() 30

Journal of the Korean Society
of Clothing and Textiles
Vol. 21, No. 5 (1997) p. 845853

QR &3} 21X =9} QR E3]9] #A A7

i

™
==

st o Fatn

A Study of Relationship between the Perception of
QR Benefits and QR Adoption

Eun Ju Ko

Dept. of Clothing and Textiles, Changwon National University
(1997, 2. 4 H<)

Abstract

do,

&A

H3
A

s, QR £Y/o159 o FE

£ =79 %4-& Rogerse] HAIL{]0l£(1983) & o] &4 #1722 dfef, QR £33t QR =9
+ ZARg e ZAAE 1R AelA F9=2
30670 ol RAME A4 B A2 HAGgH AEEHEL 7% (=103) 2, =}
o TR Z1EEAS v R E AHEks e

QR &#E 27 A4she diA7]gde] QR =3ir|gjez Rl AEEw 719 94%7)
QR =3} wWadle Al gs80l g 33 HFEY FF4LEAE AF otz S¢3) QR =
JuEAE A AstA s QRE =YskA 28 M & olfr QRY 27| %4 wlfql Ao
Ehgbet. kel o 73471y AdHA wha] ok A &% QR 2e] A F ek

I. Introduction

Quick Response (QR) has been considered as an
appropriate strategy for apparel manufacturers and
retailers in the competive environments. Quick
Response (QR) is as a new business strategies to
speed the flow of information and merchandise
between retailers and manufacters of apparel and
textiles (Ko, 1993, 1995; Ko & Kincade, 1997a,
1997b; VICS, 1989). This strategy can increase the
speed and accuracy of the industry’s response to the

consumer.

QR has been adopted by approximately 40% of U.
S. apparel manufacturers (Kurt Salmon Association
[KSA), 1992), Although QR has been perceived as a
profitable strategy, the number of QR adopters has
not changed much since 1988 (Gillease, 1988; KSA,
1992). The purpose of this study is to examine the
relationship between the perception of QR benefits
and QR adoption, and to examine the reasons for
QR adoption/non adoption. Perception of QR bene-
fits, is considered as an important factor to adopt
innovation according to the Rogers’ adoption the-
ory (1983),

The findings of this study implies the importance
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of information sharing and the education of new
technologies. Information about identified reasons
for QR adoption and QR non adoption assists
industry trade associations to adjust their strategies

to promote QR adoption by apparel manufacturers.
I1. Adoption Theory

" In the Rogers’ adoption theory (1983), adoption is
a decision to make full use of an innovation as the
best course of action available. Adoption occurs at
the decision stage in the innovation-decision proc-
ess. The adoption of innovations has been studied
ahout factors influencing innovation adoption. Pre-
vious studies have shown that adoption of innova-
tion is affected by several factors: firm size,
organizational strategy, product category, and per-
ception of innovation benefits (Ettlie, Bridges, & O’
Keefe, 1984; Kincade, 1989; Ko, 1993, 1996; Ko &
Kincade, 1997a, 1997b; Mansfield, 1968, 1983; Mil-
es & Snow, 1978; Office of Technology Assessment,
1987; Rogers, 1983; Whately, 1985; 2125, 1996).
Specifically, perception of innovation benefits
was related positively with adoption of numerical
control in the tool and die industry (Mansfield
Rapoport, Schnee, Wagner, & Hamburger, 1971),
not in apparel industry. Relative advantage of

innovation adoption has been investigated as a

factor influencing the adoption of innovation (O’
Callaghan, Kaufmann, & Konsynski, 1992; Rogers,
1983). Since the apparel industry is fragmented with
limited communication among competitors, infor-
mation about innovations is not as easy to access as
it is in other industry.

Other factors that have been studied include the
attributes of innovations, characteristics of the
adopter, and external influences. Attributes of
innovations (i.e., relative advantage, trialability,
compatibility, observability), and characteristics of
adopter, such as education, age, and leadership, are

related with the adoption process (0’Callaghan et
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al., 1992; Rogers, 1983; Robertson, Zielinski, &
Ward, 1984).

