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Abgtract The purpose of this study is to explore the types and levels of technologica innovation in fashion companies at
different gromth stages. For this purpose, this study used quditative ressarch methods. Quditative research was conducted
through indepth interviews with 20 experts working for fashion companies, taking into account the supply chain within the
fashion industry. The reults of this study are as follows Firgt, the technologica innovation types for fashion companies are
divided into exploitative innovation and exploratory innovation. Second, the levels of technologica innovation are found to
differ according to the category of fashion companies. Generdly, the fashion companies show higher levels of exploitative
innovation than exploratory innovation. Third, the types and levels of technologica innovation differ according to the growth
stages for fashion companies It is found that the companies in the high growth stage concentrate more on exploratory

technologicd innovation, such asthe devel opment of new products and product diversfication.
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Introduction

The continuous devdlopment of technology and rgpid
changes in consumer needs are accderating and shortening
product lifecycles. Additiondly, fast-paced globdization and
informatization are intensifying various types of competition.
In this fierce busness environment, innovation has dways
been emphasized as a way to revitdize busnesses and the
economy  (Damenpour, 2014; Koo, 2019). Innovaion
destroys the existing order of markets and companies, crestes
new ways for competition, forms barriers to entry, and
becomes a source of competitive advantage (McCarthy &
Schoenecker, 1999; Porter, 1985, Schumpeter, 1942).
Therefore, the innovativeness of a company is regarded as a
key success factor in this era, regardess of the size of the
indugtry or the company (Yoh, 2012). Among such
innovaions, the concept of technologicd innovetion is

International Journal of Costume and Fashion Vol. 20 No. 1 2020

gradudly expanding from only innovating products and
production processes to broader innovation of the product,
process, marketing, and organization (OECD, 2005). In
addition, this is playing a key role in enhancing the
productivity and competitiveness of a company (Chang &
Kim, 2009).

However, researchers emphasize that innovation must
be supported in atimely and proper manner, according to the
company’s decison-making process. The growth stage of a
company plays a very important role in the reaionship
between innovaion and peformence For exarple,
innovation is very high a the time of a company’s launch,
but this levd of innovation tends to decresse over time
(Kimberly, 1979; Koberg, Uhlenbruck, & Sarason, 1996;
Quinn & Cameron, 1983). In addition, the influence of other
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factors affecting performance of innovation aso depends on
the company’s growth stage. Therefore, it is necessary to
devdop and goply new innovations according to the
company’s growth stage in order to respond appropriately to
changing environments, and not smply to change the way of
innovation that has dready been developed by other
companies Inthisregard, it is very important to discover the
types and leves of technologica innovation that have an
impact on company performance according to growth sage.

The fashion industry itsdf isan indudtry that congtantly
pursues innovation, and it is an industry oriented around
SMEs (smdl and mediumsized enterprises), presenting
relatively low barriers to entry. Fashion companies can only
survive and grow if they commercidize new ideas ahead of
others and dominate the market. In particular, the wave of the
4th Indudtrid Revolution has dso affected the fashion
industry, converging on a vaiety of hightech web
technologies and gpplications, induding e-commerce, RFID
(radio frequency identification), web PDM (product
devel opment management), PLM (product life management),
and 3D-smulation programs, in stark contrast to the existing
labor-intensive sawing industry. However, the concept of
innovation in the fashion field has been mainly focused on
consumer innovation and usage innovation, due to its
indugtrid characterigtics, while issues of accessihility of data
have made research on technologicd innovation in fashion
companiesinaufficient.

Therefore, this sudy examines the types and leves of
technologicd innovation for fashion companies, aong with
how these types and leves of technologica innovation differ
in each gromth sage This sudy hdps in sdecting and
concentrating a company’s limited resources by presenting
guiddines on the acceptance of technologicd innovation,
which is an important decision in prioritizing the cogt, time,
and effort put into business management.

Background

Technological Innovation

Innovetion is varioudy defined and gpplied by scholarsin a
wide range of disciplines Schumpeter (1942), the founder of
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the conoept of innovation, defines innovation as changing or
shifting the balances that operate within a particular
technologicd framework. The result of this brings new
products for customers, new ways of manufacturing or
trangporting goods, new markets, new forms of industrid
organizations, etc. Souitaris (2001) indicates that R&D efforts
for technologicd innovaion are ultimatedy an important
source of innovation and one of the most important activities
related to innovation. Gopaakrishnan & Damanpour (1997)
dso inply that the mogt basc form of innovation is
technological innovaion, which is becoming even more
importart in the 21 century, with the transtion to a
knomMedge-based economy.  Schunpeter  (1942)  defined
technological innovation as producing and sdling new
products through a combination of production methods, such
& proceses, makes raw meterids, and organizetions
Marquis (1969) dso naromy defined technologica
innovation as being limited to products and processes
integrated with new technologies, manufacturing new
products, and new-market development. From the OECD'’s
(2005) Odo menud, Technologica Innovation Evauation
Manud, technologicd innovation has been broadly defined as
conoepts that incdlude product innovation, process innovation,
merketing innovation, and organizationd innovation. Moon
(2020) dso introduced techndlogica innovation in referring
to product and process innovation, and as a mgor factor in
improving a company’s competitiveness and peformance.
Therefore, the technologicd innovation in this study is based
on the OECD (2005) Technologicd Innovaion Evduaion
Manua and encompasses dl fegtures of product innovetion,
process innovation, marketing innovation, and organizationd
innovation, extending from definitions limited to innovation
in products and processes alone.

