment of new technologies based on the internet with a fundamental impact on society as a
whole” (Schallmo & Williams 2018, p.10). To achieve digital transformation, it is important not only to
implement the advanced technologies into business processes but also to “reshape customer value
propositions” and transform the business processes by means of digital technologies for superior
customer communication and cooperation (Berman 2012, p.18). The reconfiguration of the customer
value propositions can be done on three stages by enhancing, extending and redefining the value of the
customer experience (Berman 2012). Organizations, in order to reshape the customer value proposition
and transform their operations, should develop a new set of capabilities for agility and quick
responsiveness to the fast-changing environment (Berman 2012). A successful digital transformation
arises when organizations target to transform their business to exploit the potentials that new
technologies offer (Westerman et al. 2011). Scholars have commented that the fourth industrial
revolution is bringing a new essential paradigm shift to the industrial production (Savastano et al. 2018).

3.3 Digital transformation in apparel manufacturing

The apparel industry is one of the oldest and largest industries globally (Book et al. 2010). The apparel
industry consists of firms that design, produce and retail clothing, footwear and accessories. The growing
global competition and the volatile demand variations drive the apparel manufacturers to continuously
trying to advance their performance of their production process in order to survive in today’s world (Abd
Jelil 2018).

The manufacturing of the apparel industry involves several steps. Figure 2 illustrates those steps, starting
with the management of the raw materials till dispatching the shipment of the finished garments (Abd
Jelil 2018). In addition, the manufacturing process is characterized by three main phases: Pre-production,
production and post-production (Abd Jelil 2018; Prasanta 2013). Pre-production process includes the
sampling, sourcing and handling of raw materials, while production includes the process of cutting,
sewing, washing and checking (Abd Jelil 2018; Prasanta 2013). Last but not least, in the post-production
process the procedures of pressing, finishing, packing and dispatching are taking place (Abd Jelil 2018;
Prasanta 2013).

Apparel manufacturing starts with the pre-production process which included also the handling of raw
fiber. For this purpose, textile firms are accountable for spinning fiber into yarn and then knitting and
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weaving so as to make the needed fabric (Kumar 2005). Then, apparel manufacturers are responsible for
cutting, value addition (embroidering, printing, fusing, etc.), sewing, checking and finalizing the end
product (finishing and Ironing) (Pattanachai 2016; Kumar 2005). This part of the apparel manufacturing
process is characterized by high labor intensity (Kumar 2005). The last part of the apparel manufacturing
is packing and shipping the finished garments to the end customers (Kumar 2005).

PRE-PRODUCTION

» — k-

RAW FIBRE YARN RAW FABRIC PROCESSING

PATTERN &

CUTTING %é ' , mc'

PRODUCTION

| |
= FINISHED
PRODUCT

=
= _——
VALUE ADDITION SEWING
POST-PRODUCTION =_t(|:|
= =
=00
CHECKING )’9//
IRONING & PACKING T /./Y

Figure 2 Apparel manufacturing activities (source: (Pattanachai 2016)

The need for the implementation of automated technologies to improve efficiency, product quality and
flexibility has raised from the early 1980s (Byrne 2000). Nowadays, the clothing industry is underway the
fourth industrial revolution, which transforms the industry into a “customized smart apparel production
plant” (Jayatilake & Rupasinghe 2016, p.1). The apparel industry is characterized by short product life
cycles, high volatility, high product variation and high manual labor intensity (Walter et al. 2009; Bruce et
al. 2004). The implementation of advanced technologies targets at improving productivity, exploiting
resources optimally and reducing labor intensity. The nine pillars of Industry 4.0 (see Figure 3) is
transforming and optimizing the production line in the apparel industry into a fully digitalized and
intelligent one (Vaidya et al. 2018).

Nowadays, the increasingly competitive environment of the apparel companies forced them to engage in
new guidelines in order to survive and grow (Bonfanti et al. 2018). Large athletic companies are investing
in Big Data technology in order to enable them to develop new fitness products and provide a greater
consumer experience (Rindfleisch & Sachdev 2017). Moreover, apparel enterprises targeting in providing
tailor-made products and increase the customer involvement in the product creation with the new of the
new technologies (Bonfanti et al. 2018). Therefore, they will gain a competitive advantage against firms
that target in mass production and cheap fast-fashion. Adidas, Nike and Levi Strauss are some of the
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several apparel firms that have digitalized their manufacturing chain and disrupting the apparel
manufacturing landscape. They have digitally transformed their processes and achieved to provide a more
sustainable, faster and closer to customer experience (Green 2017; Loetscher et al. 2017; Cognizant 2017).

Nine pillars of Industry 4.0

0

. o CYBERSECURITY
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OF Tremis AUGMENTED REAUTY

. =
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QLOUD COMPUTING G DATA
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ﬁ -
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i

< - MOV
SMULATION MANUFACTURNG

Figure 3 Nine pillars of Industry 4.0 (source: Iscoop 2017)

The implementation of digital technologies by most of the firms who undergo digital transformation lead
to the increased application of sensors and devices in the manufacturing process, therefore resulted in a
constant and increasing volume of data (Oks et al. 2017). This data consists of large volumes of error lists,
activities, history data and so on (Oks et al. 2017). In the apparel industry, Big Data is commonly used for
“trend forecasting, supply chain management, analyzing customer behavior, preferences and emotions”
(Jain et al. 2017, p.2).

Another digital technology which influences the manufacturing process in the apparel industry is cloud
computing. This technology stimulates the new product development, the adaptabilities in production
and supply chain management, and the handling of data analytics to optimize the manufacturing
procedure (Oks et al. 2017). In the apparel industry, with cloud computing “production planning, raw
material management, costing, processing of the orders, sampling, monitoring the preparation of the
order and the final delivery of the products can be accessed anywhere at any time” (Suyati 2016, p.1).

Simulation techniques are used in the apparel manufacturing process to prevent crucial production and
service failures and optimize the production process (Pazireh et al. 2017). 3D simulations of products and
production processes allow workers to examine and optimize the machine settings for the following
product in the virtual world before the real one take place in the physical world (RiUBmann et al. 2015). By
doing this, the apparel manufacturer saves setup times and enhance the quality of the product and its
development (RiBmann et al. 2015).

Augmented-reality-based systems provide a range of services of the apparel manufacturing process “such
as selecting parts in a warehouse and sending repair instructions over mobile devices” (Rifmann et al.
2015, p.5). In the apparel manufacturing process, augmented reality-based systems can be used to
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provide real-time information to the employees in order to enhance decision-making process and improve
work procedures (RiBmann et al. 2015). Moreover, augmented reality can provide virtual training to the
workers regarding emergencies and how to interact with machines (RiBmann et al. 2015).

The strong links between the physical, service and digital world can enhance planning, optimization and
operation of manufacturing systems (Landherr et al. 2016). Therefore, the greater availability of data due
to cyber-physical systems means that there will be high risks of data loss, hacking and spying (Oks et al.
2017). In addition, due to the increase of connectivity, cybersecurity is crucial for the protection of the
production lines and an essential tool to ensure secure and reliable communications in the apparel
industry (Vaidya et al. 2018).

Industry 4.0 facilitates the horizontal and vertical system integration. Apparel manufacturers can also
benefit from the system integration since, companies, departments, functions and capabilities are
becoming a more interconnected network, “as cross-company, universal data-integration networks
evolve and enable truly automated value chains” (RiBmann et al. 2015, p.6). The implementation of
Industry 4.0 leads to an effective collaboration among the consumers, activities, manufacturing and
logistics worldwide (Wang et al. 2016).

The Industrial internet of things (lloT) is a network of devices with local intelligence, which is able to
interconnect and operate not only with one another but also with centralized controllers (RiBmann et al.
2015; Kadir 2017). The network of the IloT contains artificial intelligence, Big Data technology, sensors,
automation technologies and machine to machine communication (Kadir 2017). In the apparel
manufacturing integrating the interconnected network it makes the production process more agile and
controlled (Vaidya et al. 2018).

With the fourth industrial revolution, robots are becoming more independent, flexible and supportive,
able to interact with one another and work safely next to humans (Bahrin et al. 2016; RiBmann et al.
2015). The autonomous robots are revolutionizing the clothing manufacturing by increasing production.
For instance, the newly automated sewing robot produces 1.146 t-shirts, while a human sewing line
produces 669 t-shirts, which is a 71% increase in production with more accurate measurements and an
increased in sewing quality (DevicePlus 2018).

Additive Manufacturing (AM) describes the technologies that shape 3D objects by adding layer-upon-layer
of any kind of material (Savastano et al. 2018). Therefore, AM offers an agile, fast and flexible way of
producing products that enable manufacturers in the apparel industry to gain competitive advantages
(Savastano et al. 2018; Ustundag & Cevikcan 2018). Furthermore, additive manufacturing or 3D printing
is rapidly changing the way clothes are produced and it allows for more customized products (Yap & Yeong
2014).

4. Literature Review

4.1 The interrelationship between Dynamic Capabilities and digital transformation of
the manufacturing process in the apparel industry

There are several opportunities resulting from the digital transformation that facilitate the manufacturing
process of clothes. A significant advantage of the implementation of digitalized technologies is the
improvement on safety and ergonomics of the workplace (Liere-Netheler et al. 2018; Jayatilake &
Rupasinghe 2016). Multifaceted and hazardous activities that previously were done by workers are being
replaced by robotics making the environment more efficient and safer (Liere-Netheler et al. 2018). In
addition, another benefit for the apparel industry is the improvement on the manufacturing process since
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the production targets are met faster, more accurately and easier than with the previous methods (Liere-
Netheler et al. 2018).