III. Perception of QR Benefits

QR can provide domestic apparel companies with
strategic competitiveness. Benefits often citg? Wm
the literature (AAMA, 1987; Bravma_qu_ 1992
Braithwaite, 1990; Exnst & Whinney, 1988; Hunter,

_1990; Kincade, 1989; Ko, 1993, 1995, 1996; KSA, 1986,
nggo; VICS, 1989; w55 1996; # 73
F, 1996; LFAFAFAAHB], 1995) are as follows:

(1) reduction of inventory levels, (2) lead time

reduction, (3) cost reduction, (4) productivity

improvement, (5) flexibility to meet changing
market demand, (6) reduced work-in-progress, (7)
increased market share, (8) customer loyalty, (9)
reduced markdowns, (10) increased profits, and (11)
increased return-on-assets.
First, reduction of inventory levels. While initial
implementation may actually drive up manufac-
ot:%ﬁa’% inventoties as retailers look for faster ful-

fillment of orders, QR can reduce inventories by

providing the information required to optim%z‘ﬁ A l)('r
\! g -

production and distribution planning (KSA, 1986,
1987). Reduction of inventory level was examined
as a QR benefit in prevflo as studies (Bravman, 1992;
Kincade, 1989; Sullivan, 1990). Sullivan (1990) found
75%.of QR adopters had reduced inventory levels
through QR. '

Second, lead time reductions. Lead time is the
period between the placement of an order for prod-
ucts and the firm'’s receipt of products (Johnson &
Wood, 1990). As product life cycles become shorter
and products become quickly obsolete, companies
have to strive for short lead time in producing
goods. Companies lag behind the competitors if
they do not offer what the customers want within a
reasonable lead time. QR shortens lead times by
CAD,
redundant testing, and short cycle manufacturing

e pAldkGe)
e

using small-lot quantities, reduction of
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(Braithwaite, 1990; Hunter, 1990; Kincade, 1989;
Sullivan, 1990; Tyler, 1991).

Third, cost reduction and productivity improve-
ment. By eliminating some forms of waste arising
from the apparel pipeline, QR enables companies to
reduce costs (Ernst & Whinney, 1988; Hunter, 1990).
A study by KSA (1986) found that QR, especially in
fashion goods, lowers operating C°§E _2.‘31\ unit.

Through a partnership agreementg"?edlm%‘ Ees-

‘ ting is eliminated with correspond-ing reduction of
the testing expenses,

QR increases productivity and improves opera-
ting controls to reduce overall costs. Wastes (e.g.,
inventory, wait-time, defects, unnecessary move-
ment or transportation, and overproduction) are
eliminated when adopting a QR strategy (Hunter,
1990). Elimination of these wastes reduces inputs,
and, by definition, this increases productivity.

Produciné high quality products within a rea-
sonable lead time is necessary, but not sufficient, in
today's fiercely competitive market. The tremen-
dous cost reduction through QR enables comparnies
to compete favorably in the marketplace. Price is a
critical strategic weapon. The price of a product is
detérmined by the market, not the producers, but
companies try to reduce production costs to make a
reasonable profit margin (Bard & Moore, 1990;
Chambers, 1991; Gunston & Haworth, 1990; Moylan,
1991; Noble, 1989). Although the capital investment
may be large, companies implementing QR can gain
a strategically advantageous position, when they
reduce production costs by reducing capital input
per unit production (Hunter, 1990). Pilot studies
have shown that the improved sales generated
through better target of product positioning in-
creased éales volume with resulting lower overhead
per unit production (AAMA, 1987; KSA, 1986).

Fourth, flexibility to meet changing market
demand and reduced work-in progress. Today's
consurmers have become not only more sophisti-

cated and diversified, but also more demanding. QR
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systems’ - flexibility offers adaptation to changing
market demands through small-lot productions and
orders (Ernst & Whinney, 1988; Hunter, 1990;
Kincade, 1989; Ko, 1993, 1995, 1996; Sullivan, 1990).
For example, a flexible manufacturing system helps
to produce small quantities with various styles by
changing product planning for responding to
market tastes. Small-lot production of QR is
targeted toward “economy of scope” rather than
“economies of scale” of the mass production sys-
tems (Hunter, 1990), Unit production system (UPS)
allows manufacturing to be more to customer order
and less to stock (Hunter, 1990).

Fifth, increased market share and customer loy-
alty. Bravman (1992) and others (Kincade, 1989;
Suilivan, 1990) discussed that retailers who have
built QR programs will give preference to suppliers
who can support a QR partnership. Manufacturers
who implement QR will take business away from
those who do not. Bravman (1992) and others
(Ernst & Whinney, 1988; Kincade, 1989) also indi-
cated that a QR partnership can maintain a long
term relationship between manufacturers and
retailers.