Many studies on innovation in the field of busness
adminidration have been conducted with research on
Oefinitions and messurement methods for  technological
innovation, determinants and  influence  fadtors  of
technological innovation, and the rdationship between
technologica innovation and performance. However, many of
these studies have been limited to consumer acceptance of
innovative products or technologies, despite the importance of
innovaion in the fashion indudry. In addition, resserch on
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innovation in fashion companies has not been activey
conducted, due to issues with accessibility in data collection.
For these reasons, research on the acceptance of technologica
innovation in fashion companies remains insufficient, and the
technologica innovation activities and associated leves of
fashion companies are not well undersood. Therefore, this
sudy ams to enhance the undersanding of fashion
companies technologicd innovation by exploring the types
and utilization leves of technologicd innovaion in the
supply chain of thefashion industry.

Innovation Type

Snce the concept of innovaion wes firgt presented by
Schumpeter (1942), many concepts rlated to innovation
have seen continuous evolution up until the present day.
However, the concept of innovationistill widely covered by
many scholars, and it is dassified into various types because
of the difficulty of dearly defining it as a sngle concept.
Types of innovaion are dassfied in the following way:
product innovation and process innovation, according to the
object of innovation; radicd and gradud innovaion,
according to the degree of innovation; mgor and minor
innovation, according to the importance of innovation, ec.
(Kwak & Suh, 2010; Langley, Pds, & Ort, 2005). It is
generdly dso divided into management innovetion and
technologicd innovation (Daft, 1978; Evan, 1966). As such,
innovations can be dassfied in various ways according to
the standards, but they can aso be divided and summarized
asinnovations for efficiency and innovations for new market
cregtion. Technologica innovation for efficency is
exploitdive innovaion tha increeses productivity and
eficency by utilizing exising products, technologies,
services, dructures, processes, etc., rather than pionesring
new markets. In contragt, innovation for market cregtion is
exploratory innovation thet crestes vdue and incresses
profitability by actively developing and gpplying products,
technologies, services, tructures, and processes in new way's
to creste new markets (Daft, 1978, Hamd, 2001; March,
1991; Robey, 1991). Therefore, this study aims to categorize
the attivities of technologicd innovaion currently being
usd in fashion companies by categorizing them under
exploitative innovation for efficdency and exploratory
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innovation for new merket creetion.

Shin & Kim (2012) inssted thet different goproaches
are needed depending on the type of innovation in order to
improve peformance, as the factors affecting performance
vary according to the type of innovation. Song & Shin (1998)
reveded that larger companies tend to focus on process
innovation, while SMEs focus on product innovation,
arguing that there are differences in the use of technologicd
innovation, depending on the characterigtics and scde of the
company. Therefore, this study classfies different types of
companies according to ther location in the supply chainin
the fashion industry and detects the utilizetion leves in
technologicd innovation for different types of companies.

Growth Stage of a Company

Companies grow in tages, and this is not easily changed.
The growth stage changes the environment that companies
face as they form activities and organizations suitable for
their growth stage and establish associated business strategies
(Lavoie & Culbert, 1978, Lee & Shim, 2007; Miller &
Friesen, 1984; Quinn & Cameron, 1983). Many empiricd
studies have been conducted in accordance with this, such as
on the criteriafor distinguishing growth stages, performance
by growth stage, and reaionships between growth stages
and business drategies. Scholars divide the growth stage of a
company into either athree-stage modd, four-stage modd, or
fivestage modd (Hamhdltz, 1995; Hoy, 2006; Miller &
Friesen, 1984). Among these, the three-stage modd, which
divides the gronth stage of a company into the generator,
growth, and meturity stages, isthe most widely adopted.

In generd, companies need to consder different factors
for each growth stage, such astherisk factors associated with
the generator stage, how to organize, check, and evauate the
company during the growth stage, and whether to make
changes during the maturity stage (Lippitt & Schmidt, 1967).
Smith, Mitchdl, & Summer (1985) argued that corporate
executives should prioritize coordination efficiency in the
generator stage and technica and strategic efficiency in the
growth and maturity stages. Kim & Ha (2000) reveded the
key success factors for different growth stages for domestic
datup compenies They indsted tha new-product
devel opment was a key success factor in the generator stage,
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while cusomization and sufficient capitd were the success
factors for the early growth stage and high growth stage, and
Setting up an organizationad management system wias a key
factor during the meturity stage. Bae, Choi, & Hwang (2001)
a0 reveded that the success factors for SMEs are not
uniform but differ in each growth stage They summearized
the success factors for each stage, such as mativation and
autonomy regarding the task in the generator stage, company
scde and marketing ability during the growth stege, and
product line, market consstency, and qudity advantages in
the maurity sage Lee & Chang (2001) dso conducted
reseerch on startups to reved differentiation in technology
innovation, quaity, and marketing as important in the early
stages of the startup, but thet differentiation of technological
innovation and capital mobilization are key successfactorsas
companies move into the growth stage and meturity sage.
Throughtheliterature review, it was found that important
success factors, such as the decison-meking process and
business drategy, changed according to the company’s
gronth stage, and these reaulits differed dightly, depending
on the sze of the company and the industry. It wes dso
inferred that the required technologicd innovation varies,
depending on the type of company and growth stage in the
fashion indugtry, which has different characterigtics from the
generd menufacturing industry.  Therefore, this study
examines the types and levels of technology innovation
required for each growth stage of afashion company.

