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Abstract

using sel-ected concepts from the theory of diffusion of
innovations by Rogers, the researcher identified perceptj-ons

of a computer-aided design service, which incl-ude rerative
advantage, uncertainties, conditions that encourage and

prevent the use of a CAD service, and the l_ikelihood of
using a CAD servj-ce. A questionnaire was developed and

adminj-stered by semi-structured interviews. Nine small-

business owners v/ere interviewed. Major relative advantage

of using a cAD service include faciritating production, time

reduction and reall-ocation, organization. uncertaintj-es

incrude competence of service givers, abirity to respond to
deadlines, cost, security, access and the potentj_aj_ users,

knowledge of CAD. Conditions preventing the use of a CAD

service include high cost, inability to satisfy clients,
inconvenient location, inabj-J_ity to safeguard designs, poor

reputation, unqualified service givers, many employees

working on the same design, too sl_ow to complete orders,
poor access to the service and the respondents' Iack of
knowledge of cAD. conditions encouraging respondents to use

a CAD service are the opposites of the conditions that
prevent them from using it. The small sample failed to
reveaf relationships between l_ikelihood of using a CAD

service and serected characteristics of the owners and the
enterprj-se. Overall_, findings of this study seem to be

consistent with concepts in Rogers' theory.

Il_l_
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CHAPTER ONE

INTRODUCTION

small- business has been recognized as a contributor to
economic growth, job creation, and ultimateJ-y the well- being

of a nation (Harvey-Jones, \99L). The apparel industry in
North America is made up of a J_arge number of smal]

companies. In 1989, BB percent of the Canadian apparel

industry employed fewer than 100 employees (fndustry,
Science, & Technolog-y, 1992). Also, it is an industry
characterized by low profit margin and rabour intensiveness.

To compete in the marketplace, J_arge companies are

adopting computer-aided design (CAD) to respond quickly to
market demand. The widespread use of CAD technoJ-og"y in the

North American apparel industry has given many companies a

distinctive advantage over others. However, because of its
high cost, cAD has been the purview of large manufacturers.

In the long term, the adoption of CAD may have implications
on the structure of the apparel industry which is
predominantly fragmented and l-abour intensive. As the

resourceful manufacturers continue to acquire the latest CAD

technologies, eventuarJ-y, the small manufacturers who cannot

afford to invest in cAD wil-] have difficutty surviving in a

fiercely competiti-ve and industry.

This research originates from the researcher,s bel_ief

that smarl manufacturers could arso enjoy the benefits of
cAD despite the f i-nancial barriers. An al-ternative is to
consider a computer-aided design service. The advantages of



a cAD service are numerous. smaÌl business o\^¡ners do not
have to be burdened with the capital J-ayout of the CAD

system. Thus, the CAD service could be particularly
important for small companies that are in the developmental-

stagie. If the service is wel-l_ managed, it would enable

small manufacturers to respond quickly to their clients,
demands.

Problem Statement

The purpose of the research was to examine how owners

of smal-l enterprises perceive a CAD service offered by an

educational instituti-on .

Obj ectives

The objectives of the study v/ere:

1. To identify the types of rel-ative advantage that ovrners

of small enterprises perceive in using a cAD service offered
by an educational- institutj-on.
2. To identify uncertainties in using a CAD service.

3. To identify conditions that prevent the use of a CAD

service.

4. To identify conditions that encouraqe the use of a CAD

service.

5. To examine the relationship between the rikelihood of
using a CAD service and:

a. sel-ected characterj_stics of the enterprises;



b. selected characteristics of the owners.

Justif i-cation

After reviewj-ng literature from home economics, human

ecologry, clothing and textiles, marketJ_ng and management,

the researcher could not l-ocate pubJ-ished research

pertaining to the feasibility of a computer-aided design

(CAD) service. Literatùre in home economics, human ecologly,

and clothing and textiles focuses on the development and

features of CAD and the implications for education.

Literature in marketing and management focuses on decision

making in regard to selecting a CAD system and its
managerial implications. This research may provide insights
for j-nstitutions that have opportunities to offer a CAD

service.

Definitions

1. Small- enterprises: these are establishments engaging in
producing garments. To be incl-uded in the sample, the

enterprise must employ fewer than 50 employees; the

generation and gradi-ng of patterns and marker making must be

done within the enterprise. Excluded from the sample are

contractors who speciarize onry j-n the assembty of garments

and those who use CAD in their business.

2. Owners: those who finance and manage the enterprise.
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3. Computer-aided design service: a service that provides

computer-aj-ded design facifities such as generation,

alteratj-on, and storage of pattern pieces, grading and

marker making. A fee will be charged for the services

provided.

4. Relative advantage: the advantages of a CAD service

relative to the o\^/ners' current business practices.

5. Uncertainties: concerns ov/ners have about using a CAD

service.

6. Characteristics of the enterprises which incl_ude:

a. Lypes of garments produced;

b. length of time in business;

c. number of employees;

d. number and relation of family members in the

business;

e. number of customers;

f. the degree of change in the pattern pieces;

g. number of items produced per year;

h. ways to produce and grade patterns and make markers;

i. number of markers produced per week;

j. use of computer for business operation;

k. when are the markers made;

1. whether the garments are made before or after
receiving the orders.



7 . Owners' characteristics whi-ch include:

a. o\,vners' activities j-n the enterprise;
b. age;

c. education;

d. previous work experience;

e. reasons for starting their business;

f. use of and familiarity with computers;

g. knowledge of CAD.

Conjectures

The researcher did not formulate hypotheses for several

reasons. At the time the study was developed, the

researcher could not locate literature pertaining to
management of a CAD service, therefore, it was not known

what were the variabl-es that underly the perceptions of a

CAD service. As this study was exploratory in nature, the

researcher was not j-nterested in prediction. Instead, she

was interested in understanding the perceptions of a CAD

service. Furthermore, because the sampJ-e size was sma1l,

formal testing of hypotheses would not have been practical.
Al-ternativery, the researcher made severar conjectures after
reviewing literature on diffusion and adoption of
innovations.



Conjecture 1

As owners accumulate experience over time, they gain an

appreciation for the labour intensiveness of giarment

production. As a resul-t, they may consider using

technol-ogies such as CAD to reduce the labour intensiveness

of their business. Therefore, the likelihood of using a CAI)

service may be related to the length of time the enterprise
has been in business.

Conjecture 2

Because labour is directly rel-ated to the number of
garments produced by an enterprise, enterprises that produce

a large number of items may have a gireater need for
technol-ogies that would reduce the l-abour intensiveness of
the production process. Therefore, it is conceivabl-e that
the likelihood of using a CAD service may be influenced by

the number of garments an enterprise produces.

Conjecture 3

Designers make new patterns or modify existing patterns

to create new styles. The degree of style change affects
the amount of time designers have to spend on creating or

modifyì-ng patterns. Therefore, the likelihood of using a

CAD service may be affected by the degree of style change.



Conjecture 4

The owners' Ievel of education may affect their
understanding and appreciation of computer technologies in
apparel design. Education may reduce the resistance to

adopt a new technolog:y because the owners have the ability
to understand its complexity. Therefore, the owners' Ievel

of education may influence the likelihood of using a CAD

service.

Conjecture 5

According to Raymond (1988), business owners' past

computer experience is positively related to their
l-ikel-ihood of using computers j-n the business. SirnilarJ-y,

ol¡rners of smal-I garment enterprises who have had experience

with computers may appreciate the benefits of a CAD service.

Therefore, the owners' computer experience may affect their
likelihood of using a CAD service.

Conjecture 6

Famil-iarity with CAD may predispose owners to the

benefits of CAD. Therefore, it is concej-vabl-e that the

likelihood of using a CAD service may be influenced by the

ot{ners' experience with CAD.



Assumptions and Limitations

This research assumes that the small- enterprises that
speciali-ze in custom designs are potential- cl-ients of a cAD

service. Because of the time J-imitation, enterprises with
more than 50 employees were not included in this study. The

size of the samplj-ng frame was smal-l- because of current

economic conditj-ons in ¡¿anitoba. rn addition, because many

smal-l enterprises were not registered, the sampling frame

contained only units that \¡/ere known and accessible to the

researcher. consequently, the results of this study cannot

be generalized to al-l- small enterprises.



CHAPTER TWO

REVIEW OF L]TERATURE

Because there is no published work on implementing a

computer-aided design service for the apparel industry, the

theoretical basis of this research. is derived from

Iiterature from several disciplines -- home economics,

clothing and textiles, marketing and management. This

chapter includes di-scussions of research related to smal_l_

business in the economy, small business in the appareJ_

industry, diffusion and management of innovation,

implementation of computer-aided design and a description of
a computer-aided design service.

RoIe of Small Business in the Economy

Small business has been recognized as a contributor to
economic growth, job creatj-on, and ultimateJ_y the well-being
of a nation (Harvey-Jones, 7997). Snall businesses have

many advantages over }arge companies -- informal lines of
communication al-Iow managers to gather information directly
by observing and experiencing events (Grosh & Kantor, 1989 )

and the flexibility to quickJ-y adapt to market fluctuations
(Harvey-Jones, I991). Ultimately, success of a business

depends upon the manager's background and experience, the

ability to adapt to changies in the market, and

competitiveness (Steiner & Solem, 19BB).
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However, small business failure is a common occurrence

(Steiner & SoJ-em, 19BB). Lack of strategic pJ-anning is
cited as a major reason for faj-rure (crawford & rbrahim,

1985). Strategic planning is defined as a process of
systematj-c evaluation of the organj_zation,s capacity,
opportunities, and risks present in the environment

(Crawford & fbrahim, 1985; Nelton, 1992). Nelton (L992)

notes that businesses al-so fail because of the owners' lack
of knowledge and the lack of ability to establish
interpersonal relationships. Other reasons for failure
include the l-ack of resources and expertise in developing

new products or utilizing new technology (McDougall & Munro,

1eB4 ) .

These last two factors are important in that Koehl-er

(l-989) and Kol-beck (1984) state that change in businesses is
inevitable. Ho\¡rever/ managers in smal1 businesses have

limitatj-ons inhibiting the growth of their businesses. For

example, o\^¡ners of smarl- businesses may recognize the need

to change, but the absence of expertise may prevent them

from identifying changes rerated to the company's objective
and.proposing sorutions to problems (Grosh & Kantor, r9B9).

Furthermore, small- businesses are 1j-mited by other factors
such as managers' fear of fail-ure (Epstein, 1992)¡

resj-stance to change (Robbins, L991); the vast number of
comprex choices; inadequate human capacity in decision-
making; a l-ack of financial resources in organizations
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(More , 1992); a lack of careful evaluation of new technolog,y

(Currie, 1989) or a lack of a\Árareness about strategic and

operational impact of the new technology (Crawford &

Ibrahim, 1985; Currie, L9B9).

SmaII Businesses in the Apparel Industry

The apparel industry j-n North America is characte rízed.

by a large number of sma1l firms. In 1989, 88 percent of
the Canadian appareÌ industry employed fewer than 100

employees ( IndusLry, Science and Technolog.y, Ig92) .

Regardless of the size of individual apparel manufacturers,

the apparel industry in general is characterized by labour

intensiveness (Collier & Col1ier, 1990) and low profit
margin.

The apparel manufacturing process involves planning and

execution of product assembJ-y such as making production

patterns, gradi-ng patterns, generating markers, cutting,
sewing, finishing, and pressing (Glock & Kunz, L990). The

process is divided into preassembly and assembly tasks.