On the other hand, there are risks resulting from digital transformation that might hinder the
manufacturing process. Organizational change always brings uncertainty and feelings such as insecurity,
stress and anxiety to most of the employees (Bovey & Hede 2001; Neves & Caetano 2006; Weber & Weber
2001). Feelings of insecurity will come to the surface due to the loss of job positions since intelligent
robotics and advanced technologies will replace human workers. In this case, the high resistance from
employees may cause difficulties in the successful implementation of the advanced technologies (Neves
& Caetano 2006; Armenakis & Bedeian 1999; Liere-Netheler et al. 2018).

Therefore, the diffusion of digital technologies has a significant impact on everyday activities, including
societal and organizational changes (Newell & Marabelli 2015; Aberg et al. 2017). Digital transformation
is changing the way business is done and is causing rapid shifts in the strategic decisions (Aberg et al.
2017). Firms need to know how to manage their resources in order to exploit opportunities and mitigate
any hazardous situations that appear from the changes in their competitive environment (Endres 2017).

The Dynamic Capabilities of a firm contribute on managing best their resources and skills in order to
exploit the aforementioned opportunities and mitigate risks, such as high resistance from employees, and
easily adapt in the fast-changing environment. Figure 4 illustrates how the Dynamic Capabilities of the
firm can facilitate the digital transformation of the manufacturing process. It is evident that firms should
improve their knowledge base around the digital trends so as to create a new strategy in the digital era
and quickly respond to the changing environment. More specifically, the Dynamic Capabilities of a firm in
the apparel industry facilitate the adjustment of the new processes and products into the existing system
and gain a competitive advantage (Teece 2017b).

Building IT skills in the manufacturing process enhances the sensing and seizing capabilities of a firm.
Having those IT skills enable the firm to be flexible to deal with unpredictable and volatile situations that
characterize the apparel industry (Anand & Ward 2009; Artschwager et al. 2009; McKinsey 2017). Apparel
manufacturers should invest in enhancements of computing and technology capabilities to adapt to the
changing environment and opening the way to the adopting of the aforementioned developments (see
the section: 3.3) (Paritala et al. 2017).
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Figure 4 Schematic overview of the interrelationship between Dynamic Capabilities and the digital transformation of the
manufacturing process

5. Methodology

This chapter discusses the research methodology. The objectives of the current study are two-fold. The
first goal is to identify the extent to which the apparel industry in Greece is undergoing the digital
transformation. The second goal is to identify the role of Dynamic Capabilities in the digital
transformation, across different firms and different sizes of firms.

5.1Research Method
5.1.1 Research design

The current study aims at exploring the implications of the digital transformation in the apparel industry.
For this purpose, an exploratory qualitative case study will be conducted based on seven clothing firms.
All of the firms are based in Greece and are varying from size and market segment (for instance women
clothing, sportswear, swimwear, linen and etc.). Two of the firms have not implemented a digital
technology in their manufacturing, yet, while the other five firms are in the transition process. An
exploratory case study was chosen since it is suitable to provide implications of the digital transformation
in the apparel industry so far and how Dynamic Capabilities are influencing the digitalization process.

Semi-structured interviews were conducted to examine the role of Dynamic Capabilities (sensing, seizing,
transforming) in the digital transformation. In addition, is assessed how firms are understanding the trend.
Moreover, it examines in depth the role of each aspect of Dynamic Capability and how it influences the
digital transformation of firms.

5.1.2 Data Collection

The data collection was divided into three phases that lead to answer the research question as described
in Figure 5. First, desk research is conducted on the digital transformation of apparel manufacturing in
order to gain a deeper understanding on the trend and how international, large firms approach this trend.
This step further facilitated the preparation and formulation of the interview questions.
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Figure 5 Data collection model

The second step of data collection comprises the most important part of the research. The primary data
was collected in the form of semi-structured interviews with open-ended questions (see Appendix I). The
interviews aimed at providing in-depth insights into the way the apparel industry senses and seizes the
opportunities of the digital transformation and to what extent the respective firm has adapted to the
changing environment, yet. Therefore, thirteen interviews with seven different apparel manufacturing
firms were conducted to provide an in-depth view of the digital transformation in the manufacturing
process in Greece. Table 1 illustrates the operationalization table that translates the concept of Dynamic
Capabilities and digitalization into measurable indicators. The last column provides the indicators around
which the interview questions were designed.

The third step of the data collection includes desk research on the digital transformation of the apparel
manufacturing in Greece based on public databases and reports. The data collected through this process
are used as robustness checks and to further validate the interview results.

Categories Indicators

Dynamic Capabilities Sense Identifying and assessing
opportunities  outside  the
company

Seize Capturing value from those
opportunities

Transform/ Reconfigure Redesigning of the business
model and realignment of
tangible and intangible assets

Digitalization Digital transformation Implementation  of  digital
technologies

Table 1 Operationalization table
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5.1.2.1 Desk Research

To investigate the digital transformation in the apparel manufacturing in Greece, a detailed understanding
of the ongoing transition process in the industry is necessary. Literature, databases, policy documents,
magazines, publications and company reports were the main sources of the secondary data collection.

In addition, the in-depth understanding of the digital transformation in the apparel industry, as a result
from the desk research, was used to detect the processes which were affected most during the digital
transformation of manufacturing. Moreover, it helped to identify the relationship between the Dynamic
Capabilities of a firm and the digital transformation of the apparel industry. In the later stage, the data
collected from desk research was used to triangulate them with data from the interviews and to further
increase the validity of the study.

5.1.2.2 Interviews

Semi-structured interviews provide in-depth qualitative data in the form of the interviewee’s detailed
responses to questions (Bryman 2012). In addition, semi-structured interviews allow the respondent or
the interviewer to deviate and seek an idea or response in more detail (Gill et al. 2008).

The interviews have two main focus areas. The first is to explore how firms understand the digital
transformation and what are the main drivers of it. The second is to examine the role of Dynamic
Capabilities of a firm in the digital transformation of the manufacturing process. The interview questions,
which can be found in Appendix A: Interview structure are formulated based on the indicators illustrated
in Table 1.

Seven companies from the domain of the apparel manufacturing were selected. The cases were chosen
based on the size of the company and if they have implemented some of the digital technologies in any
of their manufacturing processes. In addition, interviewees were selected based on their job position in
the respective firm. The interviewees were as much as possible evolved in the production, financial and
marketing department. In order to have a broader scope of the research, the selection of the firms was
based on the size (micro, small, medium and large) and on their specialization (producing apparel such as
clothing, sports and swimwear). | arranged and conducted thirteen interviewees with managers/decision-
makers responsible for the company’s (innovation) strategy and people involved in the production process
of the firm with seven Greek clothing firms. All the interviewees were questioned for the manufacturing
process in all the three phases, from designing the product until handling the dispatch of the end product
to the customers (pre-production, production and post-production).

The interviewees were approached through email at the beginning of the project. Thirteen interviews
were conducted for the purpose of this study. The data collection started mid-June and stopped in mid-
July. The interviewees were mainly located in Athens, Greece and they were conducted in person with
one exemption located in Xanthi (Southern Greece) and for this purpose, there was a phone connection.
All the interviews were conducted in Greek and lasted on average thirty minutes. Table 2 includes a
description of the interviewees and the characteristics of the firm.
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Size of Age of
Market Interviewee’s Manufacturing Digital the
No Company " . the .
segment position phase technologies firm? firm
(years)
Pre-production
1 A Female Warehouse & Post- Yes Small 11
clothing Coordinator production
) ) Pre-production
2 A Fema.ﬂe Financial & Post- Yes Small 11
clothing Analyst production
. Pre-production
F
3 A eméle Marketing & Post- Yes Small 11
clothing manager .
production
Pre-production
4 A Fem:ille Warehouse & Post- Yes Small 11
clothing manager .
production
Pre-
. Production &
5 B Fema?Ie Mar‘ketmg production & Yes Small 6
Clothing Assistant
post-
production
Pre-
p .
6 C Fem:ille rodu‘ct'lon Production & No Small 8
clothing specialist .
production
Female Financial Pre-
7 C . Production & No Small 8
clothing controller .
production
Pre-
Marketin Production &
8 D Linen & production & No Medium 29
consultant
post
production
Female Pre-
clothing/ Creative PIEELGHE 5
9 E g . production & Yes Large 29
accessories/ director o
footwear 2 .
production
. Pre-
10 E Femfale Marketing Production & Yes Large 29
clothing/ consultant .
production &

1 The size of the company was determined based on the European defined standards (Eurostat 2018).
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accessories/ post
footwear production
Pre-Production
11 F Swimwear Four.1der/ A L lEde No Micro 3
Designer & Post-
production
Pre-Production
12 G Feméle Founder & Production Yes Small 25
clothing & Post-
production
Pre-production
13 G Fema_nle Marketing & production Yes Small 25
clothing manager & post-

production

Table 2 Description of the interviewees that participated in the research

5.2 Data Analysis

The interview questions are designed in the context of the Dynamic Capabilities approach (sense, seize
and transform) and the digital transformation. Digital transformation describes the implementation of
digital technologies, such as Big Data analytics, Cloud computing and artificial intelligence in the
manufacturing process.