Methods

Research Questions

The purpose of this gudy is to explore the types of
technologica innovation for fashion companies and to find
out how these types differ according to their podtion in the
fashion industry’s supply chain. Additiondly, the types and
levels of technological innovation are examined in esch
growth stage for fashion companies. The research questions
specificaly sdlected for this purpose are asfollows

1. Invedtigate the types of technologicd innovation for
fashion companies.
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2. Invedtigate the differences between types and levels
of technologicd innovation according to a
company’s postion in the supply chain of the
fashion industry.

3. Invedtigate the differences between types and leves
of technologica innovation in each gronth stage for
afashion company.

Data Collection & Analysis

The research methods in this study used quditative ressarch
methods through in-depth interviews, as there exists no
auitable framework for measuring technologicd innovation
in fashion companies In the fashion industry, there are
various types of companies, such as fiber and textile
companies, subsdiary companies, gppard manufacturers,
other accessory manufacturers, digtributors, and garment
producers, depending on their position in the supply chain. In
addition, it is speculated that there exig differences in
technologicad innovation according to the types of fashion
companiesin the supply chain. Thus, dassification was set as
fibers, textiles, garment production, and appard menufacturing
and digtribution, according to the podtion in the fashion
industry’s supply chain. A totd of 20 companies were
sdected: for fibers (3 companies), textiles (2 companies),
garment production (3 companies), appard manufacturing
and digribution (12 companies in totd, for men's wesr,
women's wear, unisex casud wear, sports and outdoor weer,
and underwear), and in-depth interviews were carried out.
Hightlevel experts were sdlected as interviewees, recognized
asbeing ableto fully understand and explain each company’s
business gtrategy and performance (average work experience
= 142 yeas) with an understanding of the erntire
supply-chain process for fashion companies Table 1 shows
generd information regarding the 20 companies, dong with
basic informetion regarding the interviewees. Respondents
were evenly sdected across various postions, from
representatives to executives, and the departments were d<o
sporead out across various fidds, such as merchandising,
sdes design, production, generd maenagement, ec., and
years of experience ranged from at least 4t0 25 years.
Theinterview guide approach by Patton (1990) was used
for the inteviens HFrse, a sructured quesionnaire wes

7



Technological Innovation of Fashion Companies

Table 1. General Information of Interviewee and their companies

Interviewee Characteristics

company name

1 H Chemical Fiber General Manager Planning/Sales 14
i 1 i a
2 Fiber D Cottonl Splnlnlng Vice President 20
3 P Chemical Flb.e v Director A2 19
Post-processing
4 ] J Textile Design CEO A2 21
Textile . )
5 L Textile Design CEO 2 25
6 Garment S Vendor Manager Sales Marketing 11
7 production J Vendor CEO 2 22
8 (supplier) M Vendor Manager Sales Marketing 13
9 L (brand T) Casual Manger Merchandising 12
10 M (brand B) Casual General Manager Production Management 17
11 V (brand V) Women's Casual Manager Design 15
12 S (brnad O) Women General Manager Production Management 15
13 H (brand T) Women General Manager Production Management 19
14 Appargl J (brand B) Sports Manger Sales planning 4
manufacturing & o
15 distribution J (brand P) Men Manger Merchandising 5
16 J (brand R) Adult Casual Manger Merchandising 5
17 K (brand K) Outdoor Manger Sales 6
18 Y (brnad N) Outdoor Manager Merchandising 10
19 D (brand A) Sports General Manager Sales 21
20 S (brand Y) Lingerie Manager Design 9

a: It does not belong to a specific department because he oversees the entire company

developed, based on which questions were posed. In the
process of questioning and answvering, if a question arase in
reldion to the content of a response, the quetion and
answering process was performed once again. The interview
was conducted a the interviewee s office and took place over
the course of roughly 90 to 120 minutes. All interviews were
recorded, and, during the andyds of the interview, two or
three additiond inteviews were conducted, as nesded.
Interview questions were asked regarding the types and levels
of technologica innovation for the respective company and the
performance of such innovation, and the fashion company’s
overd| business process was then presented, dong with the
tasks occurring a each stage, pedificdly investigated using
the vaue-chain technique presented by Porter (1985). In the
process, if some agpect presented agreat difference from other
companies, or if atechnologicd innovation hed been indtituted,
it wes highlighted for further explanation and to express the
execution levd for this technological innovation as ‘very
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high(3), ‘high(2),” or ‘normd(1).” The growth dages for
fashion companies were divided into three stages, based on the
reseerch by Lee & Shim (2007) and Lee & Lee (2009). The
respondents judged the growth stages of ther companies as
beingin the generator sage (S1), growth Sage(S2), or meturity
sage(S3), and were asked to divide these into three stages
about other competitors, as there were not enough samples for
esch growth sage.