Preassembly process refers to the preproduction tasks that
begin when a style is accepted in the line and that are

completed when a style is ready for assenbly. There are

three major preproduction tasks. The first step invol-ves

creating patterns that meet atI quality and production

requirements. The second step is pattern grading which

invol-ves increasing and decreasing the dimension of a
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pattern piece according to certain grade rul-es of
proportional changes. This is done in order to create

different sizes of a garment. The third step is marker

making which involves dj-agramming or arranging the pattern

pieces for style(s) in size(s) so that they may be cut at
one time (Glock & Kunz I 1990).

traditionally, the preproduction tasks are

predominantly manual tasks that demand high level-s of

expertise and that are time consuming to perform with

accuracy (Lee & Steer, 1991). More recently, Weintraub

(1987) suggests that domestic apparel production is onJ-y

feasible when applying modern technol-ogj-es and current
management methods.

With regard to modern technologies, Walter (f984)

states "computer technology has unquestionably made the most

significant impact in the recent past and wil-I continue to
do so in the immediate future" (p. B). Today J-arge appareJ-

companJ-es are using computer technology to decrease the

labour intensiveness of the preproduction tasks (VüiJ-heIm,

1983). Mechanization of preproduction tasks i-n garment

manufacturing has resulted in improved producti-on efficiency,
and, ultimately, an increase i-n competitive position of the

manufacturing operations (Kosh, 19BB). The use of computer

technology in appareJ- design and manufacturing has been

instrumental in J-owering production costs.
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To compete in the marketplacer o\¡/ners of sma.l_I garment

manufacturing enterprises should be aware of the

technologicaJ- developments in the manufacturing process. fn
particular, computer-aided desj-gn (CAD) would have immense

value to small appareÌ manufacturers. CAD would enable

small manufacturers to respond quickly to style change and

the market's demands.

CAD is a computerized method for drafting, grading, and

analysing garment patterns and designs. Wight (1992)

describes the three main functions of CAD as:

1. Pattern input - the digit,izing of card patt.erns into
a computer system.

2. Grading - the creation of XrY co-ordinates to
generate additional sizes.

3. Marking - the creation of a lay plan via a graphics

work station (p. 61).

There are numerous benefits in using CAD. Digitizing
the patterns into a computer can reduce the amount of time

companies woul-d spend on creating new designs or altering
existing designs. As a result, the cost,s are minimized

because many trial garments can be eliminated (Wilhelm r

1991). Once patterns are created, the CAD system can grade

patterns with greater speed and precision than the manual

method. The speed allows more styles to be graded and

reduces the labour intensiveness of the process. Fraser

(1985) showed that Br.7 percent of designers, patternmakers,
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and production managers employed in apparel_ manufacturing

companies that use some form of computerized production

function, aqreed that "CAD aÌIows quick style changes

through altering just a few pattern pieces to create a

complete new garment style" (p. 38)

At the marker-making stage, CAD systems atl_ow the

operator to position the pattern pieces until the best

configuration is achieved (Fraser, L9B5¡ Hirshorn, t9B3;

Viana, 1992), thus resulting in a reduction of fabric
util-ization by two to ten percent (Co1lier & Collier, L99O;

Viana, L992). Hirschhorn (1983) reports significant savings

in material and time when companies use computerized

pattern grading and marker making. Thus, CAD systems can

accelerate preproduction activitj-es (Chapman, 1-983; CoIe,

L9B4; Finkle, 1984; Shim, 1984; Walter r 1984) and reduce

lead tj-me (Kosh, LSBB).

Whil-e some advantages of CAD systems can be quantified,
Ebel- and Ulrich (1987 ) state that the real advantages of CAD

cannot be evaluated in accounting terms. Ashby (1,992)

describes the powerful capacity of the CAD system in
generating desi-gn. The generation of basic blocks from a

company's own design library aIlows more styles to be

created with few blocks in a given period of time.

Furthermore, by using a computer, configuration, aJ-ignment,

and proportion of the pattern pieces can be quickly and

effectivery made, thus greatry improving the finar product
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(De Long, Ashdown, ButterfieJ_d, & TurnbJ_adh, 1_993). AIso,

computerized grading and marker making reduce human error.
As wei-l, the efficiency of the system permits manufacturers

to optimi-ze their best labour force (Hirshorn, 1983). fn

all these v¡ays, cAD is likery to resul-t in better quarity
products which wilt in turn, raise the competitiveness of
the enterprise.

fn sum, companies that adopt automati_on technolog.y

enjoy many benefits. These benefits have mul-tidimensionar

effects on competitj-veness. Benefits such as improved

capital and l-abour productivity are directJ-y quantifiable
whereas improved quality, reduced Ìead times and better
overall- control- of the production process tend to be l-ess

easi-ly quantified but are nevertheress extremely important

(Hoffman & Rush, l-9BB). Achieving these advantages is
especially important to small businesses who must compete

with J-arge manuf acturers, and among themsei_ves . However t

before these smal-I businesses can effectively avait
themselves of these advantages, they must become famir-iar
with the diffusion and management of innovation.

Diffusion and Management of Innovation

ïn North America, nev/ technologies are generated at a

rapid speed and with increasing comprexity. The profusion
of technology makes it, difficult for organizations to
understand its benefj-t and as a resul-t, organizations are
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slow to adopt new technologies. Therefore, there is a gap

between the rate of development of new technoJ-ogy and the

rate of its adoption (More, 1992).

Theories of Diffusion of fnnovations

According to Rogers (1983), innovation is an idea,
product or service perceived as new by the users. There are

two dimensions to any innovation -- the attributes of the
physical product and how wel-l the innovation works.

Adoption of an innovation invol-ves the innovation,
communication channel, the social system in which the

innovation exists, and time. Rogers (1983) defj_nes

diffusion of innovations as the process by which an

innovatj-on is communicated through certain channel-s over

time amongst the members of a social- system.

V'Iith respect to communication, Rogers (i-983) asserts

that adoption of innovations entail-s dissipating the ideas

through a chosen channel which j_s a process whereby

j-ndividuars create and share information among particì-pants
j-n order to reach a mutual- understanding. Effective
communication occurs when the individuafs invol-ved share

similar attributes such as beriefs, education l-evers or
social status. When individuals do not have similar
attributes, communication problems may arise.

With respect to the next factor, Rogers (1983)

identifies the sociaÌ system as a set of interreÌated units
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that are engaged in problem sorving to accomplish a colnmon

goar. Because the structure of a sociar system establ-ishes

regulations and norms that give stability to and sets

standards of acceptable behaviour for those within the

system, it exerts a pov¡erful influence on the adoption of
innovations. Within the social system, innovations are

diffused through opinion leaders and change agents.

Similarly, Van de Ven (1986) advocates understanding t,he

culture and resources of a community and the structure of
the industry in which innovatj-on j-s located before

impl-ementing innovations .

FinaJ-Iy, with respect to t.ime, Van de Ven (1986) points

out that although innovations are consistently being

generated, their useful-ness is not known until they are

i-mpJ-emented. Therefore, time has a strong impact when

evaluating the process of adoption of innovation (Rogers,

1983). Mowen (1990) believes that speed of diffusion j_s

affected by the compatibility of the innovation with the

val-ues of those who will be affected by the innovation.

Although Rogers' theory'i-s widely used by researchers,

other interpretations of Rogers' theory are noteworthy. Van,

de Ven (1986) conceptual-izes innovation as having four
dimensì-ons, namely, the human factor, the idea, the

reÌationship between the innovation and others, and

leadership. The process of innovation is "the development

and implementation of new ideas by people who over time
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engage j-n transactions with others within an institutional_
context" (p. 591). Van de Ven's (1986) interpretation is
very simil-ar to Rogers' because it, recognizes the importance

of the social- system in diffusion of innovations.

Rogers' theory has also been appJ_ied to explaining

consumer behaviour. Mowen (1990) interprets the process of
diffusion of j-nnovative products as a result of passing

information from person to person within and across groups.

A product is innovative only if it alters the behaviour or

lifestyJ-e of consumers. Furthermore, diffusion depends on

several factors -- the social system, the characteristics of
the innovation, the characteristics of the innovator, the

personal influence process and the extent of the marketing

effort.

Although diffusion of innovations is a coll_ective

process, Rogers (1983) aJ-so acknowledges the importance of
individuaì- perceptions in the process. The perceptions

include:

1. Relative advantage whether the user perceives

the innovation as better than other alternatives.
2. Compatibility - the degree to which the innovatj-on

is in harmony with existing values, past experience, and

needs of potential adopters.

3. Complexi-ty - the users' understanding of the

innovation.
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4. Trialability - the ease with which the innovation
could be tri-ed out.

5. Observability - the visibility of the results.
Vthen an organization embarks on adopting innovations,

the individuals v/ithin it can be sources of resistance to
change (Robbins, 1991). Koehler (1989) states that
effective management of change invol-ves managing the human

element. To l-ower employees' resistance and help them

overcome the initial feeling of loss and disorientation when

the change process begins, employers can include empJ-oyees

in the initial stage of the decision making. As the

innovation is instali-ed, employers c.an plan activities to
orient employees to the new work environment (KoehJ-er,

1989 ) . Robbj-ns ( 1991) suggests that education,

communication, and participation can reduce individual
resistance to change. When individual resistance to change

is reducedr ên organization will become more receptive to
new innovations.

However, not a1l innovations are successful. A

potentially useful innovation sometimes fails because its
impact is not known. According to Rogers (1983), perceived

uncertainties regarding an innovation could be reduced by

gathering information about how well the innovation works.

Literature on management of innovations would help to
identify the critical- f actors in i-mptementing innovations.
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The diffusion of an innovation depends on several

factors. For instance, the social system exerts a powerful

influence on the adoption of innovations. The speed of
diffusion is strongly rel-ated with individual's perception

of the innovation. The acceptance of an innovation will_ be

facilitated if the user understands the advantages and

disadvantages of the innovation to sol-ve problems that may

arise in the roikpÌ."". These factors should be wel-l-

understood before implementing CAD system.

Implementing Computer-Aided Design

The rapid development of CAD technology demands that
the users understand al-I aspects of the technologry so that
they know how to use it to respond to changes in the market.

Rogers' theory (1983) addresses the factors that may

facilitate the adoption of an innovation such as a CAD

system. ImpJ-ementing CAD involves a series of decj-sions:

setting objectives, choosing the specific technology,

development of human resources, (pipino & Necco, LSBI;

Currie, l-989) communicatj-on and evaluation (Building an

Engineering Team I I99L).

Beatty and Gordon (1990) advocate setting short and

long term objectives for adopting CAD systems. Davies

(L992) claims that "the successful consideration of CAD

investment will be dependent on the business quarifying its
objectives for the future, supporting this with a
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willingness to change, and specifying financiaÌ commitment,,

(p. 93). Formal planning is crucj-al because it reduces the

tj-me spent on training operators and encourag'es employee

j-nvolvement (Lefebvre, 1991). Ebel and Ulrich (1987)

reaffirm the significance of planning by suggesting that
managers pay attention to issues such as initial development

and implementation cost, changes in the company's overal-I

profitability, productivity and the return on investment.

Once the decision to computerize is reached, the next

step is to choose the particular technologiy. Pepino and

Necco (1981) state that choosing a technology involves four

declsion points: (a) studying feasibility; (b) identifying
alternatives; (c) selecting a specific system; and (d)

determining how to finance the system.

Although a nev¡ technology may have attractive strategic
value, managers must consider its effects on the workplace,

especially the people who wilt be directly or indirectly
affected by installation of innovations. Beatty and Gordon

(1990) warn that introducing a new technolog-y in the

workplace may create resistance to change. To overcome

resistance to change, the authors suggest using a cross-

functional project team with a "technology champion.,, The

"champion" is one who has strong bel-iefs about improving the

company's competitive posítj-on and technical expertise; he

or she is able to moti-vate al-l- those affected by the new

system. Similar]y, EbeI and Ulrich (1987) contend that,, in
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order to maximize the benefits of cAD, apparel_ manufacturers

shourd establish teams with bal-ance of knowredge, expertise,
and seniority.