The interviews were recorded, transcribed and translated into English. In addition, the data gathered from
the interviews were analyzed with the help of the software NVivo, by applying a coding scheme to the full
interview transcripts. In this study, | followed Saldana (2014) (see Figure 6) on the codification to conduct
the analysis of the collected data (2014). The coding process was completed in three cycling coding. First
of all, with the use of NVivo, open coding was applied to form the basic nodes and codes of the analysis.
Then, in the second step based on the nodes, axial coding was conducted to identify all the important
aspects and relationships of the nodes and form categories. After the second cycling coding, there was
the phase of identifying relationships among the categories and create the main themes of the analysis.
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Figure 6 "A streamlined coded-to-theory model" (Source: (Saldana 2014, p.14))

5.3 Reliability and Validity

To enhance the reliability of the project it is significant the exploration of the trustworthiness of the
research (Golafshani 2003). The reliability of the research is enriched by recording and transcribing the
interviews afterward. In each interview, the same question list was discussed and analyzed. All the topics
and necessary explanations were given to the participants prior to and during the interview so to ensure
that the interviewee has a full understanding of the questions. Moreover, to avoid bias, most of the
interviewees were asked to interpret the results and comment whether the results are representative of
their views. Furthermore, secondary data was collected from online databases to verify and support the
results.

The validity of a qualitative research is ensured when it is acceptable to the research community (Biggam
2008). To be acceptable by the research community the study was based on research strategies and data
collection techniques (Biggam 2008). For the collection of the data an appropriate technique (interviews)
was utilized by the author, to ensure that the collective data meet the projects’ objectives.

6. Findings

6.1 Digital Transformation in apparel manufacturing

The fashion industry is undergoing an ultimate digital challenge due to the technological development
(Roger 2017). Many fashion brands are trying to approach digital transformation, concentrating on

digitalizing their processes. Adidas, Nike and Levi’s Strauss are some of the big companies that have been
experiencing digital transformation in their manufacturing process. Examples from companies that have
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already experienced digital transformation and are proven to be successful so far, were useful to get an
overview of the changes that were taken place during the transformation as well as the transition phases.

Adidas Group

Adidas, a well-known sporting brand, is one of the big firms that are one step ahead of the digital
transformation in manufacturing and has just been awarded the German Innovation Award for 2018 in
the category of Large Enterprises (Chin 2018). Adidas opened the Speedfactory in Germany, the first
automated facility with an “intelligent robotic technology” of footwear production, changing the future
of apparel manufacturing (Louise 2015). In 2017, the R&D expenditures increased significantly by 25%
while the number of people employed in the R&D department also increased, from 1,021 to 1,062
employees (Adidas 2017). Not only did Adidas invest in R&D, but also in training programs to enhance
employee’s digital skills but also to embrace them to engage in the digital transformation of the firm
(Meister 2014).

Adidas Group is targeting to digitalize the entire supply chain, from design to the distribution of the final
garments. In the designing process, Adidas is investing in data analytics to increase the design time while
increasing accuracy. To achieve this, in 2015 it bought the fitness tracking app Runtastic, which allowed
Adidas to have access to data from 70 million users (Reuters staff 2015). Then Adidas launched a product
which was developed based on athlete’s data and an open source co-creation. In the annual report of
2017, Adidas mentioned that digital transformation is altering the way consumers behave and
consequently the way they work. Technology has enabled Adidas to accelerate building relationships with
customers. Thus, they are targeting how they will increase this relationship. Their first goal was to enhance
their digital capabilities along the entire supply chain. First, they establish a “Digital leadership Team” to
drive the preparation of the digital initiatives across the firm and support functional teams in the decision-
making process. This “Digital Leadership Team” defined a clear roadmap of the digital priorities. In order
to enhance the relationship with the customer they invest in changing their e-commerce sites, by
introducing new features and technologies on the online platform, improving the shopping experience.

To simplify manufacturing and enable product innovation and increase speed-to-market, they invest in
bringing the production closer to the consumer. Adidas’ Speedfactory was first opened in Germany at the
end of 2015 and another one is opening in Atlanta (Green 2018). The Speedfactory is an automated facility
pairing a small human workforce with digital technologies, including 3D printing, robotic arms and
computerized knitting to create and produce running shoes, products that are mass produced in far-off
countries such as China, Indonesia and Vietnam (Wiener 2017). With this factory, Adidas targeting in
serving the European market directly with digital designs that are easily and simply modified from robots
into footwear and adapted to the continuously changing preferences. Moving the factories closer to the
customers, Adidas aims to eliminate shipping delays and costs. Gerd Manz, vice president of Adidas
innovation group, mentioned that with Speedfactory they facilitate speed and can “react to customer
needs within days” (Wiener 2017). In the picture below, the reduction of the manufacturing lead time is
evident that a giant sportswear company needs to produce millions of pairs of shoes.
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Exhibit 16:
The traditional shoemaking process is about to change
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Figure 7 Adidas manufacturing lead time

Figure 8 Adidas’s Speedfactory
Nike

Nike is the top company in the sportswear apparel worldwide and has been undergoing digital
transformation since the early 2000‘s where it first started selling customized shoes. In 2010, the firm
significantly improved its mass customization capabilities by using data analytics. Big Data helped Nike to
sense the new trends by analyzing data from its customers (Tannou & Westerman 2013). Nike engaged
its employees in the digital transformation by teaming up marketers, designers and IT specialists to work
together as innovation groups to develop new digital capabilities and innovations (Tannou & Westerman
2013). The groups investigated the digital technologies and techniques to identify possible applications in
products or in customer commitment (Tannou & Westerman 2013). This organizational change enables
Nike to produce new digital-enriched products to fit buyer’s preference and needs and due to a large
amount of customer’s data, Nike gained an advantage over the highly competitive digital world (Tannou
& Westerman 2013). In 2010, Nike formed the Nike Digital Sport a unit responsible for developing devices
and technologies to track personal statistics and improve its consumer relationship (Tannou & Westerman
2013).
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Figure 9 Nike 3D print process (source: Nike 2018)

Nike is currently investing in additive manufacturing and trying to create the first 3D-printed textile that
is using to create an upper layer of the shoe (Figure 5 shows the 3D printing process). This process starts
by gathering athlete data, then analyze it to create the ideal composition of the material and then produce
the final textile (Nike 2018). In 2015, Nike announced a partnership with Flex, a global manufacturer, to
accelerate Nike’s vision to bring innovation to its manufacturing supply chain (Nike 2015). Nike has been
investing in automation, innovation, sustainability and novel new methods of manufacturing (such as the
3D-printed textile) so as to improve its manufacturing business model (Nike 2015). The partnership with
Flex, facilitated this process by bringing new capabilities and expertise from outside of the footwear
industry (Nike 2015). In addition, expenditures on R&D has risen over the years, spending 2.5S billion the
last five years (Green 2017).

Figure 10 Nike's machine used for heels production

Levi Strauss & Co

Levs Strauss is a 165-year-old blue jeans company pioneering the last years in the field of production by
implementing digital technologies. The company started investing in IT domain the last years as a solution
to the fast-paced environment (Cognizant 2017). Levi Strauss & Co followed some steps to approach
digital transformation. Firstly, they ensured that IT is structured and resourced in a way that they can be
agile and sustainable in today’s world, meaning that they invested in training and hiring IT people but also
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to form partnerships in order to gain external knowledge (Cognizant 2017). They used Big Data to improve
the firm’s performance (Cognizant 2017). By presenting results with reports they created a transparent
and reliable relationship with the partners (Cognizant 2017). Thus, the reliable relationship facilitated the
company to take risks and make investments in innovation projects (Cognizant 2017). Levi Strauss & Co
not only invest in Big Data and Business Intelligence tools, but also in the Internet of Things. They are using
RFID sensors to track inventory in the store and achieve restock in real-time. By doing that they
accomplished to improve accuracy in their inventory and improve the delivery of the consumer
expectations (Cognizant 2017). In addition, Levi Strauss & Co implemented an advanced Big Data
technology to handle their inbound logistics and have full visibility through the entire supply chain. This
benefitted the company to reduce a lot of manual work and improve staff efficiency and lead times, as
well as improve the inventory management (Ebner et al. 2013).
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Figure 11 Digitalization in the Levi Strauss & Co manufacturing process

The company developed a future-led execution (F.L.X) project which converts its traditional
manufacturing techniques to automated methods. Figure 11 illustrates the old processes that were
replaced by the new one. The benefits that the company gains from this transformation is reducing time
to market and eliminating chemical formulations from jeans finishing, thus they achieved being more
responsive to market changes and make the manufacturing process more sustainable (LS & Co. Unzipped
Staff 2018a). More specifically, the F.L.X project benefitted the transformation of a time-consuming,
labor-intensive and chemical-reliant process of hand finishing (LS & Co. Unzipped Staff 2018b). Moreover,
they implemented a revolutionary imaging tool, which simulates the finished design and the development
process. This advanced technology enables LS &Co designers to create the finished and the final garments
easier and faster, cutting the manufacturing time from months to weeks or even sometimes days (LS &
Co. Unzipped Staff 2018b).
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Summary

Table 3 illustrates the methods that three giant international companies sensed, seized and transformed
to the new digital era. The data was collected through a desk research in the first step (see Figure 5), by
reading the company’s reports, consultancy reports and e-magazines.