Interview data were andyzed usng the four-step
quditative dataandysis method of Tompson (1997). First,
eech interview transcript wes reed as a whole through the
intratext cycle, and the contents that gopeared simultaneoudy
in multiple interviews were categorized according to their
topics. Second, an intertext cycle was used to andyze the
homogeneity and differences between each interview. Third,
dl interview andyss wes completed, and features of
technologicd innovation were extracted, based on a nenly
developed understanding. Findly, the analysis was described
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from a haligtic point of view. As a result of this four-gep
andys's process, 48 dements were extracted that mentioned
technologicd innovations for fashion companies These
elements were grouped and organized into Smilar concepts
in terms of their meaning, and then, according to the results
of theliterature review, they were categorized into two levels
of technologicd innovaion: exploitetive innovetion for
efficiency and exploratory innovation for market cregtion. In
the entire andysis process, three researchers with more than
five years of experience working in fashion compenies
paticipated in the andysis and tried to supplement the
subjective judgment of the researcher to increese rlighlity.

Results and Discussion

Types of Technological Innovation in Fashion
Companies

Despite dight differencesin names, various scholars classify
innovation types as bascdly divided into innovaion for
efficiency and innovetion for new-merket creation (Déft,
1978, Evan, 1966, Kwak & Suh, 2010). This study
summarized the types of technologicd innovaion and its
factors in line with these two concepts through quditative
data andyss After deriving keywords through in-depth
interview andyss, smilar items were grouped into detailed
factors, and terminologies that included them were named.
The definition of these factors was based on previous studies
(Ddft, 1978; Gopdakrishnan & Damanpour, 1997; Hamd,
2001; March, 1991; Robey, 1991). Through this process, the
types of technologica innovation for fashion companieswere
categorized into two types exploratory technologica
innovation to cregte new merkets and expl aitative technological
innovation to improve the efficiency of business operaions.
Table 2 and Table 3 summarize the types of technologicd
innovaion, dealed factors and examples of fashion
companies derived from quditative dataandysis.

Exploratory technological innovation for market
creation

Exploratory technologicd innovation involves an effort to
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cregte a new market by exploring fundamentaly new things
(March, 1991). As a result of andyzing quditative data,
exploratory  technological  innovation  efforts  mentioned
various contents, such as developing new products,
upgrading existing products, diversfication of products
through continuous R&D (ressarch and  devel opment)
investment, diversification of industries, etc.

Frst, new-product devel opment, which was expected to
account for the most regponses when asked about the concept
of technologica innovation, was mainly focused on fiber and
textile companies. In the case of yarn companies dedling with
chemica fibers, it was emphasized thet, in order to creste a
new market and survive in this market, it is necessary to
develop new products that differ from existing ones. This
was seen in the following examples: “We're looking for a
new material — an entirely new one. This means high
added value, but it’s something no one else is doing. It’s
difficult, but we have to work continuously. It will
determine the future of the company.” (Case 1) “The only
way to survive in this market is by developing a
differentiated product that no one else offers. If you neglect
this, you will be left behind.” (Case 3), and “To grow
independently, we need to develop well. We have developed
a fabric that can only be made by us, meaning we can
reliably patent it and take hold of the market.” (Case 4).
These werereferred to under ‘New Product Devel opment.’

Second, when asked about technologicd innovation,
ancther comment that preceded the development of new
products was tha they would pioneer the market by
improving the functiondity of exising products and
upgrading them into better products. This is seen in the
fallowing examples: “It has been 60 to 70 years since the
sewing industry disappeared in Japan, yet Japan’s sewing
machines still dominate 80% of the world market share.
They constantly try to innovate and upgrade their
machines.” (Case 6), “Mixing the good points from each of
the existing products or developing them by including new
ideas.” (Case 1), and “New-product development does not
play a big role in sales increases, but it is ideal to upgrade
the existing one, little by little.” (Case 2). These were
referred to under ‘ replacement of exigting products’

Third, efforts toward product diversfication by
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Table 2. Exploratory Technological Innovation

Factor Examples of description

“Our company has the important product strategy that is called the "4 Value; strategy. It's constantly developing new products

New Product development

that can't let other companies catch up with ours. (case 1)”
“We have a R&D institute in An-yang. Researchers's tasks are developing new material, applying new patents, combining multiple

technologies, upgrading existing technologies, and so on. (case 3)”

“Mixing the good points of each of the existing products or developing them by putting our new ideas in there. (case 2)"

Replacement of existing products

“Our sewing machine still dominates 80% of the market share in the world. We constantly try to innovate and to upgrade the

machine. This is a manufacturing industry, which really needs a high level of technology. (case 6)”

Product diversification

“Recently, we focus on not only to upgrade existing materials but also to find new materials for product diversification. we always
try to diversify with existing ones. (case 5)"

Industry diversification

“Once total sales volume of a business area exceed over one hillion dollars, there is no innovation except find a new business field.
So, | heard that our company also has been proposed M&A chances for business diversity. (case 6)”

upgrading, benchmarking, or modifying a product are
mentioned in asimilar way asfor the replacement of exigting
products. In other words, efforts were detalled on how
companies create markets by producing smdl quantities of
multiple products customized to reflect the diverse needs of
their customers. This is seen in the following passages
“What we focus on now is not only upgrading existing
materials but also finding new materials for product
diversification. We can also benchmark existing ones.”
(Case 5), ad “We have machines, but we don't have any
special  technology. However, our products are
differentiated by specializing in small-quantity production.
We are manufacturing our own products as an order base.
This is small-quantity multi-product production.” (Case 3).
Therefore, the detalled factors for exploratory technologicd
innovaion for maket cregion ae cdled ‘product
diversfication.’

