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Abstract

The Korean silk industry is facing challenges due to decreasing demand and intensified competition. To
understand its current state and evaluate its competitiveness precisely, we have visited most of the leading silk
firms in Jinju area. By questionnaire and in-depth interview, we investigated their operational problems. We
found that most of the managers are understanding the necessity of the capabilities in design and material
development, but they did not fully aware of the importance of operational flexibilities. Based on the results of
the survey, suggestions that are necessary to restore the competitiveness of the Korean silk industry were

proposed from industrial and corporate viewpoints.

Key words: Silk, Competitiveness, Cost, Operations, Flexibility; 23, A3, 714, $-4#&9], F94

1. Introduction

The Korean textile industry is at a critical moment
to regain its competitiveness(Kim, 2002). Numerous
papers have emphasized the importance of product
related technology development, information tech-
nology, efficient production and inventory manage-
ment(An-derson et al., 1989; Joo et al., 1999; Kim &
Lim, 2002). The Korean silk industry is not an
exemption to such requirements, but few studies
have characterized the market. In order to suggest the
right direction for the Korean silk industry, we need
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to understand more about the characteristics of the
silk market including its supply chain structure,
demand pattern and the competitiveness of its up-
stream and downstream firms. The textile and apparel
industries have a great potential by constructing an
efficient supply chain. In USA, these industries have
regained new competitiveness through quick response
programs. It seems that the supply network efficiency
corresponds to the core of the quick response pro-
grams. In addition, a Spanish apparel maker Zara is
harvesting the highest profit due to its demand-based
agile production system. During 1993-1999, the annual
growth rate of Zara reaches up to 39% in spite of its
minimum investment in information technology(McA-
fee, 2004). These cases show the direction of opera-
tions strategy to regain the competitive edge of the
Korean silk industry in the global market. The key for
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competitiveness in the 21st century is the efficiency in
the demand-based management(Lee, 2001). There-
fore, the Korean silk industry needs new operational
strategies that improve the flexibilities of firms to
restore its competitiveness.

Currently, most of the silk firms in Jinju area are
small companies with less than 30 workers(KSRI,
2002; Lee, 2003), and the supply chain has a hori-
zontal structure, different than those of numerous
other small firms which follow a vertical subcontract
structure. Markets of the traditional costume and
other western-style clothes including necktie and
interior goods have different features in growth rate
and demand pattern. So, we take them into account in
the investigation to find out the right way to build an
efficient supply chain.

To have a clear picture of the Korean silk industry,
we have surveyed about 30 companies which are
most of the key silk textile manufacturers out of the
100-110 firms in Jinju area. As Jinju represents about
15% of the export and 75% of the whole domestic
demand, we believe the survey shows reliably the
current status of the Korean silk market. Both ques-
tionarie and in-depth interview were used together to
have a deep understanding about the industry. We
focused on the operational aspect of those silk firms
and investigated key competition factors to find out
structural problems. We suggested various measures,
from the firm and industry viewpoints, to help the
industry to meet challenges from both low-cost Chi-
nese manufacturers and high quality western manu-
facturers. We believe our study enables both the
industry and the academia to understand clearly
about the current state of the industry and the mea-
sures necessary to restore its competitiveness in the
global market.