Dyna.rt'u-c Methods Adidas Nike Levi's Strauss &
Capabilities Co
_ Recognize the
Internal R&D R&Dinvestments  RgD investments  trend Being risk
takers
Form the Digital N
Identify market Leadership group: Partnership Y\”th Form partnerships
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Table 3 Digital transformation roadmap in three giant apparel companies

6.2 Digital Transformation in the Greek apparel manufacturing

Interviews were conducted to collect primary data on how Greek apparel manufacturers cope with the
digital transformation and understand at which scale they have undergone the transition. The Dynamic
Capabilities framework (Figure 12) was used to facilitate the understanding of the digital transformation
of the Greek apparel industry. To support my primary data, secondary data was gathered through desk
research on public statistical data and reports on the digital transformation of the Greek apparel
manufacturing. The primary data was collected from seven various sized apparel firms and from different
sectors. This research uses four cases of these various sized companies. Case studies are giving a clear
overview of how a business deals with digital transformation in today’s fast-changing world. In the
discussion section, there is an examination of findings, identify similarities and differences and compare
them to the theory introduced at the beginning of the research and concluded in answering the research
question.
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Figure 12 Dynamic Capabilities Framework by Teece (Teece 2007)

6.2.1 Case Studies

A company is classified into various groups according to their size. The most common parameter of this
classification is the numbers of persons employed by the company (OECD 2018). The main classes of
companies are micro-sized (fewer than 10 employees), small-sized (10 to 49 employees), medium-sized
(50 to 249 employees) and large-sized enterprises (250 or more employees) (Eurostat 2018).

In the population examined for this study, there are four small-sized companies, all of the four operate in
the female clothing (Company A, company B, company C and company G). There is one medium-sized
company (Company D) operating in the Linen production; Company E is a large-sized firm and operates in
female clothing, accessories and footwear. Lastly, there is a micro-sized company that operates in
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swimwear production and employs only 4 people, having also an external manufacturer to produce the
garments (Company F).

The hierarchic graphs that were used in the analysis of the case studies were created with the use of NVivo
software. The graphs were shaped based on the resulting themes and categories from the coding analysis.
In addition, the graphs are formed based on the coding references, a larger area indicates more coding
references.

6.2.1.1 Case Study 1: Micro-sized Company

Company F is a micro-sized company that was established in 2015. It operates in the swimwear
production, which has a small market share in the Greek apparel market. It currently employs 4 people
and has external partners specialized in the financial and marketing domain. In addition, Company F
collaborates with an external manufacturer, specialized in the swimwear production. The respondent was
the founder of the company who also is responsible for the designing process of the garments.

From the coding analysis, in terms of Dynamic Capabilities it appears that the company lacks several
features of sensing, seizing and transforming competences. The analysis of the resulted themes and
categories were based on the Dynamic Capabilities Framework by Teece (Figure 12). Below there is an
extensive analysis of the results for each aspect of the Dynamic Capabilities.

Sense

Below it is illustrated a hierarchic graph, which shows the main areas of how a micro-sized company senses
the digital transformation. It is evident that, a micro-sized company hardly have an in-house R&D
department that would facilitate the sensing of potential technological implementations. However, they
can recognize the potential benefits of the digital technologies by having access to information with the
use of the internet and doing investments in going to exhibitions and forums on the topic. In addition,
they can identify market changes and monitor competitor activity, although, they do not have internal
R&D mechanisms. For instance, a respondent from company F mentioned that competitors outside
Greece are using digital technologies, however the Greek market is still using traditional techniques in the
swimwear production. For instance, the respondent said, “I know that some designers in the US are using
3Dprinters and their results (clothes) are seem truly amazing” and “The competitors (in the Greek market)
use the same methods and techniques in swimwear manufacturing as me, they are not using any new
technology yet”.

Moreover, it is important to mention that the current micro-sized company is searching for suppliers
specialized in sustainable textiles as potential collaborators. By searching and embracing collaborations
benefit firm to notice what is going on the business ecosystem and therefore, sensing new technological
developments (Teece 2007). More specifically, a respondent from company F stated that “we invest in
visiting textile firms to find the right sustainable textiles, that will be durable and of high quality. For
instance, we are using Econyl fibers, which is nylon waste from landfills and oceans around the world”.
Econyl is a recent innovative fiber which is recyclable and reusable for several life cycles (Perella 2015).
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Figure 13 Sense Capability of micro-sized company

In conclusion, a micro-sized company may not have an internal R&D department to filter all the
information but has mechanisms that facilitate the sensing and gathering of the information. Searching
and collaborating with external suppliers that are active in innovation activity benefit the company to stay
alert and sense of what is going on in the periphery of the business ecosystem. Moreover, they are aware
of the benefits that digital technologies offer, but they lack mechanisms that would help them identify
where those technologies can be implemented in their manufacturing chain and grasp those
opportunities. More specifically, lack of specific R&D knowledge and from specialized employees that
would help to sense completely the benefits from the digital transformation in their manufacturing chain.

Seize

Figure 17 illustrates the seize capability of a micro-sized company. According to Teece framework (Figure
12), the company lacks mechanisms that would facilitate the seize of the sensed opportunities. To address
the sensed opportunities it is essential to invest in development and commercialization activity (Teece
2007).

As Teece (2007) mentioned, a new opportunity will effectively be evaluated and embraced regarding on
the quality of the enterprise’s routines, decision rules and strategies. The respondent company does not
use standardized procedures in the decision-making process to avoid decision errors at inflection points.
In addition, micro-sized companies lack from standardized procedures that would help them overcome
decision-making biases and faults and encourage the digital transformation of the company.

On the other hand, they understand the need to reshape the business model to embrace the digital
transformation successfully. More specifically, a respondent from company F mentioned that the
structure and the strategic plan have to change in order to effectively embrace the new opportunities
from the digital technologies. Moreover, respondent 6 stated that for a smooth change it is crucial to
engage and motivate the employees into the digital transformation. Advancing employees’ skills with
training and workshops it is one of the steps that is needed to be considered in the new strategic plan.
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Figure 14 Seize Capability of micro-sized company

In conclusion, a micro-sized company lack some aspects of the seize capability. For instance, they have
not got a standardized decision-making process to avoid mistakes and bias. However, they understand
the need to reshape the business model in order to effectively gain competitive advantage through the
digital transformation. Moreover, they employed an external manufacturer which help the firm capture
the same benefits as was a larger company. In addition, it is also important for them to give motivation
to the employees and engage them in the transformation process.

Transform

Taking into consideration the Dynamic Capability Framework (Figure 12), regarding the transformation
capability the company understands the importance of knowledge management and the continuously
organizational adaptation and fit. For instance, a respondent from company F stated that it is “important
to have a department specialized in these technologies, an IT may be, that would support this transition”.

The company is still at the beginning of the transition process and they are in research of future
investments in the production process, such as robotics, additive manufacturing and a simulation design
software. Moreover, the company is currently new to the market and has not changed yet most of the
tangible assets. In addition, has implemented a digital technology in the domain of the ordering process
and on the distribution domain, although not at an advanced level. They have implemented an ERP system
where they can control all the processes before and after the production. This system allows the company
to manage and handle all the products and their orders from their wholesalers in order to have an
accurate quantity of production. In the post-production process, they can manage the distribution to the
wholesalers accurately and faster. So far, they have not seen a change in the competitive position as a
consequence of the implementation of the digital technologies (in this case cloud and Big Data).
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Figure 15 Transform Capability of micro-sized company

In conclusion, the micro-sized company has not yet changed most of the tangible assets, the due financial
situation in Greece and because the current company is new to the apparel market. However, they are
seeking future investments that will help them earn a competitive advantage. They are in search for hiring
employees specialized in IT and R&D that would allow them to ensure an effective adjustment of the
technological opportunities in their manufacturing chain.

6.2.1.2 Case Study 2: Small-sized Company

Company A is a family business, operates in the female clothing industry and was established in 2007. It
currently employs 15 people, but also has external partners in the IT field. The respondents were from
the financial, marketing and distribution department.

Company B is a clothing company which was established in 2012. Currently, employs 12 people, but also
collaborate with an external partner specialized in the consultancy of fashion logistics and is helping them
to improve their performance not only in the production process but also to manage better their
inventory. The respondent was in a managerial position with some of the main responsibilities of
supervision of the production process, coordinating daily operations such as the orders, payments and
monitoring the store inventory.

Company Cis a clothing company which was established in 2010. It currently employs 11 people, but also
working with external partners which helping them with the warehousing operations. The warehouse is
an external partner. The respondents were from the financial and the production department.

Company G is a family business, operates in the female clothing production and was established in 1993.
It currently employs 15 people. The respondents were from a managerial position and from the
production department.

From the coding analysis it comes out that in terms of Dynamic Capabilities, they lack specific aspects that
have to do with sensing, seizing and transformation. The analysis of the resulted themes and categories
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were based on the Dynamic Capabilities Framework by Teece (Figure 12). Below there is an extensive
analysis of the results for each aspect of the Dynamic Capabilities.