Furthermore, Bruwer and Havenga (1991) and Raymond

(1988) agree that training is essential- in adopting computer

technology. Bruwer and Havenga (1991) suggest that the

quaj-ity and the quantity of training in the use of computer

systems determines the extent of trust that the user has in
the systems. FinaIIy, Beatty and Gordon (1990) also

advocate using a pilot project before ful_Ì-scal_e

implementation continues .

The next step in impJ-ementing a CAD system involves
communication of the new technoJ-ogy. Rosen (1993) contends

the first vital- step in the process of converting rav/ data

into an inteJ-rigent decision is communication. According to
Building an Engineering Team (1991), More (1992)t Beatty

(1990), and Beatty and Gordon (1990), the establ_ishment of
teams facilitates communication, thus promoting pro-active
interaction between groups. Effective communication is
achieved by putting everyone that needs to be in a team

close to one another. Cross functional_ teams are

reconmended, because they contribute expertise to the
project's success (Building an Engineering Team, I991).

However, the communication process is not compl_ete without
the ability of cross functional- team to provide feedback,

the kpy step in converting data into information.
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Feedback is al-so rerated to the eval-uation process in
implementing a cAD system. currie (1991) states that "it is
virtual-Iy impossible to be in a position to assess

quantifiabl-e benefits from CAD in such a short space of
time" (p. 25). However, the new system shoul-d be monitored

to ensure that the desired objectives of the system are

being met (Grosh and Kantor, 1989). The system should be

flexible enough to adapt to the environment, when changes

occur.

In order to evaluate the costs and benefits of
implementing CAD in the manufacturing process, Grudier

(1993) presents a step-by-step cost anal_ysis to quantify the

saving and benefits a CAD system can offer. Barbee (1988)

estimates that it costs $146,250 to acquire the Al"f-S system

from Gerber Garment Technology Inc.

Therefore, for small apparel companies, the benefits of
computer technol-ogy come at a very high cost. Kosh (1988)

suggests that a company becomes increasingly involved with
computer automation once it reaches the 101-200 employee

revel- and currie (1991) states that it will probabJ-y take

one year and half to know whether CAD is a success.

However, in smal-ler firms, there is a cfear preference for
investing in equipment with a short payback period (Hoffman

& Rush, 1988). One alternative that woul-d aÌlow smal-l

companies access to cAD without the financiar burden is to
make avail-able to them an independent CAD service.
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A Computer-Aj_ded AppareJ_ Design Service

CAD would have immense val_ue to small_ apparel

manufacturers. cAD would enabre small manufacturers to
respond quickJ-y to the market's demands. one way to al-low

smal-l- apparer producers to enjoy the benefits of cAD wourd

be for them to have access to a cAD service offered by an

educational institution. The sàrvices provided coul-d

include qeneration, alteration, and storage of pattern
pieces, grading and marker naking. A fee woul_d be charged

for the service.

The development of a cAD service must take into account

the characteristics of a servj-ce and how it is evaluated by

consumers. Unl-ike CAD software, which is a good, a CAD

service, J-ike any other service, is a performance (George &

Berry, 1981) that is intangibJ-e. In addition, because

people are invol-ved in providing services, the quality of
services may be inconsistent from one provider to the next

(Berkowitz, Kerj-n, Rudelius, & Crane, !991). Another

characteristic of services is that their production and

consumption may or may not be separabJ-e (Berkowitz et âr.,
1991). For example, the purchase of computer-aided design

service is separate from its consumption when cl-ients submit

their orders to the service, the service providers work on

the orders and the crients pick them up after a period of
time. on the contrary, when clients use the cAD facil-ities
in the service to work on their designs themselves, the
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production of the cAD service is then inseparabJ-e from j-ts

consumption.

The intangible and inconsistent nature of services

often resul-t in risk perception. To make services perceived

as consistent in their quality, companies may consider

standardízing work procedures and training servj-ce providers
(George & Berry, 1981). Furthermore, Berkowitz et aI.
(l-991) state that clients eval-uate services according to
their complexity and divergence. Compì-exÍty is the number

of steps and how complex are the steps in acquiring the

services. Divergence is the amount of freedom clients may

exercise in executing the service.

The Rofe of Educational- Institutions in promoting

Apparel Computer Technolog:y and Assisting SmaJ_l_ Businesses

As the apparel industry in North America continues to
use computer technology in design and production, apparel

manufacturers will increasingfy demand professional-s with
experience in CAD (SheJ-don, l-988). Fraser (1985) reports
that designers, patternmakers and production managers of
appareJ- companies agree that education of the workforce is
an important factor in adoption of computer technology.

Therefore, j-t behooves educational institutions to pay

attention to the human resource imprications of the use of
cAD because higher ed.ucational institutions are ,responsibl-e
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for preparing students for careers in the apparel industry
(She1don & Regan, 7990).

The educational sector has many roles in a society or
community. rts mandate is to educate students for careers

and to create and transfer knowledge (AJ-J-en & Rohman, 1985)

and technology (Raymond & Holmes, 1986). Technol-ogy is
transferred when graduates begin working in the fiel-d. The

second way to transfer knowledge and technology is when

educational institutions provide continuj-ng education to the

community. Louzine (1983) proposes using short-term

courses, qroup consultancy, action-oriented training, films,
visits to factories current]-y using technologicar advanced

systems to raise awareness of technolog:y. Lastj-y, when

facul-ty engage in consulting activities, knowledge and

technol-ogy created at universities are put to practical use.

Another important role of educational institutions is
to initiate innovations and development in the apparel

industry. Sheldon and Regan (1990) suggest that Home

Economics programs have the potential to lead the apparel

industry in its efforts to computerize by providing students

trained in CAD systems.

AJ-though computer technol-og,y has become extensively
used in apparel- manufacturing, many teaching estabLishments

do not have the technorogy to give hands-on experience to
students ("Computer Course", 1gB3). Shel_don (1988)

expresses concern that if computer technology continues to
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be absent in clothing and textiles curricula, there wirl be

a technology gap between education and the apparel industry
in the future. The necessity to j-nclude computer-aided

design in curricul-a of cì-othing and textir-es programs j-n

universities and colleges j-s also emphasized by cal_dweÌr and

Workman ( 1985) .

The establishment of a cAD service in an educationar-

institution may benefit both the students and the smarl

enterprises. The service becomes an avenue to train
st,udents to apply theories Ìearned in the classroom to
practical- problem soJ-ving. The students will l_earn to
identify the needs of smarl enterprises in relation to pre-
production tasks (designing, grading, and marker making) and

to generate research projects to solve their problems. At

the same time, short courses and workshops can be offered to
give small- business ov¡ners an opportunity to become famiriar
with the CAD system.

Educati-onal institutions can contribute to smal_L

businesses by assisting ne\,\rcomers in starting a business or
by providing advisory service to existing businesses. Both

Arl-en and Rohman (1985) and Milrer and Kirschstein (1988)

suggest that universities can provide an incubator

environment for beginning small businesses by renting out
the use of computer equipment based on profit. rncubators

serve to fill- the knowJ_edge gap and reduce start-up
operating costs (AJ-J-en & Rohman, 1gB5). The incubator
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concept has been practised by the garment manufacturing

sector in the city of Toronto (Todd, 1991).

universities can arso provi-de management assistance to
smal-l- manufacturers to improve their competitive advantage.

v'Ihile many fírms are aware of cAD, many do not know how to
imprement the new technorogy in the workpJ-ace (Ahrbrandt,

7992). To bridge the gapr educators could provide

consul-ting service to assist j-n the choice and

implementation of technoJ-ogy in small- businesses. Again,

the consul-tants could involve students in the projects so

that the students could rearn to apply theories to practical-
problem-so1ving.

To sumrnarize, the development of computer technoJ-og-y

has a tremendous inpact on the apparel industry. Advantages

of using CAD incl-ude improvements in productivity and

efficiency. Hov/ever, because of the high cost of CAD

systems, only large manufacturers have been abl_e to use the

technolog-y. For smal-I manufacturers, owning a CAD system

may not be practical because of financial or production-

rerated constraints. one way to provide smal-r manufacturers

with the benefits of cAD is to establ-ish a cAD service in an

education instj-tution. However, there is litt1e information
on how small- apparel- manufacturers perceive the advantages

and disadvantages of a computer-aided design service.
Because there is no published research related to

setting up a computer-aided design service, it i-s premature
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to determj-ne the feasibility of a CAD service. According to
Rogers ( 1983 ), innovations are accompan-i-ed by uncertainties.
Potential users of the service may not be certain how the

CAD service may benefit them. There is no research

pertaining to this area. However, Rogers' (1983) theory i_s

used to deduce the relevant issues. According to Rogers

(1983), understanding the user's perception of the CAD

service may facilitate the introduction¡ âs well âsr the

acceptance of CAD system into smal-l- garment manufacturing.

By understanding potential- users' perceptions and their
uncertainties pertaj-ning to a CAD service, it witl gi-ve the

provider of the service the basj-s for marketing the service.
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CHAPTER THREE

METHOD

The researcher used a survey method to collect data

because "surveys deal- with phenomena as they exist; they do

not attempt to alter anything experimental-J-y nor do they

invol-ve random assignment of subjects or conditions as in
experimental research" (Touì-iatos & Compton, 1988, p. 263).

Al-so, well designed surveys provide accurate information

about people; they al-l-ow the researcher to obtain specific
data about a person's own experience or attitude. This

chapter presents the procedure for carrying out the research

and data anal-yses.

Procedure

To achieve the objectives of this research, the

researcher developed a questionnaire which consisted of

cl-osed-ended and open-ended questions (Appendix A) . The

questionnaires hrere administered by structured interviews.

During the interviews, respondents completed the close-ended

questions, followed by an explanation of a potential CAD

servicei and f i'nalIy, the open-ended questions. In this
section, the researcher accounts for activities pertaining
to the deveì-opment of the questionnaire, the sampJ_e, the

presentation, the piJ-ot test, data coÌl_ection and analyses.
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Devefopment of the Ouestionnaire

smal-l enterprise o\¡/ners often personarJ-y attend to many

activities in the business. The absence of delegation of
managerial responsibilities often shapes the operation of
the enterprises (Grosh & Kantor, 1989). rn this research,

the questionnaire \das developed to col-lect information about

the owners' characteristics, the characteristics of the

enterprises, the owners' perceptions of a CAD service, and

the likelihood of using a CAD service.

Characteristics of the Owners

Seven questions were constructed to identify the

characteristics of the owners. The questions pertained to
the owner's a9e, Ievel of education, reasons for starting
the business, use of computer, and familiarity with
computers and CAD. The research by Good and Levy (1992)

provided the basis for the items for questions on reasons

for starting the business.

Characteristics of the Enterprises

Eighteen questions v/ere constructed to identify the

characteristics of the enterprises. some questions \rrere

designed to allow the researcher to understand the structure
of the enterpr-i-ses. The questions included the types of
giarments produced by the enterprise, the rength of time the
owners have been operating their business, the number of
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employees, the number and relationship of the farnily members

invol-ved in the business, the number of garments produced

and sol-d, and the number of customers. Furthermore, there
hrere questions pertaining to the products and their
production. The questions incl-uded the number of seasons

produced, the number of l-ines per season, the number of
styles per Ìine, the number of sizes per style, the degree

of style change, how the sì-opers are made, grading and

marker-making practices.

Uncertainty and Relative Advantage

To identify o\Â/ners' perceptions of using a CAD service,
the researcher applied the concepts of uncertaj_nty and

rel-ative advantage in Rogers (1983). The questions were

open-ended because the types of relative advantage and

uncertainties of using a CAD service were largeJ-y unknown.

Open-ended questions al-Iowed the subjects to convey their
opinions to the researcher and the researcher could seek

cl-arification of ideas where appropriate.