II. Theoretical Background
1. Factors of Corporate Competitiveness

To propose the right direction for the Korean silk
industry, we need to clarify key factors that can eval-
uate the competitiveness of firms in the industry. In
this paper, we have considered cost and quality that
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correspond to two of the most well-known traditional
factors in operations management area as the corpo-
rate competitiveness factors. Next, we have taken
into account the lead time, flexibility, and informa-
tion sharing, which are keys for competitiveness in
the time-based competition to satisfy customer needs
(Stalk & Haut, 1990; Stalk et al., 1992), as the corpo-
rate competitiveness factors. These factors are in line
with the recent study trends focusing on the applica-
tion of the information technology, Quick Response
system, logistic efficiency, new product development
and inventory management in the area of operations
management for apparel and textiles(Kim & Lim,
2002; Kim, 2002; Joo et al., 1999). They include
most of the general factors that have been empha-
sized in the area of operations strategy(Anderson et
al., 1989; Hayes & Wheelwright, 1979; Hill, 1989;
Roth & Miller, 1992; Skinner, 1978). Furthermore,
we considered the competitiveness of innovation
capabilities and services, as in Giffi et al.(1990), and
have used the term ‘marketing’ as a generalized fac-
tor for current status of Korean silk industry. It coin-
cides in concept with recent studies such as
KSRI(2002) and Lee(2003) emphasizing the impor-
tance of the marketing,.

2. Industrial Competitiveness

To have a comprehensive understanding about the
general competitiveness of the Korean silk industry,
we have reviewed the RCA index first. Park(2002)
reports that China is more competitive than Korea in
the apparel industry but less competitive in the textile
industry. Korean industry is weaker than those of
leading nations in its business processes, marketing,
production facilities and basic infrastructure. As to
the competitiveness of Chinese companies, we can
observe that, by the end of 2002, most of the textile
manufacturers, except a few cotton spinning compa-
nies, are small enterprises and numerous companies
are suffering from deficit in spite of their restructur-
ing efforts(Choi & Oh, 2002). The growth in quantity
is not followed by a similar growth in quality. The
Chinese products are still way behind in design, mar-
keting, brand management and systems for quality
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certification(Chot & Oh, 2002). These facts imply
that the recession in the Korean silk industry is due to
its lack of strategies and, so far, it has enough oppor-
tunities to restore its competitiveness. Therefore, the
competitiveness need to be considered in industrial
level as well as corporate level. In this paper, we pro-
pose several ways to improve the competitiveness of
the Korean silk industry considering the current sta-
tus. Evaluations on the competitiveness need to be
made on both industrial and firm level viewpoints.

I11. Methodology
1. Research Framework

Our goal of this study is to suggest effective strate-
gies for Korean silk firms to restore its competitive-
ness in the global market. For this purpose, we
evaluated present competitiveness(in critical opera-
tional variables such as cost, quality, lead time, flexi-
bility, and marketing) of silk firms through surveys
using structured questionnaires and in-depth inter-
views. Surveys and interviews were conducted on
CEOs in the silk industry. Based on the present condi-
tions of competitiveness, needed strategies were sug-
gested from ‘industrial” and ‘corporate’ viewpoints.

Our research framework differs from the previous
studies. First, we classified the silk industry into two
categories: the traditional Korean costume textile
manufacturers and western-style clothes manufactur-
ers. With respect to the environments in demand pat-
terns and marketing imperatives, we identified signi-
ficant operational differences among firms in each

Approaches

category. It helps us to understand the current state of
the industry more accurately and point out the key
issues for re-engineering. Second, two different ap-
proaches from the ‘industrial’ and ‘corporate’ view-
points were used. Therefore, effective strategies for
regaining competitiveness were suggested from two
levels of “industrial’ and ‘corporate’. ‘Industrial” view-
point is unavoidably required to extract effective strat-
egies for present conditions of the silk industry. For
example, the low operating rate and the increasing
bankruptcy rate of the silk firms can be explained
accurately considering both their industrial environ-
ment and the capability of each firm. The framework
of our study is shown in <Fig. 1>.