Lagtly, efforts to boldly advance into other areas were
uncovered in the process of finding breskthroughs in
company growth, dthough these were not mentioned for
many companies and were summarized as detail factors.
Examples of these are asfollows: “Once fotal sales volumes
in a business area exceed one billion dollars, there is no
innovation except in finding a new business field. So, I
have heard that our company has also been presented with
M&A chances for business diversity.” (Case 6), ad
“Fashion companies need vertical integration to create
synergy with each other. That’s why they re interested in
new areas, because they think they need new business
areas in order to grow.” (Case 4). These were mentioned
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and named under ‘ Indugtry Diversification.’

Exploitative Technological Innovation for
Efficiency

Explaitative technol ogica innovation comprises acompany’s
innovation efforts to increase productivity and efficiency by
improving and developing existing products, technologies,
services, gructures, and processes, rather than exploring new
merkets with innovations for efficiency (March, 1991). Asa
result of andyzing the quditative data, various efforts by
fashion companies toward exploitative technologicd
innovation can be summerized as mechanizing, Sandardizing,
and building systems, even when they involve high initid
investment cogts and efforts to maximize work efficiency.
The most frequently cited statements regarding fashion
companies efforts toward expl oitative innovation were about
gandardization of production processes and establishing a
PDM sysgem and PLM sysem Not only fiber/textile
companies but dso dothing production and dothing
menufacturing and digtribution companies were seen to
spend alot of time and effort to standardize the production
process, esablish a PDM sysem, and edtablish a PLM
sydem, despite high initid invesment costs. This was
mentioned in “Technological innovation in the factory goes
toward cutting costs. You can think of it as eliminating
everything that doesn’t present added value.” (Case 2).
These efforts were mainly done for large-scale companiesin
terms of high invesment time and initid investment in
esablishment, and such efforts ultimetdy had a very
significant impact on the company’ s performance.
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Factor Examples of description

“We have 8 partner factories that only run our brands. It is to reduce accidents by manualizing and standardizing all the work done

Standardization of production process in the factory. (case 12)”

“It's been almost 10 years since we did the production process analysis. | kept updating it and computerized it. (case 13)”

“Innovation? We've got 10 billion and put in an EIS system. Now just do everything computerized. | don't even need to call my

Product Development Management(PDM) partner. (case 9)"
system construction

“The most time-consuming for the apparel company is the planning/ forecasting stage. We have created what is the best practice

to efficiently change this stage and to increase the hit rate in the real market. (case 13)”

“If the production schedule is late, the warning lights for each style on the computer are just on. And it shows right away at which
Production Lifecycle Management(PLM)  stage it is delayed and the whole schedule is delayed. (case 9)."

system construction

“We are fixed by fitting time, QC time. Over time, the computer rings an alarm. We have a fixed time to work on fittings and QC. If

the fixed time is over, the computer will sound an alarm. (case 11)”

“Our CAD system s highly utilized. We are all mechanized and computerized. The pattern is sent to the business via email. (case 16)"

Mechanization of product design
machines. (case 15)”

“As labor costs rise, the fabric itself is standardized in the case of woven, so we try to mechanize it by introducing high-tech

“Originally, We worked on each pattern differently for each style. There were hundreds of patterns in one season. However, after

Standardization of product design
knit goods. (case 9)”

standardizing the pattern, We have integrated it into a basic pattern and standardized it as 10 pieces for a man's suit and 5 for a

Firg, asfor ‘ standardization of production process, itis
mentioned in the folowing examples: “It has a different
outcome, because sewing is dependent on an individual
person. Standardizing this is about technology. We are
reducing accidents by manualizing and standardizing all
the work done in the factory.” (Case 12), “Every
production process was analyzed in seconds, as per the
style. Based on this, we set the process cost. It’s been
almost 10 years since we did the production-process
analysis. We kept updating it and finally computerized it.”
(Case 13), and “The sealing material, needle, and thread
are all well mixed to make a proper product, but there may
be differences between factories. The production process
must be standardized and manualized, and, basically, these
are to be shared across the company.” (Case 6). Thisfactor
can be seen even for women's dathing, which is difficult to
dandardize because of the large differences that exist
between designs and processes.

