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ABSTRACT

Recently Just-In-Time (JIT) production has atedctincreasing interest throughout the Chinese
manufacturing industries and its programs have be&fely implemented. Currently, there are few &uad
conducted about JIT manufacturing implemented bgllsmanufacturing firms in China, even though snfiaths
are still dominant in many areas of manufacturimdustries in China. This study analyzes surveyltesf Chinese
small manufacturing firms to investigate the préstatus of JIT manufacturing and its developmeut perception
among them.

INTRODUCTION

Recently JIT production has attracted increasimgréest among Chinese manufacturing industriesitand
technigues have been widely implemented in Chibaveral studies (Lee and Yu 1997; Lee and Zhou ;28088ng
and Min 2005) have examined the applicability of f#chniques to Chinese industries, however, tbeysed on
large manufacturing firms. Little research hasrbeenducted about JIT implementation by small mactwifring
firms in China, even though small firms are stiinsinant in China. Since small businesses are ip&digt very
different from large ones in many respects, thdistion large firms cannot be used directly to ssSE€T practices
in small firms. Moreover, since most Chinese firmne small in size and lag far behind most of fymetompetitors
in international markets, the motivation for adagtiJIT by Chinese small firms is strong. This gtahalyzes
survey results of Chinese small manufacturing fitmmgxamine the present status of JIT and its deveént and
perception among them. Although the U. S. SmabiBess Administration (SBA) defines a manufacturfing
with fewer than 500 employees as a small firm (1886), this study considers firms to be small #izeey employ
less than 300 workers. This definition of Chinbesiness size is due to Lee (1997).

APPLICABILITY OF JIT TO SMALL MANUFACTURERS

Various studies (Bartezzaghi, Turco, and Spina21®hen 1991; Freeland 1991; Gilbert 1990; Keller,
Fouad, and Kara-Zaitri 1991; Lee 1993;Lee and Ebmabur 1985; Perona, Spina, and Turco 1991) sheviiT
has been implemented most successfully in largetiteg manufacturing firms. However, this does$ mean that
the application of JIT should be limited to thesdustries or to large manufacturing firms. Ratla&gording to
some studies (Golhar, Stam, and Smith 1990; Le,19997, 2000), size and type of manufacturing puse
particular obstacle to implementing JIT. Actuatlyere are several articles published on the agiplity of JIT and
its practices in small firms (Golhar, Stam, and tBmi990; Lee 1996, 1997, 2000; Sohal and Naylo219%ost of
these studies focus on whether or not the JIT eaapplied to the U.S., Japanese, or Korean smaisfiwith little
thought being given to their applicability to smadanufacturing firms in the lee developed countrsegh as China.

Small firms are very different from large onesrmany areas, such as management style, production
processes, available capital, purchasing practiogsntory systems, and negotiating power (Lee 19%6owever,
some studies (Golhar, Stam, and Smith 1990; Leé,1B807, 2000; Sohal 1992) suggest applicatiornTofa small
firms by identifying more attractive conditions small firms than in large ones for JIT implemeraati Some of



the JIT elements appear to be compatible with smalhufacturers although JIT implementation has Heeunsed
on large manufacturing firms. Some JIT benefity ina relatively more significant for small manufaing firms.
In addition, they indicated that most small mantifeing firms are attractive for applying JIT becausf certain
basic features of JIT such as its simplicity ancheavy capital investment required. Actually, mamall firms all
over the world have already implemented JIT (Goll&am, and Smith 1990; Lee 1996, 1997, 2000; Sahdl
Naylor 1992).

RESEARCH OBJECTIVES AND METHODOLOGY

The objectives of this study are: (1) to discus® 3IT was introduced to the Chinese small manufacs
and how it was perceived; (2) to determine the gmestatus of JIT and its development among Chisesall
manufacturers; and (3) to assess its implementatahem. It also attempts to bring together thdifgs from the
field study and reports on the Chinese small mantufang industry in conjunction with JIT and itsplementation.