2. Questionnaires and In-depth Interviews

In this study we have visited most of the key silk
firms in Jinju area during March-May in 2005 and
have asked the current status of the industry using
questionnaires and in-depth interviews. The structured
questionnaire was developed and pre-tested to im-
prove its effectiveness. The questionnaire was com-
prised of three categories of questions. The first cate-
gory was concerned with the degree of the respon-
dent’s perceptions on the level of the competitiveness
of their own firms and factorys’ operating rates. An-
swers to the former questions were made on a 5-point
scale(1: very low, 3: middle, 5: very high) and answers
to the latter question was made on a percentage scale.
The second category of questionnaire was composed
of seven questions on operational variables: reponses
to short lead time request in market, reasons for keep-

Business goals

Category
Traditional costume T
Industrial
level
Western-style clothes -

T Competitiveness
Corporate (Cost, Quality, Time,
level | Flexibility, Marketing)

Fig. 1. Research framework
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ing raw materials inventory, reasons for keeping fin-
ished goods inventory, buyer's critical request, bot-
tleneck in business, loss from the lack of collaboration,
and needed information. Finally, the third category
was concerned with questions on their firms and
demographic factors of the respondents. Both ques-
tionnaires and in-depth interviews were used simulta-
neously to understand in detail about the industry. Out
of the survey results from more than 30 firms, we had
to discard some of them due to the inaccuracy and
insincerity of the answers. Our analysis was based on
the responses of the top managers of 23 silk firms. All
the firms could be classified as small and medium
enterprises and their annual revenues are ranging from
100 million to 3 billon wons with 6-38 workers. Those
firms could be classified either the traditional costume
firms or the western-style clothes firms, and we have
10 korean traditional costume firms and 13 western-
style clothes firms.

IV. Results and Discussion
1. Current Competitiveness

To find out the current status of the corporate com-
petitiveness of the silk firms we asked the managers

to evaluate their competitiveness with respect to each
of the corporate competitiveness factors: cost, qual-
ity, lead time, product diversity, and marketing. The
results are shown in <Table 1>, The evaluation of the
domestic competitiveness is based on the responses
of the whole firms and that of the international com-
petitiveness is based only on the responses of the
western-style clothes firms. It shows that the silk
firms in Jinju are highly vulnerable to domestic and
international challenges in cost and marketing, and
they need improvements in their capabilities to pro-
vide diversified products. It shows that they need to
secure the competitiveness in cost and marketing.
Especially, innovative measures are urgently needed
to restore their marketing competitiveness in the
international market.

2. Reasons of Low Competitiveness

1) Analysis on the Low Competitiveness in Cost

The reasons of low competitiveness in cost are
related to diverse factors such as low factory operat-
ing rate, ordering and production policies etc. In
<Fig. 2>, we can find that the proportion of the firms
with less than 50% operating rate reaches up to 80%.
It implies that extra measures in the industrial level,

Table 1. Average of competitiveness evaluation on each factor

Competitiveness factors cost quality lead time diversity marketing
Domestic competitiveness 2.90 4.10 430 3.80 3.30
(n=10) (0.99) (0.99) (0.82) (1.37) (1.16)
International competitiveness 323 4.08 4.00 4.08 3.00
(n=13) (1.09) (0.76) (0.82) (1.19) (1.08)
*( ) is the statistics of standard deviation
more than 80%
less than 90%
Op,g:;mg less than 70% W Westemn

less than 50%

less than 30%

7}

Traditional

0%

10%

20%

30%

40% 50%

Fig. 2. Annual plant operating rate
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including restructuring of the industry, should be per-
formed urgently. The firms in the category of the tra-
ditional costume are significantly weak in the opera-
ting rate too, as it is shown in <Fig, 2>, For the firms
in the western-style clothes category, the proportion
of the firms with more than 50% operating rate
reaches up to 85% and that of the firms with more
than 90% operating rate reaches up to 31%. These
firms need two different measures from both corpo-
rate and industrial viewpoints to improve their mana-
gerial capabilities and operational effectiveness.