To identify uncertainty, subjects were asked to respond

to the question "what concerns do you have about using a cAD

service?" To identify rel-ative advantage, two questions

r¡/ere posed to subjects "Ho\,rr would using a CAD service
change the way you make garments?" and "Ho\¡/ would using a

cAD service change the business activities that you or your

employees may do? " The questions \4rere worded to ref rect the
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definition of relative advantage in Rogers (1983) which

states that rel-ative advantage is how the users perceive the

new technology to be better than the method or methods they

normal-Iy use. Note that the two questions cover the

production and non-production dimensions of the enterprises.
Because the owners often personalJ-y attend to many

activities in the business, it was important to separate the

two dimensions.

Conditions That Prevent or Encourage the Use of a CAD

Service

Currently, there are companies that offer computer-

aided design service in Canada. The researcher wanted to
know whether the conditions that wouÌd prevent or encourage

the use of a CAD service differ depending on the whether the

institution is profit or non-profit oriented. Furthermore,

when an institution considers offering a CAD service, the

decision makers have to all-ocate resources. Therefore, it
is important to consider both the technical- aspects of the

service and the support activities. Participants responded

to the following open-ended questions:

1. If a private company offered a CAD service, what are the

conditions that would attract you to use the service?

2, lvhat woul-d prevent you from using a cAD service provided

by a private company?
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3. If an educational instj_tution offered a CAD service,
what are the conditions that would attract you to use the

service?

4. lvhat would prevent you from using a cAD service provided

by an educational- institutj-on?

The Sample

The sampj-ing frame consisted of persons who operate

smal-l--scal-e garment manufacturing facil_ities in Winnj_peg.

ft inctuded members of professional- organizations,

enterprises l-isted under "Dressmaker" and "Designers-

Apparel" in the Yel-low Pages of the telephone book, names

suggested by facul-ty members in the Clothing and Textil-es

Department, and names provided by the Government of
Manitoba's Department of Trade, Industry and Tourism

The enterprises had to meet several criteria before the

researcher included them in the sample. The criteria ltrere

as follows:

1. The enterprise had to have fewer than 50 employees.

2. The owner had to be involved in the day-to-day

management of the enterprise.

3. The enterprise had to produce apparel. Enterprises
producing apparel and non-apparer items \¡/ere al-so incl-uded

in the sample.

4. The tasks of patternmaking, grading and marker-making

had to be performed in the owner's workplace.
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A volunteer sampJ-e was chosen because the sampJ_ing

frame was smarr. To maximize the size of the final- samp]-e,

the researcher interviewed arl- those who fit the criteria
and agreed to participate.

Presentation

The purpose of the presentation was to provide

respondents with sufficient information to make tentative
judgements on whether they would use a CAD service. The

presentation was purely descriptive; it was given after the

respondents completed the close-ended questions.

Posters were constructed to help the interviewer
describe and explain the CAD system and the CAD service.

During the presentation, the interviewer expj-ained CAD

functions such as creating styJ-es, deveJ-oping l-ines, drawing

silhouettes, deveì-oping patterns, grading patterns and

making markers. The interviewer then continued to describe

the services that a CAD service could provide, namely,

pattern development, pattern grading and marker making.

PiÌot Test

A research instrument must have validity. According

Walizer and Wienir (1978), face validity is a method that
uses common sense and experience to judge the adequacy of
measurement device and the procedure. rn cases of novel

research projects where researchers cannot. clearly define

to



36

the concepts, the indicators of the concepts must be

thoroughly examined. Pre-testing was necessary because it
could help the researcher to refine the questionnaire design

and identify errors in the questionnaire, especialì-y for
novel- research projects (ReynoJ-ds, Diamontopoulos &

SchJ-egelmilch I 1-993) .

Foll-owing approvaÌ of the questionnaire by the Faculty

of Human Ecology's Ethics Review Committee (Appendix B), the

questionnaire was tested on three o\,vners of small-

enterprises in V'Iinnipeg. After the questionnaires were

administered and the interviews r¡/ere compl-eted, the owners

v\¡ere asked to eval-uate the clarity of the questions and to
suggest changes (Appendix C). SubsequentJ-y, the researcher

revi-sed the instrument.

Pretesting the questionnaire allowed the researcher to

assess the operational definitions of uncertainty and

rel-ative advantage; to clarify several questions and to
eliminate questions that yielded meaningl-ess responses.

Several- modif ications to the questionnaire \irrere made. the

major change occurred in the question about the owner's

likelihood of using a CAD service. The original question

had five classifications of likel-ihood. However, in the

pre-tests, respondents had difficuJ_ty relating to the

cl-assification of "maybe, íf the conditions \¡¡ere favourable"

because "if the conditions were favourabl-e,, !{as not the

reason for responding to "maybe.,, To avoid biasing the
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respondents, the researcher decided to ask them to mark the

likei-ihood of using a cAD service on a continuous l-ine which

v/as 126 mm in length. One end of the Ìine was fabelfed
"definiteJ-y will use" and the other end was labell-ed

"definiteJ-y will not use. " This method all-owed respondents

to freeJ-y attribute meanings to any l-evel- of ÌikeÌihood.

Data Col-lection

Data col-l-ection took pÌace over the months of October

and November of 1993. In earJ-y October, 1993, letters
(Appendix D) were sent to 61 businesses. One week after the

l-etters were mailed, the researcher telephoned the owners.

At the initial- telephone contact, the researcher asked a

series of questions to screen out the businesses that did

not fit the establi-shed criteria. ñnong those who fit the

criteria , II o\¡/ners agreed to be interviewed. Two of the

el-even \^/ere el-iminated from data anaJ-ysis because one

enterprise specialized in al-teration of garments; the other
enterprise was a manufacturer whose characteristics lvere

very different from the home-based businesses.

ConsequentJ-y, nine businesses \,üere incl-uded in data

anaJ-ysis.

The questionnaires were administered by structured
j-nterviews. Because the researcher,s f irst l_anguage is
Portuguese, she hired an English-speaking graduate student
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in Clothing and Textiles to conduct the interviews. The

researcher and the interviewer visited the ou¡ners in person.

At the beginning of the interviews, the interviewer
reiterated the purpose of the research and asked the

participants to sign the consent form (Appendix E). After
the participants completed the cl-ose-ended questions, the

intervie\Á/er gave a presentation of CAD and CAD service.

After the presentation, the interviewer asked the open-ended

questions . The responses \¡/ere recorded on an audio tape.

Data Analysis

Mosteller and Tukey (7977 ) describe three l-evels of
stat.istical- analysis indication, determination, and

formal inference, representing proçlressively higher fevels

of precision. For this research, indication is a suitable
course to take because the sampJ-e is small. Formal-

inference is not possibl-e because tests of significance
could be meaningless and misleading. The researcher

analyzed the data by using primary stati-stics and graphs.

Coding of Responses to Open-Ended euestions

After the open-ended responses hrere transcribed from

the audio tapes, five sets of responses were randomly

selected from the nine transcripts for pre-coding. For pre-
coding, the researcher, the researcher's advisor and the

research assistant j_ndependentJ_y read the five
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transcriptions and established tentative categories of
responses. The three coders met to compare the categories

they assigned to the responses. When disagreements

occurred, the coders cÌarified their interpretations of the

responses until agreements were reached. Where coders coul-d

not compromise on their interpretations, a ne\Â/ category was

establ-ished. The exercise resulted in a tentative coding

scheme.

Using the tentative coding scheme, the researcher and

her advisor proceeded to code all the cases independentì-y.

When the two coders compared their work, there was a high

level- of agreement in the way they assigned responses to the

categories. When the two coders disagreed with the

assignment of responses, they either cl-arified their
i-nterpretations until an agreement \¡/as reached or

established a new category. Appendix F contains the codi-ng

scheme for the open-ended responses.
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CHAPTER 4

RESULTS

This chapter contains descriptions of the

characteristics of the respondents, the characteristics of
the enterprises, the types of relative advantage of a CAD

service, the uncertainties of using a CAD service, the

conditions that prevent and encourage the use of a CAD

service, and finally, the l-ikelihood of usj-ng a CAD servj-ce.

Characteristics of the Respondents

Tabl-e l- summarizes the demographic characteristics of
the respondents. A majority of the respondents are between

31 to 50 years ol-d. Six respondents have been in the

business of dressmaking for ten or more years; three have

been in their businesses for fewer than two years. Five

respondents have had some or compJ-eted university education;

two respondents have had at least some grade school_ or high

school-; and two have had some or completed vocational

training or conmunity coÌIege.

Seven respondents have previous work experience not

rel-ated to apparel design. Four respondents worked in the

apparel manufacturing enterprises; three taught apparel

design or l-earned drafting and sewing in design courses.

Three respondents sewed for themsel-ves or for others before

starting their businesses.



47

Table 1

Demographic Characteristics of Respondents (N : 9 )

Demographic Characteristics n

Age

30 years
3l- to 50
51 years

Education

and younger
years oÌd
or ol-der

0
B

1

7
4
3
3

0
BB.9
11.1

11.1
11.1
44 .4
11.1
11.1
t-1.1

77 .7
44 .4
33.3
33.3

Some grade school
Some high school
Some university
CompJ-eted university
Some vocational training
CompJ-eted vocational train-i-ng

Previous Work Experience

Others
Apparel manufacturing enterprises
Design courses
Sewing by myseJ-f

1

1
4
1
1

1

Table 2 shows the rnajor reasons respondents gave for
starting their own business, while Table 3 shows the reasons

that \^Iere ranked I, 2, or 3 by the respondents. Most of the

respondents wanted to achieve a personal sense of
accompJ-ishment and to use their o\Ârn experience and skills.
seven respondents indicated that they had rerevant previous

work experience and they wanted to run a business on their
o\ÂIn. Six respondents started their own business because

they thought there was a need for their products. Some
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athought that starting a business \^/as a good way to create
job for themselves and they wanted to be their own bosses.

Tabl-e 2

Respondents' Reasons for Starting Their Own Business (N : 9)

Reasons n

I want to achieve a personal sense
of accompJ-ishment.

I want to use my or¡/n experience and
skil-Is.

I have rel-evant previous work experience.

I want to run a busj-ness on my own.

There is a real- need for my product.

It is a good way to create a job for
myseJ-f

f want to be my ohrn boss.

I need to make a living.

B

B

7

7

6

6

6

4

BB.9

BB.9

77 .8

77 .8

66.7

66.7

66 .7

44 .4
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Tabl-e 3

Respondents' Ranking of Sel-ected Reasons for starting Their

Own Business (N = 9)

Reasons Rank i-n Order
Of Importance Frequency

I want'to achieve a personal
sense of accomplishment.

I want to use my o\¡/n experience
and skil-Is.

I want to run a business on
my oI¡/n.

1

3
3

1
3
2

2
1

3

1

2

1

2
3

1
2
3

1
2

1

1
3

to

to

I

I

want

want

make a living.

be my own boss.

Tabl-e 4 shows that although a majority of the

respondents never used computers in their everyday lives,
many were aware of computers. One-half of those who used

computers used them for business purposes. Six respondents

reported knowing nothing at all- about computer-aided design

whereas three reported having some famitiarity with CAD

software.
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Tabl-e 4

Respondents' Famil-iarity With Computers and With CAD (N = 9)

Computer Literacy n

Use of computer

AJ-ways
Most of the time
Sometimes
Rarely
Never

Purpose of using computer

Business purposes
Partj-cular purpose

Famil-iarity with computer

Know how to use
Know about but do not use
Nothing at al-I

Famil-iarity with CAD

Know how to use
Know about but do not use
Nothing at al-l

0
1
2
1
5

4
2
3

0
3
6

0
11.1
22.2
11.1
55.6

22.2
22.2

44 .4
22.2
33.3

0
33.3
66.7

Characteristics of the Enterprises

Responses to questions about the number of lines, the

number of styles, the number of sizes and the number of
markers made per week are omitted from discussion because

the respondents engage in custom work.