Sixth, reduced markdowns, increased profits, and
increased return on assets. These financial benefits
are possible with QR (Braithwaite, 1990; KSA, 1987;
Sullivan, 1990; VICS, 1989). Markdowns are reduced
and profits are increased because products are
produced by responding to the consumer demand
and preferences. A pilot study by the Crafted with
Pride Council and AAMA (1987) demonstrated pos-
itive financial returns with QR.

IV. QR Adoption

Ernst and Young (1990) found that, although 88%
of the respondents thought QR has potential benefit
to textile and apparel industries, less than 50% of
U.S. apparel manufacturers have adopted QR. KSA
study (1992) indicated that the adoption level of QR
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has had a limited increase since 1988, and apparel
manufacturers’ adoption of QR has remained about
40%. Some companies have adopted QR and others
have not. The financial benefits were shown by
actual studies, but the QR adoption level is still
limited (AAMA, 1991; KSA, 1990). Other reasons
besides financial benefits might influence the
adoption of QR in apparel manufacturing compa-
nies. Reasons for reluctance to adopt QR included
lack of standardization, lack of knowledge and
information, investment costs, and insufficient coo-
peration among industry segments (Ernst & Young,
1990). In a study of North Carolina apparel manu-
facturers, most manufacturers had implemented
some level of one or more QR technologies, but few
manufacturers had implemented all five compo-
nents of QR (Kincade, 1989). Companies had
adopted different types of QR technologies de-
pending on specific needs.

Gunston and haworth (1990) showed that an
apparel firm reduced a four week cycle in garment
making to one week by eliminating duplicate
inspection of piece goods and by instituting rapid-
change planning and operating procedures. Suppli-
ers of fabrics Wc}tﬂxﬁa&e goods and record data
on defects by coOmputer, and this information allows
the apparel companies to plan its cuts in advance of
shipment and to specify the sequence in which
specific rolls are to be spread and cut.

KSA (1990) has done 100 pilot studies about QR,
and each has shown significant benefits. J.C.
Penney, Oxford, and Burlington with QR adoption
in tailored clothing increased sales by 599 and
inventory turns to 90%. In Wal-Mart, Seminole, and

Milliken, both sales and inventory turns of basic

lacks were increased by 31%, while sales and

@l% Wk

inventory” turns of blouses through Dilliard’s and
Cluett Peabody companies were increased by 42%
and 45%.

KSA (1990) also reported actions to_implement
QR by apparel manufacturers. The inve;t—ment in

WEAEEELE

QR systems for basic products entails sophisticated
merchandise control systems bast POS data
and changes in receiving and shipping procedures.
As a result of the investment, manufacturers can
get higher sales and an advantage in customer
service. The higher risk of maintaining inventories
of finished or semi-finished goods in fashion prod-
ucts makes short-cycle, flexible manufacturing
more appropriate. Investing in short-cycle, flexible
manufacturing improves results by reducing costs
for inventory, manufacturing, and space usage
while improving quality and eifiptoyee involvement.
QR In fashion products can generate greate_r sales

and profit increases.
V. Research Hypothesis

H: QR adoption is related to the perception of QR
benefits.

In the Rogers’ adoption theory (1983), adoption
occurs at the decision stage in the innovation-
decision process. The adoption of innovations has
been studied about factors influencing innovation
adoption. Previous studies have shown that
adoption of innovation is affected by several fac-
tors (e.g., firm size, organizational strategy, product
category, and perception of innovation benefits),
But, perception of innovation benefits was related
positively with adoption of numerical control in the
tool and die industry (Mansfield Rapoport, Schnee,
Wagner, & Hamburger, 1971), not in apparel indus-
try. Relative advantage of innovation adopition has
been investigated as a factor influencing the
adoption of innovation (O’Callaghan, Kaufmann, &

Konsynski, 1992; Rogers, 1983).

V1. Research Method
1. Sampling and Data Collection

The target population of this study is U.S.

apparel manufacturers. A random sample of 306
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apparel manufacturers without locational limita-

tion were-selected. from a list purchased from the

Polk Co. The sample was stratified by “f_h’maizeii.__

e., number of employees) and product category (i.e.,
women’s, men'’s, children’s wear), Equal numbers
were selected from each stratum. The total design
method by Dillman (1978) was adopted for data
collection, The questionnaire was pilot tested by a
group of five individuals currently working in
apparel firms and with selected faculty including
Extension Specialists in the Department of Clothing
and Textiles at Virginia Polytechnic Institute and
State University. Participants in the pilot test con-
firm the major constructs as defined by researcher.
No change was indicated by the participants.
Kruskal-Wallis test and t-test were employed for