In addition, the ordering and production policies of
firms are closely related to factors such as cost, qual-
ity, diversity and explain directly the cause of their
low cost competitiveness. Order-based production is
widely used in the silk industry and about 70% of the
traditional costume firms are producing goods by the
buyers' order more than 50% of their total production
quantities, and 92% of the firms in the western-style
clothes category are producing goods by their buyers'
orders more than 70% of the total order. The propor-
tion of firms, with the proportion of quick delivery
exceeds 50%, reaches up to 61% in the western-style

clothes category and 30% in the traditional costume
category. These characteristics are explained in <Fig.
3,4>.

With respect to the operation of the supply chain,
we can observe that the traditional costume firms
have excessive inventories due to their decreasing
demand in the traditional costume market and an
intensified competition among them. They are not
able to control inventories efficiently due to their
operational inflexibility, but managers of these firms
are awaring about the importance of both expanding
the sales opportunity and efficient operations of their
facilities. Due to the inflexibility, they usually meet
the shortened lead time by keeping a certain level of
inventory and controlling the amount of order they
receive. Therefore, we can observe a small increment
in cost in spite of the buyers' increased quick response
orders.

For the western-style clothes firms, we can observe
that they have a high order-based production ratio
and they are trying to avoid build-to-stock system to
reduce risks from highly uncertain demand. On the
other hand, the shortage of inventory without enough

more than 90%

less than 90%

Order-based o
Western
Production eSS than 70% ]
[ Traditional
less than 50%
less than 30%
0% 10% 20% 30% 40% 50% 60%
Fig. 3. Rate of order-based production
more than
70%
50-70%
Quick Delivei
Order y 30-50% B Western
[ Traditional
10-30%
0-10% ]

0% 10%

20%

30% 40% 50%

Fig. 4. Rate of quick delivery order
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forecasting
improvement |

process improvement

sufficient inventory

B Western
Traditional

subcontracting
and co-production

controlling
the buyers' orders

|-

0% 10%

20%

30% 40% 50%

Fig. 5. Responses to the short lead time

procurement lead time

quantity discount

W Western

keeping lot size

quickres ponse to buyers

stream fing opera ting rate

[ Traditional

=

0% 10%

20%

30% 40% 50%

Fig. 6. Reasons for keeping raw material inventory

production flexibility results in inefficiency in their
work force and facility management. The inability of
the western-style clothes firms to achieve an econ-
omy of scale, due to the increased quick response
and their small-sized orders, decrease their cost com-
petitiveness significantly.

<Fig. 5> shows how the managers of both cate-
gory firms meet challenges by short lead time. The
traditional costume managers are accepting orders
within their inflexible capacity limit to reduce risks,
but they are not so active in improving operations of
their production processes to overcome the limit. On
the other hand, western-style clothes managers are
meeting risks by focusing on both process improve-
ment(31%) and subcontracting or co-production(31
%). Their approaches are more advanced than those
of the traditional costume managers, but they also
need more advanced flexible systems to reserve their
competitiveness. It implies that, in addition to the
product related excellence in material development
and design capability, the silk managers should fun-
damentally change their production operations.

In the textile industry, inventory is an important
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factor that influences cost and which, in turn, can be
influenced by numerous other factors. We have
asked managers the reason why they keep invento-
ries of raw materials and finished goods, and the
results are shown in <Fig. 6>. About 30% of the tra-
ditional costume managers pointed out a streamlined
plant operating rate and another 30% pointed out the
maintenance of constant procurement lot size as the
key factors. The western-style clothes managers pointed
out a quick response to customers’ demand as the
most important factor for them. They show that the
traditional costume managers are not focusing on the
flexibility in their production processes to meet sea-
sonal demands and their current business practice
requires them to fix lot size. About 38% of the west-
ern-style clothes managers are keeping inventories to
meet customers’ demands quickly and 27% of them
are keeping inventories to streamline their plant oper-
ations. In addition, their raw material procurement
operations are based on the traditional inventory sys-
tem rather than the JIT(Just In Time) based flexible
system.