Sense

Below it is illustrated a hierarchic graph (see Figure 16) which shows the main areas of how small-sized
companies sense the digital transformation. It is evident that, small-sized companies can identify market
changes, the deviations in the customer’s needs, but lacks a proper R&D mechanism to entirely sense the
trend. Although they do not have an R&D department or R&D specific knowledge on the digital
technologies, they invest in going to exhibitions and forums on the topic to get informed about the latest
technological development in the apparel manufacturing. They mentioned during the interview that the
financial situation in Greece makes difficult to invest in innovation projects, due to the uncertainty that
prevails in the market. For instance, a respondent from company A mentioned “If the financial situation
in Greece was better, | mean without this uncertainty, we would have implemented more advanced
technologies in our processes. So, for that reason the transition to the digital transformation is undergoing
at a slower pace”. Moreover, they mentioned that in Greece, there is still no huge awareness around the
potential applications in the apparel manufacturing. According to their responses, there is a small-scale
awareness of the digital transformation of the apparel manufacturing and its potential applications in the
manufacturing.

Moreover, small-sized companies are opting out to collaborate with external partners. Therefore, it
facilitates the sensing capability and increases their awareness of what is happening in the business
ecosystem. More specifically, respondent company B mentioned that “we collaborate with an external
partner specialized in the consultancy of fashion logistics and is helping us to improve our performance
not only in the production process but also to manage better our inventory”.
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Figure 16 Sense Capability of small-sized company

In conclusion, a small-sized company do not have an internal R&D department to filter all the information
but has mechanisms that facilitate the sensing and gathering of the information. They have mechanisms
that help them identify market changes. Having external suppliers benefit the company to stay alert and
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sense of what is going on in the periphery of the business ecosystem. Moreover, they are aware of the
benefits that digital technologies offer, and which areas will benefit most from those technologies.

Seize

Figure 17 illustrates the seize capability of small-sized companies. According to Teece framework, the
company lacks from the aspect of “decision-making protocols”. They do not use standardized procedures
in the decision-making process to avoid decision errors at inflection points. However, to identify, avoid
and control “bottlenecks” situations during the transition, small firms are collaborating with external
partners. Respondents mentioned that they cooperate with consultants specialized in logistics and IT to
increase the possibility to capture value from the new technologies and overcome arose challenges.

The current companies have implemented digital technologies. In the pre and post production process
they have implemented an ERP system where they can control all the processes before and after the
production. This system allows the company to manage and handle all the products and their orders from
their wholesalers in order to have an accurate quantity of production. In the post-production process,
they can manage the distribution to the wholesalers accurately and faster. Moreover, this ERP system
allows real-time information anytime anywhere. As a respondent from company A mentioned during the
interview “the implementation of this technology helped us a lot to make the ordering process much faster
and much accurately. We avoided mistakes and extra costs for the company”.

In addition, there were also digital technologies implemented in the production process. For instance,
Company B is in the transition phase with the implementation of a 3D technology in the manufacturing
process and company G convert their machines into digital ones. More specifically, a respondent from
company B said about the 3D technology that they will use it “in the design phase to create the samples
easily and fast and in the production process to create the clothes. But we are experimenting right now.
At the moment, we continue using our current system”.

All the respondents mentioned that is important to first identify the areas that need improvements and
will benefit from the implementation of the digital technologies. By doing this, will facilitate to design
mechanisms to capture value from the new technologies. More specifically, a respondent from company
C stated, “first we have to create a plan of our needs, which areas are obstructing the speed and the of
production and in which areas we have most of the failures”.

In addition, a respondent from company G mentioned that it is important to engage the employees in this
process so as to identify faster the problematic areas. By engaging the employees in the transformation
process not only develop feelings of commitment and loyalty but also motivate them more to participate
in the transition. Building loyalty and commitment is an important aspect of seizing capability since it can
boost the effectiveness of the transition process.

Furthermore, almost all the respondents stated that reshaping the business model is inevitable in the
digital transformation. More specifically, a respondent from company C mentioned that it is necessary for
the company to do organizational changes. Changing the strategic plan, it is crucial since the
implementation of the new technologies will change completely all the procedures from the decision
making in the pre-production process to having a better and faster production line.
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Figure 17 Seize Capability of small-sized company

In conclusion, a small-sized company can seize the digital transformation, although lacking some aspects.
More specifically, they have not got a standardized decision-making process to avoid mistakes and bias.
However, they can design mechanisms to capture value from the new technologies. Also, they recognize
that redesign the business model is necessary and important through the digital transformation. In
addition, it is also important for them to give motivation to the employees and engage them in the
transformation process.

Transform

Figure 18 shows the basic themes and categories that came out from the codifying process of the
interviews from small-sized companies. Most all the respondents from the small-sized companies
mentioned that they are in the transition process. A respondent from company A stated, “this transition
process is still in progress, we are always enriching the programme with future improvements to facilitate
the automated work”.

So far, the implemented digital technologies in all the three stages of the production process facilitate the
company to improve their competitive position in the market. In addition, they gained the advantage to
improve their clientele since now they can handle larger amounts of data accurately and faster. More
specifically respondent from company A mentioned “the implementation of the ERP system benefitted us
in growing our productivity and also it gave us the advantage to grow our clientele”.

Taking into consideration the Dynamic Capability Framework, the companies are trying to adapt to the
change not only by reshaping their business model, but also by changing their intangible and tangible
assets. They are in research of future hiring with specialization in the IT and R&D domain and they are in
process of improving their employees’ skills. More specifically, a respondent from company C mentioned
“either the company has to provide training to the employees so as to develop new skills that will help the
transition to the new era or hire employees with the required skills”. Furthermore, they provide incentives
to their employees during the process, which empowers the motivation to achieve a profitable
performance.
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Figure 18 Transform Capability of small-sized Company

6.2.1.3 Case Study 3: Medium-Sized Company

Company D was founded in 1989, in Athens from three people. They started its activity with the handmade
fabrication of layers of natural products and in 1992, the company transferred its headquarters to the
industrial area of Xanthi (north-eastern Greece), where they expanded into linen (blankets, towels,
bathrobes, bridal blankets etc.). It currently employs 230 people. The respondent was from the marketing
department.

Sense

Below, it is illustrated the hierarchic graph (Figure 19) of the sense capability of the medium-sized
company. It is evident, that there is an awareness of the trend and a medium-sized company can identify
the market changes. In particularly respondent from this company stated that “There is a very active R&D
department in the company that monitors the developments and tries to locate those that would be
applicable to our manufacturing processes”.

Although Company D has a very active R&D department and can identify faster and easier the market
changes than a smaller company is a little more reluctant to implement new technologies in the
manufacturing process. Although they have applied digital technologies in the pre and post production
process, they have not applied digital technologies in the production process. They are researching for
the best fit for their manufacturing process, but they have standardized processes that need time to be
replaced with a new one. In addition, a respondent from this company mentioned that regarding the
restrictions they have in their production process (custom-made products) they are quite up to date and
aware of what is happening in the manufacturing process of the apparel industry.



# Universiteit Utrecht

Sensing|benefits awarenessiofthertrend aWarenessiotn

1. Sense

internal R&D indentify market changes

1153 eUsioZader) Inyzritory sy 22ng GERENTIENT

Hiar ejuziliby

challenges for innovation

NoIgeod fthNeUmanufactunng Procass

Figure 19 Sense Capability of medium-sized Company

In conclusion, medium-sized companies are qualified with mechanisms that facilitate the sensing
capability. Mechanisms such as an in-house R&D department that helps the company to identify what is
happening in the market. However, the current company lacks exogenous resources and from
collaborations with external partners that would benefit the company having a complete overview of the
business ecosystem.

Seize

Figure 20 shows the categories and themes that were concluded from the analysis of a medium-sized
company. Taking into consideration the Dynamic Capability Framework (Figure 12), for the seize capability
it is crucial for a firm to reshape the business model and design mechanisms to grasp value from the
implementations. Company D consider important to first do a “market survey and a study that would focus
on what would be the benefits of investing in these technologies”. The market survey will help the
company to capture value from the potential technological implementations.

In addition, it is evident that medium-sized companies are more methodological than smaller sized
companies. More specifically, a respondent from company D stated that to capture value it is crucial to
forming a “group to deal with the process of selecting new technologies (the project). This group would
have individuals from all the departments involved. There would be someone from the R&D department,
who would have the overall supervision as a project manager, people from the production and from which
other domains it could be involved, perhaps from the IT department there might also someone participate
in that group”.

Furthermore, organizational adaptation is also a necessary mechanism in order to seize the sensed
opportunities. Changing strategic plan and engaging workers in the decision making are of the main
changes that medium-sized companies take into considerations. Company D mentioned “employees are
encouraged to communicate their ideas and their problems without censorship. Direct communication
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between the employees and the Management is Company’s basic philosophy. [...] Employees involvement
in the decision-making process is a focal point for the smooth operation of the company.”
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Figure 20 Seize Capability of medium-sized Company

In conclusion, the role of the seize capability in the medium-sized companies is significant for an effective
digital transformation. Medium-sized companies not only can identify the benefits that new technologies
offer, but also have mechanisms that allow them to effectively capture value from them. In addition, they
do have standardized procedures that allow them a smoother transition, for instance the formation of
responsible groups, but also, they are agile to organization adaptation and fit.

Transform

Figure 21 demonstrates the transformation capability of a medium-sized Company. It is significant that a
medium-sized company design motive for their employees during the transformation process, enhancing
the potential of attaining gainful results. A respondent from company D stated “employees continuously
receive training and recognition for personal achievements as well as people from “special social groups”
are given special working terms depending on their needs and abilities” .