hypothesis testing. The statistical significance level '

was set at .05.
2. Instrument

Question include the perception of QR benefits,
QR adoption, reasons to adopt or not to ;adopt, and
firm characteristics (e.g., firm size). The perception
of QR benefits was measured by summation of the
score from rating each listed benefit. Respondents
were asked to rate each benefit by circling from 0
(not at all) to 5 (very much). Eleven benefits were
selected from the academic research and industry
sources. The QR benefits listed were reduction of
inventory levels, lead time reduction, cost reduc-
tion, productivity improvement, flexibility to meet
changing market demand, reduced work-in-prog-
ress, increased market share, custormer loyalty,
reduced markdowns, increased .profits, and in-
creased return-on-assets (AAMA, 1987, Braith-
waite, 1990; Bravman, 1992; Emst & Whinney, 1988;
Hunter, 1990; Kincade, 1989; KSA, 1986, 1987;
Sullivan, 1990).

QR adoption was measured by asking if QR had
been adopted. The QR definition was given as

follows:
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QR is .defined as a new business strategy to
optimize the flow of information and merchandise
between channel members in order to maximize
consumer’s satisfaction. This strategy is accom-
plished by close working partnership and new
processes (etc. electronic reorder) in the manufac-
turing and distribution. ‘ ’
Reasons for QR adoption/non ‘adoption were
asked with an open end question. Firm charac-
teristics were measured by firm size (i.e., number of
employees) and product category (i.e., men's,

women's, children’s wear, others),

VIIL. Results and Discussion
1. Profile of Respondent Companies

The adjusted response rate was 47.0% for 103
usable responses based on the adjusted sample (n=
219). One hundred and three responses were
collected and grouped by firm size and product
category. All firm size of apparel manufacturers
were included in the study. The most common firm
size was over 500 employees (23.53%) and the least
common firm size was 10~19 employees (9.80%).
The three product categories (i.e., women’s [35.
29%], men's [23.53%], children’s wear [32.35%])
were equally represented. The others category (8.
829%) has nine respondents which were identified as
four sportswear firms, two swimwear firms, two

shirts firms, and one uniform firm.
2. Hypothesis Testing

Two smaple t-test and Kruskal-Wallis test were
employed and the results are shown in Table 1.
Perception” of QR benefits was measured by the

Table 1. Comparisons of Perception of QR Benefits
between QR Adopters and Nonadopters

n | Mean

QR Adopters 49
QR Nonadopters | 30

Std Dev| t p

41.22 971 | 7.05
24.43 10.58

0.0001

—849—



46 HEAERAR
Table 2. QR Benefits Reported in Percent of Responses (N=103)
Not Very
at all much
QR Benefits 0 1 2 3 4 5 N/A*
Reductidn of inventory control - 870 109 13.04 2935 20.65 27.17 11
Lead time reduction 6.83 341 9.09 26.14 23.86 30.68 15
Cost reduction 14.44 667 1333 18.89 17.78 28.89 13
Productivity improvement 761 435 1522 2065 3152 20.65 11
Flexibility to meet changing market 543 326 11.96 1848 2717 33.70 11
Increased market share 15.73 7.87 11.24 2021 3146 13.48 14
Customer loyalty 8.89 444 1444 2333 2556 23.33 13
Reduced markdowns 11.76  5.88 20.00 15.29 2824 1882 18
Increased profits 6.90 8.05 1494 3218 17.24 20.69 16
Increased return-on-assets 581 1047 1512 3256 13.95 22.09 17
Reduced work-in-progress 575 1034 20.69 16.09 20.69 26.44 16

summation scores of 11 questions about QR bene-
fits. Significant associations between perception of
QR benefits and QR adoption from two sample t-
tests (p<.01) and Kruskal Wallis test (¢*[1, n=79]
=33.56, p<.01). Research Hypothesis was accepted,

QR adopters (m=41.22) had higher mean scores
than nonadopters (m=24.43). Frequency distribu-
tion for percentage on perception of QR benefits is
shown in Table 2. QR adopters were expected to
have more positive perceptions of QR benefits than
949%
answered that QR reduces lead time and increases

nonadopters. Over of responding firms
flexibility to meet changing market and return-on-
Only about 15%

answered that QR does not increase market share

assets. of responding firms
and does not reduce cost. This result is consistent
with Roger's adoption theory (1983). Sullivan (1990)
found that 48.8% of respondents with QR adoption
did not perceive the reduction of cost as a QR
benefit. This study showed that only 14.44% of
respondents did not perceijve fhe cost reduction as a
QR benefit. This result shows an increase in
knowledge of QR benefits by apparel manufac-

turers.