Key reasons for the finished goods inventories are
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problems in product design

streamling operating rate

failure in marketing

meeting urgent demand

mismatch in demand supply
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. 7. Reasons for keeping finished goods inventory

processing technology

meeting urgent demand

material development

design capability

cost reduction
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Traditional

0%

10%

20%

30% 40% 50%

Fig. 8. Buyers' requests

shown in <Fig. 7>. Forty percent of the traditional cos-
tume managers pointed out that the mismatch in pro-
duction capacity and demand is the key reason. We can
also observe that the capacities of the traditional cos-
tume textile plants are far greater than the sluggish
demand. So, firms in this category need advanced tech-
nologies that enable them to switch production items.
We also have found that managers are interested in
streamlining their plant operations but it can decrease
their power against buyers in their negotiations and
their profit can be improved by increasing flexibility in
production systems and reducing inventories.

The western-style clothes managers pointed out
that their failure in sales and marketing as an impor-
tant factor and which reflects their lack of capability
to catch market trends or grasp buyers. Those man-
agers do not emphasize so much on streamlining of
their plant operations as in the case of the traditional
costume managers. About 29% of the managers said
they rely on inventories heavily to meet demand and
which shows the necessity of improvement in opera-
tions to meet demand quickly.
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2) Analysis on the Low Marketing Competitive-
ness

Survey results on the marketing competitiveness is
shown in <Fig. 8>. Forty and‘thirty-ﬂve percent of
the traditional costume and western-style clothes
firms, respectively, said that cost reduction is the key
request of their buyers. It implies that firms in both
categories are in a buyer-driven supply chain and
they do not have enough capabilities in finding new
markets, by switching their production items, or find-
ing new buyers in the traditional market. The other
requests are the development of new material for
20% and 23% of the firms in the traditional costume
and the western-style clothes categories, respectively,
and the design development capability for 25% and
15% of them in both categories, respectively. They
show the necessity of product differentiation. Many
firms in the western-style clothes category have bright
views on the market. Some firms have a strong com-
petitiveness and have enough capabilities to lead the
market with more bright views on the market. On the
contrary, most of the traditional costume firms have
negative views on the market.
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Fig. 10. Loss from the lack of collaboration

Survey results on the bottleneck in their business is
shown in'<Fig. 9>. Two serious problems for the tra-
ditional costume firm case are the declining demand
in the market and the price reduction. The traditional
costume managers pointed out that the declining
demand(shrinkage of market) as the key factor for
the bottleneck and which provokes high price com-
petition among them. It may not be a sufficient rem-
edy to increase the size of the traditional costume
demand as new entrants from China or other coun-
tries can always enter the market and threat Korean
firms unless they have enough competitiveness.
There seems to be no other way to survive in the
future except the development of new technology
and improvement of production facilities, enabling
traditional costume firms to switch production items,
and the improvement of flexibility in manufacturing,
absorbing the shock from the seasonal demand and
quick delivery. So, collaboration with Korean silk
research institute(KSRI) to have the capability in
material and design development, voluntary efforts
of traditional costume managers' to improve their
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operational flexibility and the industrial policy to
improve the facilities of silk firms are highly needed.

The western-style clothes firms are in a better con-
dition than the traditional costume firms. However
they are also suffering by similar reasons as the tradi-
tional costume case. About 23% and 19% of the
managers mentiored price reduction and shrinkage
in market demand, respectively, as the key factors
why they are in difficulty. In addition, 20% of the
managers mentioned marketing difficulties, in find-
ing appropriate sales channels and marketing person-
nel, and which implies the necessary of a new
marketing support system that also covers an elec-
tronic commerce. Interestingly, no managers have
pointed out the high quality requests of their buyers
as the bottleneck in their businesses.