In addition, from the graph below it comes out that a medium-sized company targets also to be
decentralized. They consider very importantly to them to engage their employees in the decision-making
process. An interviewee from company D mentioned “we usually ask for their opinion because the workers
in the manufacturing department are the ones who know best of the situation there [...] We have
mechanisms in our strategy that we ask employee engagement. There are people that can sense difficulties
in the production process. Generally, the company attempts to involve all the employees to feel the
company as their own, so that they can propose improvement actions”.
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Figure 21 Transform capability of medium-sized Company

In conclusion, based on Teece Capability Framework (2007), for a medium-sized company to enhance its
tangible and intangible assets, it is crucial to provide incentives to their employees during the process and
to engage them in the transformation. They consider an important tool to have their workers opinion over
the changes, because they knew better what is happening in the production than top management
people. Also, they are investing in advancing their employees’ skills, which let them feel motivated and
passionate to work in such an environment.

6.2.1.4 Case Study 4: Large-Sized Company

Company E is an international company established in 1989. It operates in the female clothing, accessories
and footwear production. It currently employs 250 people. The company is active in the design,
production and marketing of clothing, accessories, footwear and jewelry. Also, it has an ever-expanding
network of corporate and franchise stores in Greece and abroad (Cyprus, Czech Republic, Turkey, Poland,
Serbia and Saudi Arabia). The respondents were from the marketing and supply chain department.

The coding analysis sheds light on the role of the Dynamic Capabilities in the digital transformation. The
analysis of the resulted themes and categories were based on the Dynamic Capabilities Framework by
Teece (Figure 12). Below there is an extensive analysis of the results for each aspect of the Dynamic
Capabilities.

Sense

Figure 22 illustrates the way a large-sized apparel company senses the digital transformation. Although
there are challenges that hinder innovation not only in small-sized but also in Large-sized companies, such
as the financial situation in Greece, there is evidence that there is an arising development. Large-sized
companies usually have their own R&D department that facilitates the sensing of the emerging
opportunities. Having active R&D activities helps the company to recognize where the problematic areas
are and what are the ideal solutions for it.
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Figure 22 Sense capability of a large-sized Company

In addition, R&D is not the only way to sense the new potentials, the ability to identify faster the market
changes is also very crucial for a company to gain and sustain its competitive advantage. Being
responsiveness to the new trend and having knowledge of what other apparel manufacturers are using is
a significant sensing capability that can be used to identify faster the potentials from the digital
transformation. An interviewee from a large-sized company mentioned that “big sportswear companies
have already implemented some of the new technologies in their production line and they are
revolutionizing the industry, the way things are conceived, made and shipped to the customers”. Thus, it
is very important to have knowledge of what is happening in the apparel market in order to adapt easier
to the new era and act faster than your competitor.

Seize

The seize capability is very important to address the sensed opportunities and capture value from them.
Figure 23 illustrates the mechanisms that a large-sized firm use to address the sensed opportunities.
Addressing opportunities requires improvements and investments in technological and complementary
resources.

In a large-sized company once the opportunities have been sensed, it is essential to design mechanisms
that would capture the value from them. After spotting the new prospects of the digitalization, they are
creating a plan of where those new prospects can be implemented in their manufacturing process and
improve the current processes. It is crucial to detect exactly which technologies are the best fit for their
manufacturing in order to be able to capture value from them. Ways of seizing the new opportunities are
enhancing employees’ skills in order to motivate them and engage them in the transition phase.
Moreover, they not only invest in having in-house R&D activities, but also, they collaborate with external
partners in order to have a full overview of the benefits. An interviewee from company E mentioned that
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they collaborate with external consultants in order to have a complete advice on how they can manage
effectively the digital transformation.
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Figure 23 Seize capability of a large-sized Company

In addition, they invest in reshaping its business model. It is evident, that changes in the strategic plan and
structure have to be done in order for those investments to be proved beneficial for the company.
Currently they are investing in a motivation strategy to empower employees to participate in the digital
transformation. Furthermore, they hired external employees with advanced IT skills in order to support
the transition to the digital era.

Transform

Figure 24 illustrates the transforming capability of a large-sized company. The role of the Dynamic
Capabilities is crucial for a firm to adapt to the digitalization world. Taking into consideration the aspects
of the Teece Capability Framework (Figure 12), a large-sized company invests in reconfiguring its
organizational and technological assets.

For a smooth transition, the company design mechanisms in order to avoid tensions among the activities
of employees and the actions required to attain a profitable performance. Incentive alignments are
necessary to motivate and empower workers to participate in the digitalization of the manufacturing
process. Company E targets in advancing employee’s skills to strengthen their motives for the
transformation. Interviewee specified that the company “provides the opportunity to the employees to
advance some of their skills, for instance technical skills but also the opportunity to broaden their
knowledge around management, marketing and awareness around fashion trends with seminars”.

Furthermore, a respondent from company E mentioned that they are still in the transition phase, but
they have seen changes regarding their competitive position in the market. The respondent stated that
the digital transformation of the company has increased by far their competitive position and they are
seeking for future investments in order to maintain the competitive advantage. Future investments are
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significant not only for staying active in the transformation but also to continuously trying to enhance
their performance.
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Figure 24 Transform capability of a large-sized company

Eurostat data and reports on the digital transformation of Greek apparel manufacturing

Secondary data was gathered from public databases and consultancy reports to increase the validity of
the data gathered from the interviews. In addition, there is a comparison of the interview responses and
the data gathered from online databases and reports to increase the strength of the research. Firstly, it is
introduced a general overview of the situation of the apparel manufacturing in Greece and if they can
sense the benefits. Secondly, itis presented how firms are seizing and transforming their dynamics around
digital transformation.

Statistical data on the number of enterprises operating in the apparel manufacturing are showing in the
graph below (Figure 25). It is evident that there is a significant reduction in the number of the companies
over the years.
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Figure 25 Number of enterprises operating in the wearing apparel (source: Eurostat)

Figure 26 shows the gross investment enterprises have done in machinery and equipment in the time
period 2010-2015. It is evident, that in 2014 although the number of enterprises was slightly improved in
comparison with the previous year the gross investment in machinery and equipment was decreased.
However, in 2015 with much fewer companies the investment was increased. In the mid of 2015, there
was a financial crisis in Greece where a lot of manufacturing activities were crashed out (Khan 2017).
Based on the observation from the two graphs it is evident that despite the significant reduction of the
apparel firms, the apparel manufacturers concentrated more on investment in machinery and equipment.
The available data on R&D expenditure is illustrated in Figure 27. It is evident that in 2015 there was an
increase in the business expenditure in R&D activities in comparison with 2013, where the expenses on
R&D were much lower.

Furthermore, there is an increase in the R&D activities and in the investment in equipment and machinery
the last year. Figure 28 illustrated the available data for 2014 for all the innovation activities that took
place in the Greek apparel manufacturing. It is obvious that there is significant investment in R&D activities
and in the acquirement of machinery, equipment and software. From this data, significant insights can be
extracted that describes that there are actions that take place around the sensing of the digital era. In
Figure 29 it isillustrated the challenges to not innovate for the year 2014. The reasons that are confirmed
also from the data collected from the interview are the financial barriers and the uncertainty in the market
demand. Moreover, there are also confessions from the interviews that they want to invest in innovation
but there are large barriers, such as the uncertainty of the investment. More specifically, an interviewee
mentioned “Because sometimes when something is very new, you do not trust it 100% of how profitable
this will be, so you may wait first to see some results on others before investing”.
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Figure 28 Innovation activities in apparel manufacturing for 2014 (source: Eurostat)
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Figure 29 Reasons for not innovating in apparel manufacturing for 2014 (source: Eurostat)
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The Internet is a basic tool on digital technologies, having connectivity among the devices and processes
facilitate the digital transformation. From Figure 30 it is evident that the internet is in almost every apparel
manufacturing company, covering 94% of the sector in 2017. All respondents mentioned that they use
the Internet in most of their activities.

III

Another important “tool” that facilitate the road to digital transformation is acquiring IT skills in the
company. Figure 31 demonstrates the percentage of enterprises that have invested in training their
employees to develop and upgrade their ICT (Information and Communication Technology) skills. It is
observed a slight decrease in 2017. In comparison with the other European countries as shown in Figure
32, 2016 was the year that there was a general action on training their employees around ICT skills in
order to embrace them into the digital transformation. In comparison with the responses from the
interviews, most of them revealed that if they do not acquire yet specialized IT personnel, they are in
search for future hiring; as they consider an important knowledge to obtain during the transition process
to gain most of the benefits from the new technologies.
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Figure 30 Percentage of apparel manufacturers that have internet access (source: Eurostat)
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Figure 31 Percentage of apparel manufacturers that provide training to their employees (source: Eurostat)
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All the respondents in the interviews mentioned that they have implemented an ERP system to facilitate
warehousing operations while also the ordering process before the production. More specifically,
respondent stated that “The implementation of the ERP system automated a lot of the processes in the
pre and post-production process and definitely improved the productivity and the efficiency of the tasks”.
According to Figure 33 the percentage of the apparel manufacturers having an ERP software is more than
50 % in 2015, due to limited data there is not available for more recent years. However, Figure 34 shows
the enterprises that are using Big Data to analyze data not only by using personnel but also using external
resources. The graph illustrates data from 2016 and shows quite a significant movement analyzing data
from internal resources, which leads us to the conclusion that enterprises have trained or hired employees
with IT skills and have a Big Data technology, such as an ERP software.
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Figure 32 Percentage of Apparel manufacturers training their personnel (Source: Eurostat)
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Figure 33 Percentage of apparel manufacturers having ERP software (source: Eurostat)
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Concluding, there are activities around sensing the new opportunities in the apparel manufacturing but
of the uncertainty in the market demand, due to financial reasons, Greece is undergoing the digital
transformation at a small pace. However, there are actions that drive the apparel manufacturing in the
digital transformation. For instance, by training their employees around IT specializations and engage
them in the transition process. Taking into consideration the data extracted from the interviews and the
secondary data extracted from public databases, it is evident that in Greece the last 3 years there are
actions to embrace the digital transformation.