Second, it is mentioned under ‘PDM  system
congtruction’ with the fallowing: “Innovation? We've got
10 billion put into an EIS system. Now we just have
everything computerized. I don’t even need to call my
partner. It’s been about 3 years since this has been in
place, and work efficiency has been getting better and
faster, and it’s really less about paper work that’s just for

reporting.” (Case 9), “There is a best practice called
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‘innovation’ in our company. The most time-consuming
stage for an apparel company is the merchandising stage.
It was created to efficiently change this phase and increase
the hit ratio in the market.” (Case 13), and “We do the
entire merchandising process on a computer-programmed
basis. Since everything is digitized, so many styles can be
developed quickly and the hit rate is increased.” (Case 11).
Thisfactor can be seen dongs de the merchandising process,
which fashion companies consder a long way from being
introduced as technologicad innovation, given the need to
produce countless gylesin a Sngle season, and efforts were
aso0 being made to manage it asa systemfor efficiency.
Lastly, ‘PLM system condruction’ is mentioned in the
falowing: “If the production schedule is late, the warning
lights for each style on the computer are left on. This shows
right away which stage is delayed, and how the whole
schedule is delayed. All the partners are on the computer,
so if you just enter the QR (quick response) into the
computer, the OR pops up immediately, without needing to
call anyone.” (Case 9), and “We are fixed by the fitting
time and QC time. Over time, the computer rings an alarm.
We have a fixed time to work on fittings and QC. If the fixed
time is over, the computer will sound another alarm.”
(Case 11). However, there are too many variablesto program,
due to the characteridtics of the fashion indudtry, o there are
limts to the gpplicion of exploitaive technologicd
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innovation for efficiency, as seen in “This industry has too
many variables. So, some are operated through the system,
and some are handled manually, case by case.” (Case 6).

In addition, contents under ‘mechanization of product
design’ and ‘standardization of product desgn’ using
computers were derived as exploitative technologica
innovaions for the efficency of fashion companies
Examples of thisare asfallows: “Our CAD system is highly
utilized. Patterns for garments are still made by hand in
many brands, but we are fully mechanized and
computerized. The pattern is sent to the business via
email.” (Case 16), “As labor costs rise, the fabric itself is
standardized in the case of woven fabrics, so we try to
mechanize it by introducing high-tech machines. It’s like a
laser-cutting machine.” (Case 15), and “Originally, we
worked on each pattern differently, according to each style.
There were hundreds of patterns in one season. However,
after standardizing the pattern, we have integrated it into a
basic pattern and standardized it as 10 pieces for a man’s
suit and five for a knit garment.” (Case 9). It ssemsthet itis
il difficult to apply the mechanization and standardization
of product design to dl companies, but it has been found that
efforts toward explaitative technologica innovation to
increese efficiency are focused on specific obedience, such as
for men’ swear and Sportswear.

Differences in Technological Innovation by
Fashion Company Category

The fashion indudry is actudly comprised of a group of
indugries tha organicdly combine various types of
enterprises, from technology- and capita-intensive fiber and
textile compenies to low-tech, loa-capadity, and labor-intensive
sawing companies (Choi, e d., 2015). Therefore, this study
examined the differences in technologica innovation
according to different fashion company categories and based
on previoudy reveded examples of exploratory and
explaitative technologicd innovation.

Fird, as a result of andyzing quditetive data, many
respondents suggested that the introduction of technologica
innovation is a difficult problem in the fashion industry. For
examples of this we see the fdlowing: “There is an

emotional part to being a fashion company, but if you put it
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in the framework of this system, this tends to be excluded.
Everyone says that it changes, just as with a financial
company. It goes on, companywide, but the department for
women’s clothes is greatly affected because the market is
so sensitive to trends.” (Case 9), “There are three cogs in
garment-production companies: sales, management, and
technology. Technology is the most undervalued among
them. Even if it seems that making one piece of clothing is
nothing, changing the process or improving it can make a
huge difference in productivity, but there is no investment
there at all.” (Case 6), and “Innovation is generally
conceived in line with creating something new in fashion
companies. However, the concept of innovation to
eliminate, improve, or upgrade existing things becomes
more important for fashion companies.” (Case 1). These
satements refer to the characterigtics of the rgpidly changing
market in consumer-oriented, emationdly-oriented, and
SME-oriented fashionindudtries

Chang & Kim (2009) researched a the impect of
corporate innovaion on prdfitability in the domedic
menufacturing indudtry, dso dassfied indudries such as
textiles, dothing, and footwear as low-tech industries based
on the OECD dasdfication table for different technology
levels and innovation. Clothing and related businessss are an
industry where innovation is difficult to introduce because
innovation does not have a significant impact on the entity's
bottom line according to their ressarch result. Through this
study, it was inferred thet among the fashion companies are
more likdy to accept the exploitative technologica
innovation that improves exising products, technologies,
gructures, and processes to increase efficiency rather than
exploratory technologicd innovations for market cregtion.
Based on the results of quditaive daia andysis, Table 4
summarizes the differences in types and leves of
technologicd innovation by category of companies on the
fashion supply chain. In the case of fiber/ textile companies,
which are reaively technology and capitd intensive, they
were focusng on both exploratory innovaions for market
cregtion and exploitative innovations for efficiency. They
adso emphasized that exploratory technologica innovation
for market cregtion isan important factor in away awvay from
the pursuit of developing countries such as China and

82



Jin-ah Son

Table 4. Technological innovation level in supply chain of fashion industry

Apparel Manufacturing & Distribution
Tl Factor Fber | Tedle oo
Production s Sports Casual Lingerie
New Product development 3 1 3 3
Replacement of existing products 3 1 2 2
Exploratory
Product diversification 2 1 3
Industry diversification 1 1
Standardization of production process 3 3 3 1 3
PDM construction 3 1 2 2 2
Exploitative PLM construction 2 2 3 1 2 2 2
Mechanization of product design 3 3 3 3
Standardization of product design 3 3

a: Whenever the interviewee talked about technological innovation, they were asked to express the level in three steps.