3. Additional Issues : Collaboration and Infor-
mation Sharing

In general the silk firms are not collaborating each
other except the manufacturers in the western-style



A Study on Operations Strategy and Competitiveness in Korean Silk Industry

65

demand for ecasting

financial information
raw material information

collaboration and affilation
design trend

new market

marketing information

new product and technology

B Western
[ Traditional

0% 10%

20%

30% 40% 50%
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clothes category. But all the managers showed high
interests in collaboration. The loss from the lack of
collaboration is shown in <Fig. 10>. About 39% and
33% of the traditional costume and western-style
clothes managers, respectively, pointed out that the
most significant loss is price reduction due to an
intensified competition and they mean the necessity
of new strategic choices that empower the suppliers
in the supply chain.

The managers pointed out the lack of cooperative
mind as the key reason for the lack of collaboration
with the KSRI and the intensified competition among
the manufacturers and lack of information sharing
system as the key reasons for the lack of collabora-
tion between suppliers and buyers, respectively. Based
on them we can infer that the silk industry needs a uni-
fied production system, serving the competitiveness of
the supplier by connecting the whole production
stages quickly, in addition to the branding and market-
ing support information system. _

Next, with respect to the context of the informa-
tion, 44.5% of the traditional costume managers
pointed out the necessity of new product and new
technology information for switching production
items, and 29% of the western-style clothes manag-
ers also pointed out the same necessity and market-
ing information, respectively, implying that they are
fully aware of the importance of marketing informa-
tion. The information they need is shown in <Fig.
11>

As Kulp et al.(2004) have claimed, sharing of the
product development and marketing information play
critical roles in improving the performance of both
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upstream and downstream players of the supply chain.
Silk managers should exploit domestic and global
B2B(Business to Business) firms to get more new
buyers as those informations can be obtained easily by
the recent development of the IT and the profits of
suppliers are highly dependent on the number of sup-
pliers competing to have business with limited number
of buyers. We can observe many Chinese manufactur-
ers are doing online businesses aggressively and gain-
ing competitive edge. Therefore, Korean silk mana-
gers should pay more attention to B2B electronic com-
merce, and a new educational system that allows man-
agers to expand their knowledge on the distribution
and information is highly needed to restore the com-
petitiveness of the Korean silk industry.

V. Conclusions

Based on the survey results through questionnaire
and in-depth interview, we have found that there exist
differences among firms of western-style clothes and
traditional costume firms. Summary of the problems
and directions for improvements ar¢ as follows.

First, the traditional costume firms have high inven-
tories due to high competition and declining demand
in the market. So, they need to have an enough flexi-
bility to meet the seasonal demand and an enough
capability to diversify production items by material
development, design improvement, and process inno-
vations, respectively.

Second, cost reduction and material development
capabilities are highly important for the western-style
clothes firms since short lead time and small-sized
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order increase the cost significantly in the industry.
We believe they need more advanced flexible produc-
tion systems to meet demand. Since the western-style
product market is far greater than the traditional cos-
tume market, we need to help the traditional costume
firms to switch their production items to western-
style. In addition, the traditional costume managers
are interested in the collaboration among suppliers
where as the western-style clothes managers are inter-
ested in the sales capability and the cooperative infor-
mation sharing with buyers.

Third, a unified production system connecting the
supply chain is highly needed. The integrated system
will improve the bargaining power of the silk firms
and help them to collect more demand information.
Almost no firm in Jinju uses such an information sys-
tem and the managers of silk firms need to have new
ideas to exploit new B2B opportumtles in their busi-
nesses.

In conclusion, the Korean silk manufacturers need
to develop new materials and improve their design
capabilities, and should transform their operation par-
adigms to allow more flexibility in their operations. In
addition to these internal efforts, they also need exter-
nal efforts such as collecting demand information and
building cooperative network with buyers based on
the electronic business. These trials will enable the
Korean silk firms to build efficient supply chains
through strengthening cooperative relationships with
current buyers and developing new buyers. To build a
strong supply chain, a new program for manager edu-
cation is imperative since, in the long run, advances in
the silk industry is dependent on the capability of the
managers who can transform their businesses.
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