6.3 Summary of the findings

The main drivers for digital transformation (see Figure 35) resulted from the aforementioned analysis are
the need to meet production targets faster and accurate and thus firm’s growth. Little less need is the
need to use digital technologies in the manufacturing to improve the reputation of the firm and to
communicate with the wholesalers and suppliers (textile firms). Moreover, sustainability is also the main
driver for the respondent firms which also is for Levi Strauss & Co (see Section 6.1) was a motivating power
to innovate.
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Figure 35 Drivers of digital transformation

From the analysis of the primary data, it is evident that most of the Greek apparel manufacturers are still
in a transition phase. They invest in training their employees to acquire IT skills in order to engage them
in the digital transformation. Most of the respondent companies, except the medium and the large one,
they do not have an internal R&D department, but they appear to be more open-minded, having
embraced the new innovative technologies and reshaped their business models. However, due to the
financial situation, there is quite an uncertainty in the apparel industry, which is a considerable barrier to
innovate. For that reason, the transformation to digitalization is going at a low pace.

The role of the Dynamic Capabilities in the digital transformation is crucial to first sense the benefits from
the new technologies and then seize those opportunities and reconfigure the tangible and intangible
assets so as to achieve a digital transformation. The respondent firms which vary from size and market
share have the characteristics of the Dynamic Capabilities to support digital transformation, although they
lack some aspects as described above. In comparison with the three giant apparel manufacturing firms
that were described in section 6.1, the extent to which Greek manufacturers have undergone digital
transformation is quite small but comparable. For instance, the respondent small-sized firms are lacking
from a proper R&D department that will enable them to be the first to identify and shape the right
mechanisms for their prosperity. However, they follow some R&D activities that facilitate the sensing of
the opportunities. In addition, none of the respondents, even from the large firms did mention anything
on the protection of their know-how. Limited awareness of the importance of the intellectual might be
the reason.
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Table 4 summarizes all the characteristics of the Dynamic Capabilities that have a significant role in the
digital transformation of the apparel manufacturing in Greece.

Dynamic Micro Small Medium Large
Capabilities Sized Sized Sized Sized

Internal R&D / select i _ N .

new technologies

Collaborations + + = -

External R&D + + - +

Identify market changes + + + +

Reshape BM + + + +

Decision-making . .
protocols

Enterprise boundaries
to manage

- + - -

complements and

“control platforms”
Loyalty & Commitment + + + +
Transform Decentralization + + + +
Governance + + + +
Cospecialization - - - -

Knowledge
+ + + +
Management

Table 4 Summarize the Dynamic Capabilities of all the seven firms based on the company size

7. Conclusions

The aim of the study is to shed light on how Greek apparel firms are managing the digital transformation.
Comparison between the existing evidence describing the role of Dynamic Capabilities in established
apparel companies that have undergone digital transformation and findings from primary research on
apparel companies in Greece was done to give the primary data more credibility/reliability. This study
offers insights on companies from different sectors and sizes in Greece. To identify how apparel
companies in Greece deal with digital transformation in the manufacturing process, qualitative research
and a multiple case-study analysis were applied. A multiple case-study was constructed to give a detailed
analysis of the issue of digital transformation and its correlations to the Dynamic Capabilities framework.

To identify the Dynamic Capabilities of the firms, an extensive literature review on the topic was
conducted. The Dynamic Capability Concept consisting of three groups of organization and managerial
activities (sense, seize and transform) was used to provide an extensive analysis of how firms are achieved
change in the digital era. The Teece framework (2007) (see Figure 12) with the three groups was selected
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to analyze the results from the interviews and give an in-depth insight into how firms deal with the subject.
Moreover, secondary data was gathered from online databases and consultancy reports and was used to
add additional emphasis on how Greek apparel manufacturers are handling the transformation to a digital
era.

The answer to the research question is given based on the analysis of the primary data supplemented
with the secondary data. The research question of the study is “What is the role of the Dynamic
Capabilities in the Digital Transformation of the apparel manufacturing in Greece?”.

The apparel manufacturing involves three main phases — design, production and distribution- all of which
are facing huge changes due to the implementation of new digital technologies. The design phase is being
transformed from paper-based techniques to an entirely digital one, using 3D fashion design software. In
addition, the production phase is replacing the manual work with machinery using digital technologies to
improve productivity and accuracy. Finally, in the distribution phase, warehouse operations and
coordination of the entire process is being transformed to an automated process, enhancing the precision
of the procedure and the productivity.

From the analysis, it is evident that apparel manufacturers in Greece are still in a transition phase. There
is a limited awareness of the clothing market about the advantageous implementations of the digital
technologies in the manufacturing. From the Eurostat data, it is evident that low market demand is one
of the reasons companies are not considering innovating in that direction.

Considering the Eurostat data, Greek apparel manufacturers are aware of the benefits from some of the
digital technologies, for instance Big Data. The percentage of the firms using Big Data reached 78% in
2016, which concludes that there is an awareness of some digital technologies. Knowledge around
robotics, additive manufacturing, loT, augmented reality and simulation are still in the primary phase.
Most of the resources that respondent companies using to extract information an raise awareness on the
topic are exhibitions and forums. Rarely firms have an internal R&D mechanism that will allow them a
more comprehensive understanding of trend. However, R&D is not the only one aspect of Dynamic
Capabilities that will facilitate the company to sense the trend, collaborations are another useful tool that
contributes to effectively identify market opportunities and changes easier and faster. The role of a
sensing capability consists of mostly collaborations with external partners and outsourcing R&D activities
that help micro and small-sized firms to identify market opportunities. While for medium and large-sized
firms, it is evident that the internal R&D mechanism and outsourcing activities facilitate the identification
of the digital movement.

After sensing it is important for a firm to have the right mechanisms to seize those opportunities. Micro
and small-sized companies consider that reshaping the business model will facilitate to capture value from
the new technologies. Small-sized firms are using complementary support from external partners to
identify and avoid bottleneck assets that may occur during the transition process. In addition, medium
and large-sized firms not only reshape their strategy, but they also have standardized procedures in the
decision making so as to avoid errors and biases during this phase. Moreover, taking into consideration
the Eurostat data all firms, regardless of size, consider that engaging and motivating their employees will
enable them to grasp the benefits from the new technologies more effectively. In conclusion, the role of
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seizing capability is mainly supported by reshaping the business model and creating a motivation strategy
for the employees to engage them in the process.

The successful recognition and adjustment of technological opportunities lead to a firm’s development
and profitability (Teece 2007). A key to maintain the competitive advantage is the ability to transform or
reconfigure assets and structures. All the respondents mentioned the importance of engaging employees
in the decision-making process. By doing this, firms are enabled to achieve better liability of managerial
decisions so that the “recognition of opportunities and threats could proceed more thoroughly and
expeditiously” (Teece 2007, p.1336). Another important aspect of a transformation capability that all the
respondents mentioned is the knowledge. It is very important to enrich and develop personnel’s skills and
current company’s knowledge resources to gain profit from the new technologies. In addition, incentives
are shaped to the employees to empower the transition by improving their skills and rewarding them. In
conclusion, the role of the transformation capability for apparel manufacturers in Greece mainly is
supported by enhancing employees’ knowledge to support the digitalization of the manufacturing and
provide them incentives to motivate them to engage in the transition. Also, in conjunction with the
Eurostat data, all firms invest in expanding their personnel to support the implementation of new
technologies.. In addition, regarding the major problems that the apparel industry is facing (see
Introduction), the findings lead to the conclusion that digital transformation is important to overcome the
challenges of poor market research and an easier and more precise method to monitor competition.
Based on the findings from secondary data, digital technologies are a way to develop original and novel
creations, in a world that fashion industry is characterized by mass production

8. Discussion
8.1 Theoretical implications

The current study provides insights which contribute to the existing literature of firms’ Dynamic
Capabilities and the digital transformation of apparel manufacturing firms. In addition to firms’ Dynamic
Capabilities, the current analysis offers valuable insights into the applicability of the digital technologies
in the apparel manufacturing and the degree in which Greek apparel manufacturers have been digitally
transformed.

The analysis suggests that Dynamic Capabilities Framework (Teece 2007), represents how Dynamic
Capabilities influence the digital transformation of the manufacturing process of firms examined. For the
examination, micro to large-sized firms were tested to provide a holistic overview of the implementation
of digital technologies in the manufacturing. Furthermore, the conclusion provided was that regardless of
the size, Greek manufacturers have already implemented some digital technologies either in the pre-
production and post-production or in the production process. However, due to lack of proper mechanisms
and to financial reasons they are lacking to get full advantage of all the new digital technologies.