The level of technological innovation execution is marked as ‘very high(3)’, *high(2)’, and ‘normal(1)".

Southeest Ada In this regard, “Looking at the market
situation, it is impossible to have a price advantage by
making products cheaper than developing countries. So, is
there only a way to increase the value of the product to
load with the bullets, research and development?” (case 3),
“Domestic chemical fiber technology is very high in the
world. And it has price competitiveness compared to
Japan.” (case 4), “If a new technology is not the basis, it is
ruined and destroyed.” (case 1) were mentioned.

On the contrary, it was found that garment production,
menufecturing  and  didribution  companies  located
downstream in the fashion supply chain had a high leve of
implementation of exploitative technologica innovation to
improve efficdency. For example, “dpparel companies have
no technological innovation, so it's possible to perform
computerization or processing management innovation.”
(case 7), “We keep getting vertical integration and getting
bigger. In order to continue to innovate, we also introduce
ERP (enterprise resource planning), improve our logistics
system, and consult with 000 for risk management.” (case 6).

In addition, a factor which greatly affected the
introduction of technologicd innovation was derived in the
process of andyzing the quditative data It was mentioned in
many companies tha “the president ooo has taken the
lead. It's possible because he is young, and he has a
conscious executive of the same age, and the chairman of

enterprise always gives generous support to them.” (case
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6), “The president is very interested in developing our own
unique material.” (case 3), “000 was the company that
they didn't use the system even if they had already it. On
the other hand, here is inevitable because the president is
interested in the system.” (case 9). In summary, it was
found that the introduction of technologica innovation and
its levels influenced the way of thinking and organizationd
flexibility of top executives These results coincide in
previous gudies (Ko, Jung, & Ryu, 2017; Verhess &
Meulenberg. 2004; Yoh, 2012) that the CEO's leadership has
a poditive influence on corporate innovation. It is considered
that further research is needed on factors afecting
technologica innovation of fashion companies.

Differences in Technological Innovation by
Growth Stage of Fashion Companies

Although the growth dtages of company ae vaioudy
cassfied from the 3rd to the 7th stage depending on the
reearcher, they ae gengdly consgent with the
classfication of generator, growth, maturity, legps and
decline stage (Hamholtz, 1995; Miller & Friessen, 1984).
However, the decline stage is usualy exdluded because there
is a regponse eror caused by the respondents tendency not
to recognize their company as a degenerate (Lee & Shim,
2007). Therefore, this study dlassified the growth stage of
fashion company surveyed was into three growth Stages
based on the prior studies (Lee & Lee, 2009; Lee & Shim,
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Table 5. Technological innovation level by growth stage of fashion companies

Garment
Production

Apparel Manufacturing
& Distribution

New Product development 2 3 1 1 1
Replacement of existing products 2 2 3 1 1 1
Exploratory

Product diversification 2 3 1 1 1
Industry diversification 2 1
Standardization of production process 2 3 2 3 2 3
PDM construction 3
Exploitative PLM construction 3 2 3 3
Mechanization of product design 2 3 2 3
Standardization of product design 1 2

a: Whenever the interviewee talked about technological innovation, they were asked to express the level in three steps.

The level of technological innovation execution is marked as ‘very high(3)', ‘high(2)’, and ‘normal(1)".

b Interviewees were asked to express the growth stages of their companies and competitors in three stages, it is indicated as generator(S1), growth(S2), and maturity(S3).

2007): generator, growth, and maturity sage. The quditative
research andyds showed that the types and leves of
necessary technological innovation of fashion companies
vay by growth sage and the type of technologicd
innovation required varies depending on where they are
located in the supply chain due to the nature of fashion
industry where various category of companies exist together.
In this section, the growth stages of fashion companies were
divided into generator, growth and meturity periods, and the
types and levels of technological innovaion nesded were
found according to their location in the supply chain. Types
and levels of technologicd innovation for eech growth stage
of fashion companies are summarized in Table 5 based on
quditative dataandysis.

Fiber companies had higher leves of exploratory
technological innovation for mearket creation through new
product development and product diversification, and textile
companies did not differ by gronth stage. Specificdly, “The
ranking is decided in our fiber industry. There are
companies (Group 1) that have research labs and utilize all
types of technological innovation to develop new products
and lead them. Group 2 copies what Group 1 has done and
diversifies the product. The group 3 specializes in only a
few items with a cheap price, so they can’t even think about
technological innovation. The technological innovation is

an excessive investment for group 3, so they think it's
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cost-saving not to do it.” (case 1), “Textile companies with
large scale are just good at managing social networks.
There's no particular difference. They have capital, so they
set up their own factories to cut costs, but that has nothing
to do with technology.” (case 5).