The enterprises produce basically four categories of
garments (Table 5). A rnajori-ty of the enterprises produced
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forma] hrear, women's \¡r¡ear and sportswear. others produced

children's \¡/ear; one special-ized in al_terations.

Tabl-e 5

Types of Garments Produced by Enterprises (N : 9)

Types of Garment n

Formal v/ear

Women's wear

Sportswear

Children's \,r¡ear

Al-teration

B

6

5

4

I

BB. B

66.7

55 .5

44 .4

11.1

The enterprises have been in business from 34 months

(2.83 years) to 360 nonths (30 years). The average 1ength

of time is I43.78 months (I2 years); the median is l-44

months (L2 years). Seven enterprises reported having no

empJ-oyees other than the respondents themselves. For the

two enterprises that reported having employees, there is
only one empJ-oyee in each case. The respondents perform

many activities such as production, construction, design,

consultation, management, and retail (TabJ-e 6 ) :
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Table 6

Respondents' Activities in Their Business (N =9)

Activities n

Production

Construction

Design

Consultation

Management

Retail

9

B

5

4

2

1

99 .9

BB. B

55.5

44 .4

22.2

11.1

From 1991 to 1993, the enterprises reported having

anlrwhere from 36.67 to 1800 customers. The mean number of

customers is 333.04 whereas the median is 64.1,6.

For the average number of garments produced per year

from 1991 to 1-993, Table 7 shows that a majority of
iespondents produced an average of fewer than l-00 garments.

One enterprise produced over 2,000 garments. Al-most al-t

respondents produced garments after orders have been

received.
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Table 7

Average Number of Garments produced and production plan

(N = 9)

Production Characteristics

Number of garments produced

Fewer than 100 4 50.0
Between 101 and 300 3 37.s
More than 2000 L I2.s

Percentage of garments made after
receiving orders

608
958

100t

1
1

7

11.1
11.1
77.8

TabÌe B shows that all- respondents perform

preproduction activities such as making and grading of
patterns, and marker making by hand. Five respondents

reported having to draft new patterns al-ways or most of the

time whereas one respondent rarely drafts new patterns.

Four respondents reported planning markers in advance always

or most of the time.
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Table B

A Summary of Production Activities Reported by Respondents

(N : 9)

Activiti-es n

Drafting slopers by hand
Grading patterns by hand
Making markers by hand

Making new patterns

Always
Most of the tine
Sometimes
RareIy

PJ-anning markers in advance

Al-ways
Most of the time
Sometimes
Never

9
9
9

1
+
3
1

1

2
1

1

100
100
100

11.1
44 .4
33.3
11.1

11.1-
22.2
11.1
11.1

In sunmary, the enterprises have been in business for
an average of 12 years. The respondents are 31 to 50 years

old; many completed or have some university education. Many

worked in areas other than appareJ- design before starting
their own business; all respondents have some experience in
cJ-othing construction. Respondents embarked on their own

business primarily because it gave them a sense of
accomplishment and the opportunity to use their own

experience. Many tend not to use computers in their
everyday rives but are familiar with them. Many respondents

know nothing about cAD; those who know something about cAD



49

do not know how to use it. The enterprises are often
operated by the respondents themsel_ves. The number of
customers ranges from 37 to 1800 with one half of the

respondents having at l-east 64 customers for the years 1991

to L993. A majority of the enterprises make fewer than 100

garments per year. The design actj_vities of drafting
patterns, grading and marker makj-ng are often done by hand.

Criterj-a for Using a CAD Service

Respondents indicated the importance of nine criteria
for using a CAD service. Tab1e 9 shows that credibil_ity of
the institution offering the service approaches "extremely

important"; all respondents regarded this criterion either
"very important" or "extremeJ-y important. " Grading ruJ_es,

cost of the service, security of designs, and turnaround

time \^rere considered "very important" by respondents. To be

able to at.tend CAD workshops or to personally use the CAD

software, the service's distance from the respondents'

workplace and who operates the service \^¡ere " somewhat

important. "
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Table 9

fmportance of Criteria for Usincr a CAD Service (N = 9)

Criteria Importanceu

Credibil-ity of the institution
offering the service

Grading rul-es used by the service

Cost of the service

Security of my designs

Turnaround time

To be abl-e to attend CAD workshops

To be able to come to the service
and personal-Iy use the CAD software

Distance from my workplace

Who operates the service

4 .67

4.22

4 .77

4.11_

4 .1,I

3.78

3 ,67

3.22

3.11

âtr

3-
l_
-L-

Extremely fmportant
Somewhat Important
Not Important At AII

4 = Very Important
2 = Not Very Important

Relatj-ve Advantage

Rogers (1983) defines rel-ative advantage as "the degree

to which an innovation is perceived as better than the id.ea

it supersedes" (p. 15). To identify relative advantage,

respondents were asked the questions "How would a CAD

service change the way you make garments?" and ,'Ho\ar woul_d
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using a CAD service change the business activities that you

or your employees may do?"

ft was evident from the interviews that responses to
both questions $/ere al-most identical. Hence, the researcher

reports the results without making any distinctions between

production and non-production activities.
The types of rel-ative advantage expressed by

respondents are listed in Table 10. AJ-though respondents

generally perceived the use of a CAD service leading to

changes in practice that hrere better than their current

practice, they al-so perceived changes that might not be

better than their current practice. The negative changes

wil-l- be poinùed out as the results are being reported.

Facil-itating Production

A majority of the respondents expressed the opinion

that a CAD service woul-d facil-itate production by enabling

them to produce patterns that are accurate and to become

more efficient and productive in their work.

Time Reduction

A CAD service may reduce the amount of time respondents

would spend on generating patterns and markers; it may

reduce the amount of time they spend on fitting the garments

as wel-l- as the frequency of f itting the garments.
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TabÌe 10

Types of Rel-ative Advantage in Using a CAD Service (N : 9)

Rel-ative Advantage tn

Facilitating production

Time reduction

Real-Iocation of time*

Organization

Cost structure*

HeJ-p financially

Additional- service

Employ more people

FJ-exibility

No difference

6

5

4

4

2

1

I

1

1

1

7s.o

62 .5

s0.0

50.0

2s .0

12.s

72 .5

12.5

12 .5

12.s

Note. * indicates repondents perceived advantage and
disadvantage.

Reallocation of Time

Some respondents indicated that they may reall-ocate

their time as a resul-t of using a CAD service. When the

patterns, grading and marker making are done by someone

el-se, the time that respondents woul-d normalJ-y spend on

these activities could be used for other activities such as

spending time with clients. On the other hand, one

respondent expressed the concern that if the time saved on



53

the design functions is spent on commuting to the pJ-ace

where the service is provided, there may not be any

advantage to using a CAD service.

Organization of Information

Respondents thought that a CAD service woul_d help them

organize and retrieve their clients' information.

Other Advantages

Less frequently mentioned advantages of using a CAD

service incl-ude the possibiJ-ity of improving the financial
situation of the business. If the business became

prosperous as a resul-t of using CAD, respondents said thaL

they may employ more people. A CAD service may enable some

respondents to be fÌexibre in providing additional services

such as pattern making only.

Uncertainties in Using a CAD Service

To ascertain the uncertainties in using a CAD service,

the researcher asked the respondents to express their
concerns about using a CAD service. The six areas of
uncertainties are listed in Tabl-e rr, fol-l-owed by an accounL

of each type of uncertainty.
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Tabl-e 11

Concerns About Using a CAD Servj_ce (N = 9 )

Concerns n

Competence of service givers

Response to clients' deadl-ines

Cost

Security

Access

KnowJ-edge

7

5

4

2

2

2

77.7

55 .5

44 .4

22.2

22..2

22 .2

Competence of Service Givers

The majority of the respondents expressed concerns over

the quaJ-ity of work and accuracy of the patterns.

Therefore, the competence of the service givers is an

J-mportant consideration.

Resnonse to Cl-ients' Deadlines

Five respondents indj-cated that a CAD service must

enabl-e them to meet clients' deadlines. The service should

be avail-able to them when they need it; .it shoul_d also be

able to quickly compì-ete the work.
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Cost

Four respondents

woul-d incur additional-

Therefore, the cost of

or not they would use

Secur j-ty

recog,nized that using

cost of running their

using the service may

ir.

a CAD service

business.

affect whether

Two respondents v/ere concerned that if they used a CAD

service, their designs may be copied by ot.her patrons of the

service.

Access

Two respondents indicated that they do not want their
orders to be placed on a waiting list when they want their
work done. The physical location of the service may prevent

potential users from getting to the service.

Knowledge

Two respondents indicated that to fulIy appreciate and

understand the advantages of a CAD service, they must first
have some knowledge of computer-aided design.
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Conditions that Prevent or Encourage

the Use of a CAD Service

When the respondents tvere asked to indicate the

conditions that woul-d prevent or encourage them to use a cAD

service offered by a private institution versus one that is
offered by an educational institution, they frequentJ-y

indicated that they could not see any difference in the

conditions regardless of who offered the service. As a

resul-t, the researcher coded the answers disregarding the

institutions. Ho\,¡ever, a few responses about educational,

institutions are pointed out because they may have important

implications.

Conditions that Prevent the Use of a CAD Service

TabÌe 12 summarizes the 10 conditions that would

prevent respondents from using a CAD service.

Cost. Many respondents would not use a CÀD service if the

cost, of using it was too high.

Customer satisfaction. If the service could not guarantee

quality and accuracy of the work, respondents may not use

ir.
Location. If the l-ocation of the service was not

convenient, respondents expressed doubts about using a CAD

service.
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Security. Respondents expressed concerns over the

security of their designs. They did not want anyone other
than the service givers to have access to their designs.

Table 12

Conditions Preventing the Use of a CAD Service (N = 9 )

Conditions n

Cost

Customer satisfaction
Location

Security

Reputation

Qual-if ication

Assignment of work

Speed

Access

Potential- users' l-ack of knowledge

6

3

3

2

1

1

1

1

I

1

75.0

37 .5

37.s

25.5

12.s

L2.5

12.5

12 .5

L2.5

t2.5

Others. Other infrequentJ-y mentioned conditions that
woul-d prevent the respondents from using a CAD service are

as foll-ows.

1. A poor reputation of the institution offering the

servi-ce.

2. The service givers do not have the gualifications to
carry out their work
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3. If many operators are al-Ìowed to work on an order, the

qual-ity of work may be jeopardized. Therefore, the

assignment of work is an issue.

4. Respondents do not l-ook f avourabJ-y on a service that
fails to complete the order on time.

5. A service that is not available to cl-ients when they

need to use it.
6. If the potential users of a CAD service are not

knowledgeable about computer-aided design, they may not

perceive the benefits of using it.

Conditions that Encourage the Use Of a CAD Service

The conditions expressed by respondents are frequentJ-y

the opposites of Lhe conditions that would prevent them from

using a CAD service. Table 13 summarizes the conditions

that would encourage respondents to use a CAD service.

Cost. Respondents may consi-der using a CAD service if the

cost is reasonable.

Customer satisfaction. Respondents would consider using a

CAD service if it can guarantee the quality and accuracy of

its work. Respondents al-so expect business transactions to
be handl-ed in a professional- manner.

Access. The l-ocation of the service should be such that
it is convenient to reach. Respondents would like to be

abl-e to use the service at a time that is convenient to
them.
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credibirity. Respondents wouÌd take into consideration
the credibirity of the insti-tution offering the service in
their decision to use a CAD service.

Table 13

Conditions Encouraging the Use of a CAD Service (N = 9 )

Conditions n

Cost

Customer satis f acti-on

Access

Credibility

Speed

Security

Continuing education

Learning experience for students

B

6

5

2

2

2

2

2

BB.9

66.7

ss.6

22.2

22.2

22.2

22.2

22.2

Speed. To attract potential users, a CAD service must be

able to process the orders in a timely fashion so that the

potential- users can meet their cÌients' deadl-ines.