In terms of the Dynamic Capability Framework (Teece 2007) and the presented results, firms need to have
mechanisms that will benefit the identification of opportunities and threats from digital technologies
(Teece 2007). Greek apparel manufacturers have some of the necessary mechanisms that needed to
identify and sense the opportunities from digital technologies and gain competitive advantage. However,
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according to the responses there is a lack of specialized employees in R&D and IT that would facilitate
companies to fully understand the benefits from the new technologies. On the other hand, Greek firms
are engaging with external partners to get advices and consultations on the implementation of new
technologies. Moreover, most of the respondents mentioned that although they are aware of the Industry
4.0, they are not yet fully alerted for all the digital technologies that can be implemented in the
manufacturing. Therefore, Greek firms can sense the benefits but not yet in the whole, due to the limited
awareness of the trend. Taking into consideration the seize capability, it is important to reshape business
strategies and changes in the resource base of the firm to seize the sensed opportunities (Teece 2007;
Reilly & Tushman 2007). Greek firms do not refuse to change its resource base, however due to the
financial crisis, they are undergoing changes in a small pace. Based on the transformation capability, it is
essential to reconfigure or transform tangible and intangible assets in order to ensure a continuous
development and a competitive advantage (Teece 2007; Aberg et al. 2017). Greek apparel manufacturers
are still in the transition phase, but according to their responses their current transforming capabilities
can benefit the transition and ensured a competitive advantage.

8.2 Limitations to research

To ensure the viability of conducting this research in six months, the study focus was limited. An aspect
that could consider a limitation is the small sample that used in the analysis part. In addition, due to the
small primary data it could be the likelihood that the respondent’s viewpoint is an imprecise reflection of
the events. However, the use of secondary data benefitted the enhancement of the reliability and validity
of the research.

To augment and extend this study’s findings with large quantitative databases, the need for further
examination is highlighted. Conducting this research again using quantitative data and adopting other
gualitative methods and more comparable case studies would be valuable to provide a further overview
of the digital transformation of apparel manufacturing. Nonetheless, it can be argued that this study is an
initial attempt to investigate and examine the stage at which apparel manufacturing firms are
experiencing digital transformation. There are limitations according to the small sample and there is
limited viewpoint on the role of the Dynamic Capabilities in the digital transformation on large and
medium-sized firms. Therefore, it would be interesting a similar investigation but specified for medium or
large-sized firms. Moreover, it would be interesting to investigate in the future the extent to which apparel
manufacturers have undergone digital transformation and providing qualitative and quantitative case
studies.

8.3 Managerial implications

The conclusions of this research indicate that the Greek apparel manufacturing is now undergoing digital
transformation in a slow pace but has potentials to develop and enhance its Dynamic Capabilities to
further grasp the advantages from a holistic digital transformation in the future.

Firms are sensing the benefits that digital transformation offers but are lacking mechanisms that will
facilitate the proper transition to the digital era. Specialized persons in R&D can influence the sense and
the full understanding of the benefits that digital technologies offer. Moreover, having specialized
employees can facilitate the proactive identification of problems, while also the methods that can be used
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to overcome those challenges. It is very important for firms, to stay ahead of the new trend in order to
survive. Digital technologies, such as robotics and additive manufacturing, are transforming the
manufacturing in the apparel industry and firms have to be flexible and agile to adapt to the new era.
Firms should create the necessary communications and infrastructures to successfully understand and
manage data and real-time information that will benefit the construction of new business models and
therefore the attainment of the competitive advantage.

However, Greece is now getting awareness of the digital transformation of the apparel manufacturing
and has the potential to develop the needed capabilities. It is important to be fully informed about the
benefits from digital technologies and the suitable areas of the application, to take a full advantage of it.
By areas of applications, it is meant the perfect timing and place of the implementation in the
manufacturing process. Moreover, it is crucial to have knowledge of the mechanisms that would benefit
the smooth transformation process. Such mechanisms can be research and development but also future
collaborations. Therefore, it is significant for a firm to acquire Dynamic Capabilities to better manage the
digital transformation and gain competitive advantage.
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Appendix A: Interview structure

Introduction

Thank you for taking the time for this interview. My name is Areti Kaplanidou and | am a master student
at Utrecht University. My supervisor Dr. Annika Lorenz and | are currently investigating firms undergoing
digital transformation processes. Particularly, my thesis focuses on the digital transformation of the
manufacturing process in the apparel industry. Digital transformation is described by a fundamental
transformation of the entire business/manufacturing process through the implementation of digital
technologies. These technologies are e.g.: Big Data analytics, autonomous robots, additive manufacturing,
simulation, system integration, cloud, internet of things and cybersecurity. These technologies have

begun revolutionizing the way business in the fashion industry operates.

The aim of the research and research question

Considering increasing consumer’s demands there is a growing need for apparel firms to strengthen their
competitive advantage. Digitalization in the manufacturing process enables better monitoring of the
processes and therefore enhances efficiency, quality, transparency and flexibility. Therefore, in this
interview, I'd like to discuss with you whether your company has considered implementing any digital
technologies into the manufacturing process and how your company uses its dynamic capabilities to adapt

to the new digital era.

Interview process

The interview starts with some preliminary questions about your company, followed by some questions
about whether your company has implemented digital technologies and why, and finally how your firm
uses its dynamic capabilities to adjust to the fast-changing environment. The interview follows a semi-
structured approach with open-ended questions. Please answer freely and add experiences and thoughts

you have spontaneously.

Confidentially, privacy and anonymity

The analysis of the data is done confidentially and anonymously and will only be published in an
anonymous form. In order to study the interview results, the interview is recorded, transcribed and
temporarily saved for scientific purposes. The recordings are just used for this purpose and the research
results will be provided to you after finalizing them. With your participation you consent to these

conditions.
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Case
Position

1. Introduction

1.1 What is your position and role in the company?

1.2 Please, could you tell me how long have you been in the company? S

1.3 When has the company been founded?

1.4 How many people are currently working for the company?

1.5 What is the average manufacturing lead time?

1.6 How much it spends on R&D?

1.7 What were the revenues in the past year?

1.8 Are you aware of this new technological trend (Industry 4.0, digital transformation and digital
technologies)?

1.9 Which smart technologies of the following are you using in your manufacturing process? Are
you planning to establish other technologies as well? If so, which ones?

2. The company has implemented digital technologies
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2.1 Are you aware of the benefits that digital technologies offer? And if so, what are they?

2.2 Do you believe that the company can sense the benefits that digital technologies offer? Did
the company ever invest in research and development before implementing the digital
technologies in the manufacturing process?

2.3 Can you describe the transition process (process/ transition time/resources/organizational
changes)?

2.4 Which advantages of this implementation did you see so far?

2.5 Did you face any challenges during the digital transformation?

2.6 If so, please name them and describe how did you overcome them?

2.7 Apart from the above, did you face any resistance from your workforce? If so, how did you
overcome it?

2.8 Does the company provide any workshops or trainings to their employees? If so, what kind of
trainings?

2.9 Have you hired employees with new skills (such as IT, R&D) to support the switch to smart
technologies?

2.10 Do you believe that the implementation of the digital technologies has changed
company’s position in the competitive market?

2.11 Are you thinking of investing in more of the digital technologies that are mentioned in
the beginning after this interview? If so, can you name them and describe the reason for
investing?
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2.12 What is the reason and the weight of importance each reason for investing in the
implementation of digital technologies in the production process?

(scale 0 (Not important) to 5 (very important))
Communication with customers
Communication with consumers

Communication with suppliers
Meet production goals
Increase production speed
Diagnosis and prognosis of possible changes in the
future
Sustainability
Prognosis of failures/error in the production process
Growth sales

Reputation

The company has not implemented digital technologies

2.13 Are you aware of the benefits that digital technologies offer? And if so, what are they?

2.14 Do you believe that the company can sense the benefits that digital technologies offer?
Did the company ever invest in research and development before implementing the digital
technologies in the manufacturing/warehousing process?

2.15 (Hypothetically) In case you decide to implement some of the technologies, can you
describe the transition process (process/ transition time/resources/organizational changes)?

2.16 What was the main reasons of not implementing the digital technologies so far in your
production/warehousing process?
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O unawareness
o financial reasons
o not enough employees
o culture
o other?
2.17 Did you face any challenges before deciding to implement digital technologies in your
production/warehousing process?
2.18 If so, please name them and describe how did you overcome them?
2.19 Apart from the above, did you face any resistance from your workforce? If so, how did
you overcome it?
2.20 Does the company want to implement some of these digital technologies in their

manufacturing/warehousing process in the future? If so, have they redesign their resource
base of the company, so as to raise awareness over the digital technologies? (i.e. hire staff
with IT skills, R&D)

2.21 Have the company hired employees with new skills (such as IT, R&D) to support the
switch to smart technologies?

2.22 Does the company provide any workshops or trainings to their employees? If so, what
kind of trainings?

2.23 Do you think that your current manufacturing process is good enough compared with
what your competitors are doing? Are you aware what your competitors are using in their
manufacturing process?
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2.24 Were there any changes in the production line in order to be more competitive?

2.25 Are you thinking of investing in some of the digital technologies that are mentioned in
the beginning after this interview? If so, can you name them and describe the reason for
investing?

2.26 What are the reason and the weight of importance each reason for investing in the
implementation of digital technologies in the production process?

(scale 0 (Not important) to 5 (very important))
Communication with customers
Communication with consumers

Communication with suppliers
Meet production goals
Increase production speed
Diagnosis and prognosis of possible changes in the
future
Sustainability
Prognosis of failures/error in the production process
Growth sales

Reputation
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