N/A*=No Answer

3. Reasons for QR Adoption and

Nonadoption

In the questionnaire, a QR definition was given.
Respondents were asked whether they had.adopted
QR or not and to provide reasons for adoption/
nonadoption. Major reasons for adopting QR or
nonadopting QR are given in Table 3. Reasons for
adopting QR were divided into eight categories,
which were: to be competitive in market; to respond
faster to orders; required by customer; to grow
business and increase profitability; to meet market
demand; to have good quality product; to reduce
inventory; fo develop partnership. These eight rea-
sons were explained by one of 11 QR benefits in the
literature review: reduction of inventory, lead time
reduction, cost reduction, productivity improve-
ment, flexibility to meet changing market demand,
reduced work-in-progress, increased market share,
customer royalty, reduced markdowns, increased
profits, and increased return-on-assets (AAMA,
1987, Bravman, 1992; Ernst & Whinney, 1988;
Hunter, 1990; KSA, 1987; Sullivan, 1990).

Reasons for not adopting QR were: not applicable
to the firm task, lack of QR information, and too
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expensive. Twenty-three percent of firms said that
QR is not applicable to their firms, becausevthey are
contractors or jobbers. They are depending on the
management system of manufacturers. Thirty-six
percent of firms gave investment costs as the rea-
son not to adopt QR. They had too small of a
business to invest money for long term planning.
Thirteen percent of the firms did not know about
QR. These results supports information from the
previous studies. Emst and Young (1990) said that
reluctance to adopt QR were lack of stan-
dardization, lack of knowledge and information,
investment costs, and insufficient cooperation
among industry segments. Sullivan (1990) divided
the reasons not to adopt QR into four categories: (1)
lack of information about QR, (2) QR was not suited
to the product life-cycle, (3) QR was not suited to
management practices, and (4) the costs of QR
versus benefits were a deterrent to adoption.

Table 3. Reasons for Adopting and Nonadopting

QR
Reasons n %
Adoption
To be competitive in market 9 15.25
To respond faster to orders 7 11.86
To be required by customers 7 11.86
To grow business and increase profit| 7 11.86
To meet market demand 4 6.78
To have good quality product 3 5.08
To reduce inventory 1 170
To develop partnership 1 1.70
No answer 20 33.89
Total 59 (100.00
Nonadoption
Not applicable to the firm task 9 23.08
Too expensive 14 35.90
Lack of Information 5 12.82
No answer 11 28.21
Total 39 (100.00

47

VIII. CONCLUSIONS

To be competitive in the business environment,
QR as a new business strategy in the apparel
industry has been offered. When a firm adopts QR
as an innovation, the knowledge of QR and its
benefite are critical to help apparel manufacturers
with strategic planning and evaluation of QR. The
purpose of this study is to examine the relationship
between the perception of QR benefits and QR
adoption, and to examine the reasons for QR
adoption/non adoption. The research hypothesis of
this study was based on Rogers’ adoption theory
(1983) as related to the influences on QR adoption.

A significant relationship exists between percep-
tion of QR benefits and QR adoption. The higher
the benefit perception level the firms had, the more
often QR was adopted. This result i's consistent
with the Rogers’ adoption theory (1983), and
Hypothesis was accepted. One common reason for
QR nonadoption was lack of knowledge about QR.
Distribution of knowledge may not be fully accom-
plished, because of the limited nature of communi-
cation in the apparel industry.

QR information assembled in the review of liter-
ature and results of positive perception about QR
benefits may encourage firms to adopt QR. QR
adoption can assist firms to improve in utilization
of resources and in service to the final consumer.

Results of this study show that only 45% of
respondent firms have adopted QR although 85% of
respondents perceived. cost benefits of QR. This
study implies that QR is an economic issue for the
apparel industry. Nonadopters, especially small
firms, might have financial problefns as a
constraint to QR adoption. Financial supports from
trade associations and government are needed.

Further research areas are recommended from
the results of this study. This study examined the
variables related to QR adoption. Constraints for
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QR adoption should be examined in another rep-
lication study. A total environmental approach for
QR adoption needs to be done for the apparel
industry.

QR was examined from the perspective of
apparel manufacturers. Future research is needed
to investigate the perspective of retailers and
textile producers, because trading partners in the
apparel complex are related. Specifically, identifi-
cation of technologies used in retail stores and

textile mills is needed for better channel service.
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