Security. Respondents woul-d l-ook f avourably upon a CAD

service that safeguards the clients' designs.

Contj-nuing education. Some respondents indicated that
they would l-ike to attend workshops about cAD so that they
could l-earn more about it. Therefore, contj-nuing education

activities may be looked upon favourabry by potential, users.
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Provide learning experience for students. A few

respondents recogn-i-zed that if a cAD service were offered by

an educational institution, it coul-d provide valuabÌe

learning experience for students.

Perceptions of a CAD Service Offered by a private

fnstitution vs. an Educational Institution

Overall-, regardl-ess of who offered a CAD service, the

respondents' concerns \^/ere very similar. However, some

respondents seemed to have perceptions of educational

institutions that may have implications for marketing a CAD

service.

If a CAD service v/ere to be offered by an educational

institution, some respondents expected to pay less for the

service. Other specif ic remarks \¡/ere made in ref erence to
the perceived quaÌity of work. For example, one respondent

expressed the foJ-lowi-ng:

The only thing I might think of not using it woul-d
be if I wanted, for example, something that's
professionally done, then f would go to somebody
that is a private company that is weÌl establ-ished.

When the respondent was asked to elaborate on what she

meant by "professionalJ-y done", her response was:

with an educational- institution. . . . . .they are
probably still in the process of learning¡ oD going,
mind yoü, it coul-d be just as professional-ly done.
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Likelihood of Using a CAD Service

Likelihood of using a CAD service \tras measured by

asking respondents to pJ-ace a mark on a line 1,26 mm in
length with the left end marked "definiteì-y wiII not use"

and the right end marked "definitely will use. " For each

response, the distance from the l-eft end to the mark was

measured in millimetres.

The likelihood responses ranged from 0 mm to 120 mm.

The respondent who marked 0 (definitely wiII not use)

indicated that as she was approaching retirement, she saw no

need for her to use a CAD service. The mean distance is
82.78 mm; two-thirds of the responses fal-l- above the mean.

The median is 91 nìm. The mean and the median are different

because the presence of the value of 0 l-owered the average

Iikel-ihood score. The researcher chose to use the median in
subsequent discussions of tikelihood of using a CAD service.

The researcher has several conjectures about the

characteristics of the respondents and the likelihood of

using a CAD service. The characteristics include the ì-ength

of time the enterprise has been in business, the number of

garments produced by the enterprise, the degree of style
change, respondents' education, their famil-iarity with

computers and computer-aided desigrr.
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The Length of Time the Enterprise Has Been In Business

Figure l- shows that those who have been in business for
a short time seem to be more likeJ-y to use a CAD service

than those who have been in business for a long time. This

is in contrast to the researcher's expectation that the

greater the length of time the enterprises have been in

business the more likeIy the owners woul-d use a CAD service.

The Number of Garments Produced

Figure 2 shows a pJ-ot of the average number of

garments produced by respondents between 1991- and 1993 and

the likelihood of using a CAD service. Note that one

respondent reported having produced 21833 garments per year.

For the four respondents who made fewer than 100 garments,

the likel-ihood scores ranged from 67 to 720¡ this range is

considerably wider than the range of likel-ihood scores among

respondents who produced more than 100 garments, which is 91

to LO7.
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Figure 1. Length of time in business and likelihood of using a CAD service

Liketihood of Using a CAD Service

Figure 2. Average number of garments produced and likelihood of
using a CAD service.
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The Degree of Styl-e Change

Figure 3 shows that amongi respondents with l-ikelihood
scores above the median, two draft new patterns some of the

time, one drafts new patterns most of the time and one

drafts new patterns al-l- the time. Among respondents with
scores bel-ow the median, three draft new patterns most of
the time whereas one rarely drafts new patterns.

The Respondents' Level- of Education

Figure 4 shows that among the respondents with

l-ikel-ihood scores above the median, three have had

university education whereas ong completed vocational

training. Among respondents with l-ikelihood scores below

the median, two have had university education; one completed

vocational training and one completed high school.
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Lit@lihood of Using a CAD Service

Figure 3. Degree of style change and likelihood of using a CAD service.

Likelihood of Using a CAD Service

Figure 4. Education level and likelihood of using a CAD service.

3 = University

2 = Vocational tnining

1 - High school
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The Respondents' Famj-liarity with Computers

Figure 5 shows that among the respondents wj-th

likelihood scores above the median, two knew how to use

computers and two knew about computers but they did not know

how to use them. Among respondents with likel_ihood scores

beÌow the medj-an, two knew how to use computers and two knew

nothing about them.

The Respondents' Familiarity with Comlruter-Aided Design

Figure 6 shows that all respondents do not know how to

use CAD software for apparel design. Among respondents with

likel-ihood scores above the median, three indicated knowing

about CAD but they did not know how to use it; one indicated

knowing nothing about CAD. All the respondents with scores

bel-ow the median indicated knowj-ng nothing about CAD.
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CHAPTER 5

DISCUSSION

The chapter begins with a discussion of various

observations fol-l-owed by,an interpretation of findings
according to the theory of diffusion of innovations (Rogers,

1983) and characterj-stics of services. Frequently, the

responses to questions about the uncertainties of using a

CAD service and the conditions that encourage and prevent

the use of a CAD service were similar. Therefore, the

researcher interprets the findings to those questions

according to the concepts of compatibility, complexity,

trialability and observability (Rogers, 1983) .

Sample

The 1ow response rate of this study may have been

attributed to the smal-I sampling frame and the economic

conditions of Manitoba at the time this study was conducted.

The samplj-ng frame is smal-l- because the number of businesses

that fit the researcher's criteria is retatively small. In

addition, the economic recession has seriously affected
potential participant's willingness to gj-ve time for an

interview.
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Criteria for Using a CAD Service

When respondents \¡/ere asked to j_ndicate the importance

of various criteria for using a CAD service in a close-ended

format, the issue of credibil-ity was the most important.

However, during the intervi-ews, when respondents were asked

to comment on the concerns of and the conditions that woul-d

prevent or encourage them from using a CAD service, the

issue of credibility did not seem to be pressing. No one

mentioned credibility as a concern; no more than truo

respondents brought it up as a condition that would

encourage or prevent them from using a CAD service. The

other criteria in the questionnaj-re \^/ere eventual-ly

artj-culated by the respondents in the interviews.

Likelihood of Using a CAD Service

Because the sampJ-e size is small, the researcher cannot

make any concl-usive statements about what affects the

likelihood of using a CAD service. However, two

observations about the characteristics of the enterpri-ses

and the respondents warrant discussion.

The researcher's expectation that those who have been

1n business for a long time may be more inclined to use a

CAD service is contradicted by the resul-ts of thj-s study.

It seems that there may be an inverse relationship between

the length of time the enterpri-se has been in business and

the likei-ihood of using a CAD service. Considering the
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predominance of custom v/ork in this sample, the nature of
the product may have infl-uenced the likelihood of usj-ng cAD.

Another explanation may be that over time, some respondents

may have developed a high degree of skil-t which enabl-es them

to execute their work quickly and accurately. ConsequentJ_y,

those who have been in business for a J-ong time may not

perceive any benefits in using a CAD service.

In addition, the observations about the degree of style
change and the likel-ihood of using a CAD service further
indicate the rol-e of the product in adopting a CAD service.

When the product involves a high level- of workmanship and

distinction in styJ-e, a CAD service may not bring readily
identifiabl-e benefits to Èhe business ohrner.

Rel-ative Advantage

The findings in this study seem to be consistent r¡¡ith

the theory of diffusion of innovations by Rogers (1983) who

defines relative advantage as "the degree to which an

innovation is perceived as better than the idea it
supersedes" (p. 15). Furthermore, the types of rel_ative

advantage perceived by potential adopters of innovations

seem to be determined by the nature of the innovation.

FaciIj-tati-ng Production

Facil-itating production seems to be a dominant rer-ative
advantage perceived by respondents. Furthermore, the tj-me
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dimension appears to have two erements -- time reduction and

time reallocation. The nature of the innovation, the CAD

service, a1J-ows the users to reduce the amount of time they

spend on labour i-ntensive activities such as producing

patterns, grading, marker making and organization.
' Time is an important dimension because the nature of

apparel production is l-abour intensive. In many cases, the

respondents' designs are highly customized and their
production is time-consuming. Moreover, customized apparel

production results in making new patterns for each order.

As the number of customers increases, more time is needed to

keep track of pattern pieces and cl-ient information.

Respondents recognize that by using a CAD service, they may

be able to store and retrieve patterns and clients'
information in a more organized manner than their current
practice.

The time saved on labour intensive activities may be

real-Iocated to other activities in the business. In this
study, many respondents are responsibl-e for almost all
aspects of their busi-ness; they recognize the CAD service as

an opportunity to free up time to attend to other aspects of.

their business. On the contrary, if the time saved on

labour intensive activities is spent on conmuting to the

service, there may not be any rei-ative advantage in usj_ng a

CAD service.
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Economic Prof itabil- j-ty

Rogers (1983) states that the degree of relative
advantage is often expressed in terms of economic

profitabiJ-ity. Respondents recognize that using a CAD

service may i-ncur additional cost to their business. On the

contrary, a few respondents perceive that over time, a CAD

service may result in economi-c profitabil-ity because the

service would enable them to have more clients and to offer
additional services. In other words, the respondents seem

to have perceived both a potential for and l-ack of economic

profitabiJ-ity in using a CAD service.

Compatability with Needs of the Cl_ient System

Rogers ( 1983 ) states that adoption of innovations is
affected by its compatibility with the needs of the client
system. In this study, some of the uncertainties of using a

CAD service and some of the conditions that prevent or

encourage the use of a CAD service seem to have stemmed from

the types of apparel being produced, which in turn determine

the respondents' need structure.

Nature of the Product

Many of the participating enterprises specialize in
customized formal wear such as wedding go\{ns and

bridesmaid's dresses. The uncertainties about the

competence of service givers, the abiJ-ity of a cAD service
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to meet clients' deadl-j-nes and access may have been shaped

by the type of apparel the respondents produce

The symbolic significance of ceremonial appareJ_ such as

brides' and bridesmaids' dresses dictates a high quality of
workmanship and fit. Furthermore, the occasion of a wedding

al-so creates an uncompromisabre limit on the amount of time

it takes to finish the garments; if the garments are not

completed on time, their utilities will_ be total_}y l_ost.

The degree to which respondents can satisfy their clients,
demands depends on the amount of contror they can exert over

the quality and accuracy of their work. fn using a CAD

service, respondents may have perceived risks of losing
control over the quality and accuracy of their work.

SimiJ-arly, the type of products may have shaped the

respondents' uncertainty about security. Consumers use the

respondents' services presumably because they cannot find
suitabl-e substitutes in the ready-to-wear market.

Respondents may be concerned that once the designs are

placed in the care of a CAD service, the designs may be

l-eaked to other users of the service. Failure to protect

the "exclusive" status of their designs may result in losing,

the trust of their customers.
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CompJ-exity and Trialabj-Iity

Respondents expressed uncertainties about their l_ack of

knowledge to understand the benefits of a CAD service. This

behaviour is consistent with Rogers' theory that a lack of

knowledge about an innovation may lead to perception of risk
about it. The concern about a lack of knowJ-edge may be

triggered by the complexity of CAD. Because the respondents

know very little about CAD, they may find the concept of CAD

and a CAD service compÌex; consequently they may have

difficulty realizing the full range of benefits a CAD

service can offer.

Some respondents expressed the desire to attend CAD

workshops offered by the service. This behaviour may be a

response to lower the barrier presented by the lack of

knowledge of CAD. By offering workshops, a CAD service

introduces trialability, which is "the degree to which an

innovation may be experimented with on a limited basis"

(Rogers, 1-983t p. 23I).