On the other hend, gament production and
manufacturing/digtribution companies were mainly focused
on exploitative innovaions for effidency rdaed to
dandardization as they were in the higher growth stages
while those in the lower growth stage were focusing on cost
reduction. For examples,

innovations are costly, it is only possible to reinvest at a

“Since these technological

certain scale. As a rvesult, the gap between the rich and the
poor is getting bigger in this industry.” (case 6), “No matter
how innovative you are, the money goes into it. Companies
in growth stage have no choice but to go in the direction of
cost reduction. The most basic thing you can do is increase
productivity, reduce loss, reduce costs.” (case 12).

Lee & Chang (2001) studied key success factors for
Sartup companies. As a result, differentiating technological
innovation, quality and marketing are important in the early
dages of dgat-ups and differentiating technological
innovaion and mobilization of funds are important key
success factors in the gronth and meturity steges Ledter,
Parndl, & Caraher (2003) udied the financid indudtry,
while asgmpleinformation processing sysemwas introduced
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in the generator stage, and a system for measuring member’s
cgpability and performance was introduced in the growth
stage, and the importance of complex systems information
processing isincreesing as the company grows. It is difficult
to generdize the results of these prior studies to the fashion
industry due to the different types and levels of technologicd
innovation required for each growth stage of fashion industry
inwhich various types of companies exist together.

Conclusion

In order to secure a competitive advantage in a rapidly
changing busness environment, companies must improve
their exiging products, services, and processes through
innovation a al pheses of the supply chain in the fashion
industry or else creete new onesthat did not previoudy exi<.
In this aspect, this study identifies the types of technological
innovation for fashion companies, examines the differences
in types and levds of technologica innovation, according to
the company’s category in the supply chain, and identifies
types and levels of technologicd innovations, according to a
company’s growth stage. The findings of the sudy are as
fdlows. Frg, the type of technologica innovation of a
fashion company wes divided into exploratory technologica
innovaion for new-maket cregtion and exploitative
technologicd innovetion for efficiency improvement. As a
result of andyss, exploratory technologicd innovation for
market cregtion wes organized into ‘new-product
development,” ‘replacement of existing products,’ ‘ product
diverdfication” and ‘industry diversfication” and
exploitaive technologicd innovation for efficiency was
summarized as * sandardi zation production processes,” ‘PDM
sydem condruction’ ‘PLM  system  condruction,
‘mechanization of product design,’ and ‘standardization of
product design’ Second, it was found that the leve of
technologicd innovaion was different for each fashion
company category within the supply chain. There exigs a
lack of resources and low technology demand, due to the
characterigtics of the fashion industry based around SMEs.
Therefore, overdl, fashion companies tended to be higher in
their levels of explaitaive technologicd innovaion for
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efficiency than in exploratory technology innovation for
merket crestion. Specificdly, companiesrdated to fibers and
textiles, which are located upsiream in the supply chain and
have rdaively high technologicd demand, tend to be
activdy engaged in exploratory innovation for market
crestion. However, companies related to garment production,
manufacturing, and distribution tended to have high levels of
explaitative technologica innovation to improve efficiency.
Third, it was found that the types and levels of technologicd
innovation for each growth stage in fashion companies were
aso different. In fiber companies, the more companies were
involved in the high growth stage, the more likely they were
to focus on exploratory technologicd innovaion for
nen-product development and product diversification.
Textile companies showed no difference according to growth
gage It was found that the higher the growth dage, the
stronger the focus on explaitative technologicd innovation
for efficiency rdaed to sandardization, and the lower the
growth stage, the higher the tendency to focus on cost
reduction in garment production, apparel manufacturing, and
digtribution.

Based on the above research results, the limitetions and
suggestions for follow-up studies are as follows. This study
uses quditative research methods to compensate for the lack
of preceding research rdated to technologica innovation in
fashion companies and categorizes technologicd innovation.
It contributes to deriving veriables with high vaidity in
messuring technologicd  innovation and acceptance for
fashion companies, but it has alimitation in not having been
able to dealy veify the influence between variables
Therefore, in future studies, it is necessary to empiricaly
verify the effect of a fashion company’s performance
depending on the type of technologicd innovaion. In
addition, this study shows that a CEO's leadership can
influence the introduction of technologica innovation, but it
did nat carry out quantitetive verification on this. Follow-up
research is needed to confirm how technologica innovation
contributes to performance, according to the leedership of the
CEO.

Degpite these limitations, this study has academic
contributions in that it provided the bads for establishing a
theoreticdl framework for a fashion company’s busness
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strategy by comprenensively reviewing technologicd innovation
and introduced the concept of Strategic menagement research,
which was previoudy rdatively overlooked in the fidds of
cothing and textiles In addition, it is expected to help
research ingitutes and SMEs focused on developing and
digributing technologicd innovation to pioneer and
sysematicdly approach merketing channels based on the
research results Ladtly, this study offers greet practicd
contributions in that it can be used as basic data for digitd
transformetion, which has become an essentid dement in the
advancement of the Koreen fashion industry and the

menagement of fashion companiesin the post-COVID-19 era
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