Observability

Roqers (1983) states fhat observability of an

innovation is the degree to which the resul-ts of an

innovatj-on is visible (p. 232). Some of the conditions

described by respondents as preventing or encouraging them

to use a CAD service may have stemmed from the intangibij-ity
of the service which, to the respondents, is not observabLe.
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CHAPTER 6

CONCLUSION, IMPLICATTONS AND SUMMARY

In this chapter, concì-usions are made with respect to
the objectives of this study. ImpJ_ications for further
research foll-ow

Relative Advantage

In general, although the sample size is smaIl, the

findings are consistent with the concepts in Rogers (1983).

The researcher is abl-e to identify several- types of relative
advantage of using a CAD service, wi_th two major types being

facil-itating production and economic profitabifity. The

types of relative advantage also seem to originate from the

characteristics of formal wear.

In this study, the custom designs and the l-ack of
division of labour in the respondents' busj-nesses dictate
the quality of the final product and the pace with which

respondents work. A CAD service must be perceived as

compatible with the potential users' time constraj_nts and

the quaJ-ity of work their clients expect from them.

Economic profitability is another dominant type of
relative advantage. The results of this study suggest that
potential adopters of a CAD service seem to be able to
envision the long-term benefits of using a cAD service but

they are not altogether clear about its short-term financial
implications. fn addition, the observation that the
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respondents could not separate how a cAD service may change

the way they produce garments and the way they may conduct

their business in generar is an indication that they may not

be aware of the cost structure of the business.

Uncertainties and Conditj-ons that prevent or Encourage

the Use of a CAD Service

The uncertainties and the conditions that encourage and

prevent the use of a CAD service form the attributes of a

CAD service sought by potential users. The attributes are

as follows (the order in which the attributes are presented

is not an indication of its importance):

1 . Credibil-ity.

2. Confidentiality.

3. QuaIif ied servi-ce givers

4 . Convenient l-ocation.

5. Convenient hours of operation.

6. Reasonable price.

7. Guarantees quality of work.

Likelihood of Using a CAD Service

Because of the sma1l sample, the researcher refrains
from making any conclusive remarks about the connection

between the likelihood of using a CAD service and the

characteristics of the enterprises and the charact,eristics
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of the potentiar users. rt is crucial to conduct further
research to define the market.

The potential users of a CAD service may be seeking

different packages of benefits from the service depending

upon their needs. From the resul-ts of this study, there

seems to be at least two types of potential_ users -- those

who want to be directly involved with the use of CAD

software on site; others may be content with dropping off
the order and wait for it to be completed.

The two types of behaviour reflect the concept of
separabiJ-ity in service marketing. For potential users who

want to drop off their work at the service, the service and

its utilization are separable. On the other hand, for
potential users who desire to come to the service to use the

CAD software, the service and its utilization are

inseparabÌe. The separabil-ity of the service from its
consumption may have inplications for allocation of human

and money resources, operation poJ-icies and fee structure.

Perceived Image of Institutions Offeri-ng a CAD Service

As seven respondents did not perceive many differences
between a cAD service offered by an educational i-nstitution
versus one that is offered by a private institution.
However, the researcher observes that some potential- users

perceive inferior qual-ities in a cAD service offered by an

educational institution.
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Implicatj-ons for Further Research

Using the results of this study, the researcher can

begin to devefop a questionnaire that covers the various

dimensions of a CAD service. Many suggestions are made for
further research in assessing the feasibil-ity of a CAD

service. The researcher wil-I comment on methodological as

welI as conceptual issues

Because this study is hiqhl-y exploratory in nature, the

open-ended questions allowed the potentj-al users to describe

the perceptions of a CAD service with respect to the

realities of their business. This type of inductive

reasoning prevents the researcher's biases from shaping the

responses. AJ-though the information given by respondents is

invaluable, the results provide only a semblance of a welÌ

developed instrument for assessing perceptions of a CAD

service. To validate what has been found in this study, the

researcher suggests modifying the instrument and

administering the questionnaire to a larger group of

respondents.

The home-based, ovrner-operated businesses form only a

very small market segrment. To identify other markets for a

CAD service, companies with different organizational-

structures need to be studied. It is conceivable that in
settings where dj-vision of l-abour exists, the perceptions of

a CAD service may differ from those expressed by home-based

business ov/ners.



80

Considering the J-ow response rate of this study, the

researcher sug'g.ests that future studies be planned with the

cooperation of the Manitoba Fashion Institute which is the

professional organization representing the apparel

manuf acturers i-n Manitoba.

Throughout the study the concept of cost seems to

surface frequently. The cost of using a CAD service

warrants attention because it could be a strong barrier for
adopting a CAD service. Because the CAD service is supposed

to substitute the labour intensive activities of apparel

production, researchers may consider examining the amount of

time devoted to the labour intensive activities in various

manufacturing settj-ngs. ff an approximate cost of the

labour intensive activities can be isolated, institutions
offering a CAD service may be abl-e to set realistic prices

for their services. However, the researcher afso recognizes

that this is a formidable task.

while identifying the cost of providing CAD services,

research needs to be done to identify the price potential
users are will-ing to pay for the services. If the minimum

cost of providing the service exceeds what the users are

wiì-ling to pay, the service providers will have to find rtrays

to help potential users perceive the val-ue of the service.

Finally, given the importance respondents ptaced on the

credibiÌity of the institutj-on offering a CAD service and

the perceptions that an educational- institution may del-iver.
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inferior quality of work, it \,iil-l be worthwhile to further
investi-gate the perceptions of housing a CAD service in an

educational- institution. If misperceptions of educationat

institutions are widespread, steps may be taken to correct

them.

Summary

The purpose of this study was to identify small

enterprise ovi¡ners' perceptions of a computer-aided apparel

design service. Using the theory of diffusion of

innovations (Rogers, 1983), Lhe researcher identified
several- types of relative advantage, uncertainties and the

conditions that would prevent or encourage the use of a CAD

service.

In the summer of 1993, a questionnaire was developed

and pretested. The questionnaires v/ere adninistered by

structured interviews in the faII of 1993. Sixty-one

businesses were contacted; nine agreed to be interviewed.

The enterprises have been in business for an average of

L2 years. The respondents are 31 to 50 years old; many

compJ-eted or have had some university education. Many

worked in areas other than apparel design before starting
their own business; all respondents have had some experience

in clothing construction. Respondents embarked on their own

business primarij-y because it gave them a sense of

accompli-shment and the opportunity to use their or^rn
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experience. Many tend not to use computers in their
everyday lives but are familiar with them. Many respondents

know nothing about CAD; those who know something about CAD

do not know how to use it. Seven enterprises are operated

by the respondents themselves; two enterprises have one

emptoyee. The number of 
'customers range from 37 to l-800

with one hal-f of the respondents having at l-east 64

customers for the years 1991 to 1993. A majori-ty of the

enterprj-ses make fewer than 100 giarments per year. the

design activities of drafting patterns, grading and marker

making are often done by hand

The types of relative advantage of using a CAD service

include facilitating production, time reduction and

real-l-ocation, organization, financial gains, ability to

provide additional services to cl-ients and to generate

employment. Potential users of the service perceived no

relative time advantage if the tirne saved on l-abour

int,ensive activities v/ere spent on travelling back and forth
to the service. If the cost of using a CAD service is too

high, there may not be any relative cost advantage to using

a CAD service.

The concerns of using a CAD service include competence

of service givers, ability to respond to cl-ients' deadlines,

cost, security, access and the potential- users' knowl-edge of

CAD. The conditions that may prevent potential users from

using a CAD service include high cost, inability to sati-sfy
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clients, inconvenient locatj-on, J-ack of means to safeguard

cl-ients' desig,ns, poor reputation, unqualified service

givers, all-owing many employees to work on the same design,

too slow to compJ-ete clients' orders, inability to access

the service when the cl-ients need it and the potential-

users' lack of knowledge of CAD. The conditions that may

encourage respondents to use a CAD service are the opposites

of the conditions that may prevent them from using it.

The findings of this study seem to be consistent with

selected concepts in Rogers' theory of diffusion of

innovations. The types of reÌative advantage seem to be

linked to the type of product the enterprises produce. The

uncertainties and conditj-ons that encourage or prevent the

use of a CAD service seem to originate from the CAD

service's compatibility with the needs of the home-based,

o\¡/ner-operated enterprises special-izíng in custom work.

Because of the small sampler Do conclusive remarks can

be made about the likelihood of using a CAD service. This

is one area in which future research coul-d be directed.

Other research include validating the findings of this study

on a large sample; identifying the activities that would be

substituted by a CAD service; and clarifying the image of

educational- institutions as provider of CAD services.
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Questionnaj-re

PERCEPTTONS OF USING A COMPUTER-AIDED DESIGN (CAD) SERVICE

LIGTA OSORTO COELHO

GRADUATE STUDENT

DEPARTMEITT OF CLOTHING A¡ID TEXTILES

UNIVERSITY OF MANITOBA

WINNIPEG, MA¡{ITOBA

Pl-ease answer all questJ-ons to the best of your abiJ_ity.

Do not put your name on this booklet.

Your responses wil-l- be kept strictly conf idential.

Thank you for your cooperation.
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The questions contaj-ned in this booklet deal with

information about your business, your previous experience,

and your feelings about the use of a computer-aided design

service.

Pl-ease read each question careful-l-y and select the response

which is most applicable to yoür or best describes your

feelings. Try to respond to al-I questions. Any comments

you wish to make may be added at the end of the

questionnaire.
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SECTION 1

The folfowing information about your business is very

important in analyzing and interpreting the results. Pl-ease read

each question and mark the approprJ-ate space, or fill- in the blank.

If you do not understand the questions o.r the terms in the

questions, please feel free to ask. For questions that do not

apply to you, please write "N/4. "

1. Pl-ease list the types of garments you make.

2. How long have you been operating this business? years

months

3. In addition to yourself, how many employees do you have?

4. Are your family members invol-ved in the business? yes no
If Dor go to the next question

If yes, how many?

What are their rel-ationships to you?

5. Approximately how many garments did you make for sale in:
1991

\992

l-993 (since January)

6. Approximately how many garments did you seII in:
19 91

1992

l-993, (since January)
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7. How many customers did you have in:
1991

1992

1993, (since January)

B. Hov/ many seasons do you produce per year?

9. How many lines do you produce per season?

10. How many styles do you produce per l-ine?

l-1. Ho\,ìr many sizes do you produce per style?

12. From one season to the next:

I draft new patterns to make new styles.

Most of
Always the tj-me Sometimes Rarely Never

13. Do you make slopers: _ by hand
by computer
both

L4. Do you grade patterns: _ by hand
by computer
both

' 15. Do you make markers: by hand

both

ff you marked the answer "by computer" or "both" in questions
13, 14 or 15, who provides the service?

A prj-vate company

Others, please specify

16. How many markers do you make each week?

L7 . Do you pJ-an the markers in advance?

Ãì-ways t'fost of SolnEmes nareTy Never
the time
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18. Pl-ease estimate the percentage of garments you make:

. before orders are received t

. after orders are received

SECTION 2

The following information about your experience wiII help me
analyze the results. Pl-ease read each question and check the ansv/er
that best describes your experience.

1. For the following items, please check all that apply to you
under the column "Check. " Then rank the ones you have checked
in order of importance under the column "Rank. "

What are the reasons for starting your orvn business?

Check Rarik

I want to make a lot of money.

I have rel-evant previous experience.

, I want to be my own boss.

' I need to make a living.
' I want to run a busj-ness on my ov/n.
:

, fhere is a real need for my product.
.

I It is a good way to create a job f or myseJ-f .

I want to use my ovün experience and skil-ts.
, I want to achieve a personal sense of accomplishment.

. 
t coul-d not stand the frustrations in my previous job.

' Others:
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2 . Your agie:

30 years or younger.
31-50 years.
51 years or older.

3. Which is your highest l-evel of education? (Check only one)

Some grade school-
Completed grade school-
Somè high schoot
CompJ-eted high school
Somè university
Completed univérsity
Sornè vocational training/corununity college

Other, pJ-ease specify

4. Do you use computers in your everyday life?

ÃIways ¡lost of sometim-es narely Never
the time

5. For what purposes do you use computers?

6. Pl-ease check the one that best describes your familiarity with
computers:

I Eno\nl hovü to t @use them I don't know how to
use them

7. How much do you know about computer-aided apparel design (CAD)
software?

I know how to I know about CAD but Nothing at al-I
Use CAD I don't know how to

use it
*****'*****************************************************************
Please use t,he space below for any additional comments you ¡¿ould liketo make about yourself or your business.
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SECTION 3

INTERVIEW QUESTIONS

As we go al-ong, you may have questions. I would like you to know that
I wil-l- not ansv/er any questions until- the interview is over. So
please save your questions until the end.

1. What activities do you do in your business?

2. üIhat v/ere your previous work experiences before starting your
business?

3. Have you ever considered a facility that woul-d do computer-aided
design for you for a fee?

PRESE!¡TATION

4. If a computer-aided design service was available, how important are
the fol-l-owing criteria in deciding whether or not to use the
service:

l{ot l{ot
Extrerety Very Soærrhat Yery l+ortant
ITortant l+ortant l+ortant l+ortant At Atl.

Who operates the service

Cost of the service

Security of my designs

Turn around time

Credibility of the institution
offering the service

' :."

Grading rules used by the service

Distance from my workpl-ace

To be abl-e to attend CAD
workshops

To be able to come to the
service and personaJ-ly use the
CAD software
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5. What concerns do you have about using a CAD service?

6. f would J-ike you to think about the way you make giarments.

How woul-d using a CAD service change the way you make garments?

7 . Just no\¡/, you talked about how a CAD service could change the way
you make garments

Now, I would l-ike you to think about all the activities that you
and your employee(s) do in the business.

How would using a CAD service change the business activities that
you or your employee(s) may do?

B. A CAD service could be offered by a private company or an
education institution.

a. If a private company offered a CAD service, what are the
conditions that would attract you to use the service?

b. What woul-d prevent you from using a CAD service provided by a
private company?

c. If an education institution offered a CAD service, what are the
conditions that would attract you to use the service?

d. What would prevent you from using a CAD servi-ce provided by an
educational institution?

9. Now that I have introduced the idea of a CAD service,
is this the first time that you have thought about it?

10. I would like you to consider the f.ollowing question:

What is the likelihood of you using a CAD service at
this time?

I am going to present to you a 1ine. One end indicates
"definitely wiII not use" and the other end indicates
"definitely will use. "

I 'd l-ike you to mark a point on this l_ine that best
describes your ansv/er.
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Code Number:

What is the likelihood of you using
a CAD service at this time?

DefiaiteJ.y
will Not
Use

Definitely
WiIl Use
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T]NIVERSITY OF MANITOBA

FACULTY OF EUHÀN ECOT,OGY

APPROVAI FOR RESEARCE PROPOSÀI, INVOLVING EUMAN SI]BJECTS
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(CÀD) Service
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I WOT'LD APPRECTATE YOU PROVIDING YOUR CRITICAI, REACTTOI{

TO rHE QUESTIONT{ArRE ONCE yOU HAVE COMPLEIED rT.

1. DID YOU FIND THE QUESTTONNATRE EASY TO FTLL OUT ?

YES NO

2. ABOUT HOI^I LONG DID IT TAKE YOU TO FrLL OUT THE

QUESTIONNAIRE ? MINUTES

3. WERE THERE QUESTIONS FOR WHICH YOU COULD NOT FIND AN

APPROPRIATE ANSWER, OR HAD NO OPPORTUNITY TO LIST YOUR

OWN ANSVIER? ( PLEASE INDTCATE THE NUMBER OF THE

SUESTTON AND YOUR ANSWER ).

4. WERE THE QUESTIONS CLEARLY WORDED?

YES

IF NO, PLEASE TNDICATE THE NUMBER OF THE QUESTION.

5. VTHAT ADDITTONAL PROBLEMS, rF ANy, DID yOU HAVE IN

ANSVùERING THE QUESTIONS ?

6. WAS THE SIZE OF PRINT TO SMALL ?

YES NO

7. WAS THE PRESENTATION CLEAR ?

YES NO
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B. DOES THE SEQUENCE OF THE SUEST]ONS FLOW SMOOTHLY ?

YES NO

9. PLEASE FEEL FREE TO PROVIDE ANY ADDTTIONAL SUGGESTTON OR

COMMENTS THAT WOULD HELP ME IMPROVE THIS QUESTIONNNAIRE.

RETURN THrS CRITTQUE FORM WITH YOUR COMPLETED 9UESTIOITNAIRE

THAI¡K YOU FOR YOUR HELP
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THE UMVERSITY OF MÁ.NITOBA FACULTY OF HUM.A.N ECOI-OGY

DEPARTMENT OF CLOTHING AND TEXTILES

Duff Roblin Building

Wìnnipeg, Manitoba

Canada R3T 2N2

Q04) 474-9914

(204) 275-5299 FeX

Date

Dear Businegs Ovrner,

I am writing to seek your cooperation in a research project that, is
a requirement for my master's thesis. I am currently pursuing a
master's degree in Clothing and lextiles at the University of Manitoba.
Before f came to Winnipeg in I99It f was a professor of clothing at the
Federal University of Pelotas in Brazil. My education in Canada is
supported by the Canadian International Development Agency.

My thesis is in the area of computer-aided apparel design. lty
research involves interviewing owners of small businesses to find out
how they react to the idea of a computer-aided design service. To hetp
you decide if you would like to be interviewed, f would like to Ìet you
know what is expected of you.

First, Iet me emphasize that you do not have to know anything about
computer-aided design. If you agreed to participate, I wiII make an
appointment to interview you; the interview will- last no longer than one
hour. A t.rained interviewer has been hired for this research. At the
interviewr 1rolr will be asked to fiII out a questionnaire that provides
me with information about your business, your role in the business and
your experiences. Afterwards, the interviewer will ask you a series of
questions about computer-aided design. The interviews witl be recorded
on an audio tape because it allows the interviewer to concentrate on
Iistening and interacting with you.

You may be concerned about the information that you will be asked
to disclose. Let me assure you that at any time during the interview,
you can decline to answer questions with which you do not feel
comfortable. The information that you share with me wil-I be accessible
only to me and my thesis advisor, Dr. Lena Horne. Dr. Horne needs to
have access to the responses because she has to ensure that the
information is properly coded and interpreted.

You may also be concerned with being identified in the research.
For record keeping, I must keep a list of participants' names, addresses
and telephone numbers, but this information witl be strictly
confidential. on the questionnaire and the tape, you wiII be identified
by a numerícal code. Under no circumstances will I or the interviewer
reveal your identity to anyone. AIso, in reporting the research
results, you or your company's name wirl not be revealed. To protect
the information that you share with me, aII information will bã placed
under lock and key throughout the duration of the research. upon
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compLetion of the research, the tape will be returned to you and the
Iist of participants' names, addresses and telephone numbers will be
destroyed. A report on the research findings wiII be available to you
upon request.

I hope you wiII participate in my research because the Clothing and
Textiles Department has a strong link with the community through its
continuing education endeavours. The community, especially small
businesses, may benefit from supporting the Department's effort to
íncorporate computer-aided apparel design technology.

Thank you for your time. I will calJ- you in a week to find out if
you would like to participate in my research. Meanwhile. please call- me
at 474-9292 or Dr. Horne al 474-9914 if you have any questions.

Sincerely,

Ligia Osorio Coelho
Graduate Student

Lena Horne, Ph.D.
Thesis Advisor
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Consent Form

Thank you for agreeing to partici-pate j-n Ligia's
research. f would like to take a few minutes to refresh
your memory about the purpose of the research and the
procedure of this interview.

Ligia is interested in the feasibility of a computer-
aided design sevice for small business ov/ners. What we are
doing today is pureJ-y for Lj-gia's research. At this time,
the University of Manitoba has no intention of offering a
CAD service.

I am going to begin by asking you to fill out a
questionnaire. Afterwards, I will gj-ve a short presentation
on computer-aided design. Then, I will ask you to verbally
respond to a series of questions. The interview will be
taped. Please bear in mind that you do not have to answer
questions with which you do not feel comfortable.

AIso, I woul-d like to assure you that only Ligia and
her advisor wil-l- have access to the information that you are
about to give us. Your name, telephone number and address
will not be reveal-ed to anyone. At the completion of the
research, the tape will be returned to you with a report on
the findings. Any information we have about you will then
be destroyed.

Before v/e proceed, would you pJ-ease sign at the bottom
of the form.

I understand the conditions of this research and agree to
partici-pate.

Sj-gnature Print name please

Date

Yes,

No,

I would l-ike

I do not want

to recel_ve

recel_ve

report

report

of the findings.

the findings.t'o of
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Code Book - Open-Ended Questions

Previous Vtork Experience

Apparel Manufacturing Enterprises

- worked in apparel manufacturing companies

Design Courses

- drafting
sewing

- teaching

Sewing For Self

- any experience with sewing for self or for others

Others

- any other work experience not related to apparel
production
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Questj-on: What activities do you do in your busj-ness?

Consultation

- giving advice
- making patterns only - does not incl-ude production of
garment
- order fabrics

Design

creation of style, sketch
- knock-offs

choosing fabrics for appropriate end use
interpretation of designs

Production

- pattern development
- modify commercial patterns
- make patterns from commercial patterns
- grading
- marker making

cutting
- make muslins or samples

Construction

- alterations
- making of garments

stitching
- assembly
- pressing

finishing

Manaoement

- account.ing
- marketing

advertising

Retail

sell-s garments on owners' premises
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Question: What concerns do you have about using a CAD
service?

Cost

costs money to use a service

Securi-ty

confidentiality of designs

Response to Clients' Deadlines

availabiJ-ity
- how quickly can it be done

Access

- physical - be able to come and give you my order
- waiting list

Competence of Service Givers

- teaching me how to do it
- accuracy
- quality of servj-ce

Knowl-edge

Iack of knowJ-edge on CAD
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Question: How would using a CAD service change the way you
make garments or the activities in your business?

Time Reduction

- takes less time to do fitting
fewer fittings required

Reallocation of Time

positive saving time on one task to be used on a different
task.

negative saves production time but l-oses transportation
time.

Facil-it,ating Production

- accuracy
- efficiency
- producLíve /productivity
- grading
- developing slopers or patterns

Organization

- better organized
filing

Cqst Structure

- affects pricing

Additional Services

- do patterns only

Empl-oy People

- employ more people

Flexibil-ity

- offering other services

HeIp Financially

- to be more productive; help financial-ly
No Difference
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Question: Conditions that encourage the use of a CAD
servi-ce.

Cost

if not too costJ-y

Security

confidentiality
- privacy

Access

- hours of operation
- waiting list

location
- availability

Customer Satisfaction

- guarantee
- be professional-
- accuracy of work
- quality of work
- referrals

Continuing Education

- gives workshops
- update knowledge

Speed

- promptness
- quick turnaround tirne
- how fast the service can be provided

Credibility

- qualified service giver
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Question: Conditions that prevent the use of a CAD service:

Cost

- too expensive

Security

confidentiality, privacy
- number of people'working on the pattern

Customer Satisfaction

- guarantee
- be professi-onal
- accuracy of work
- quality of work
- referrals

Reputation

l-ack of reputation

Oualification

- education, lj-censing, training of service givers
students doing the work

Assionment of Work

- too many students working on the same design

Location

- too far away

Speed

cannot meet deadl-ines
- turnaround time

slow in performi-ng tasks

W
- knowing nothing about CAD

Access

- to be able to use the service at a t,ime convenient to
users