A survey questionnaire was developed with fourtgpal) company's demographic information; (2)
company's manufacturing system; (3) company's éxpeg with JIT techniques; and (4) company's inmgnt
management profile. It consisted of 30 questicashewith five answers. After a pretest and a pilotdy, the
guestionnaire was mailed to 500 small manufactuirer€hina, 112 were returned; the response rate 28a4
percent. Given that the subjects were requireantwer 30 questions, covering both manufacturirty raaterials
aspects, and that many Chinese firms declined ttcjpate in this study citing company policy aggtirsuch
involvement, the 22.4% response rate (112 out 6j SBould be regarded as satisfactory. Samples faety well
distributed across a wide spectrum of firms fronndfigorocessing firms to computer-equipment manufacsu
Overall, it does not seem that the sample data sigreficantly biased by a specific type of indystr

After the mail survey, several field trips weredaao gather more comprehensive data directly from
executives and managers in Chinese small manufagtuiirms who have hands-on experience of JIT
implementation. Ten small manufacturing firms frdifferent industries were selected for the on-gigits. Each
visit lasted an average of three days. The onvisiés consisted of in-depth personal observatams interviews
with plant managers, quality control managers, rfegturing managers, material managers, and topugixes
including presidents and vice presidents.

RELATIONSHIP BETWEEN JIT AND TYPE/SIZE OF FIRMS

The survey data shows that Chinese small manuastwho were affiliated with foreign firms techaiiy
or financially are well ahead of most of local ferm the development of JIT systems. They inditébat they had
learned JIT from their foreign partners. Speclficaall fifteen firms in the category of more th&nyears of JIT
implementation in TABLE 3 are either a joint vergwor a subsidiary of multinational corporation$.a firm has a
more close relationship with foreign firms finarlgiaor technically, it tends to have longer JIT exignce.
However, the size of firm has no significant redaghip with JIT experience among the respondingdjrwhich
have all fewer than 300 employees. All twenty fautomobile-parts manufacturing firms in the datABLE 1)
have collaborative agreements with foreign partnéreey were all well aware of JIT techniques, anel busy in
implementing them.

TABLE 1: Demographic Characteristics of Sample Firns

Types of Firms Frequency Percentage

joint ventures 49 (43.75%)



subsidiaries of multinational firms 38 (33.93%)
local firms 25 (22.32%)

total 112 (100%)

Types of Products

electrical and electronics 38 (33.92%)
machinery 25 (22.32%)
automobile parts 24 (21.43%)
instruments and related products 17 (15.18%)
food processing 6 ( 5.36%)
others 2 ( 1.79%)
total 112 (100%)

Sizes of Firms (in the number of employees)

less than 50 7 ( 6.25%)
50 -99 19 (16.96%)
100 - 199 45 (40.18%)
200 - 299 41 (36.61%)
total 112 (100%)

RELATIONSHIP BETWEEN JIT AND MANUFACTURING SYSTEM

Chinese small manufacturers well implement JIT reigas of manufacturing process, either repetibivgob shop
production (TABLE 2). It does not pose any patacuproblems in applying JIT techniques to all eliéfint
manufacturing systems. Rather, the real obstactba size of manufacturing operations. During ftakl trips,
many managers from all different manufacturersdatid that they faced size-related difficultiesnplementing
JIT techniques. It is desirable for them to tryiprove internal conditions, which are not hightyated with the
size of operations, to obtain JIT benefits moredctfiely.

TABLE 2: Manufacturing Profile of Sample Firms

Types of Manufacturing Process Frequency Percentage
repetitive production 43 (38.39%)
batch production 38 (33.93%)
job shop (process type) production 19 (16.96%)
flow process production 9 ( 8.04%)
others 3 ( 2.68%)
total 112 (100%)

Top Priority of Manufacturing Competitiveness

low cost 54 (48.21%)
good quality 49 (43.75%)
on-time delivery 6 (5.36%)

high output 3 ( 2.68%)



total 112 (100%)

Most Critical Competitive Advantage over Compestor

lower total cost 69 (61.61%)
higher quality product 37 (33.03%)
shorter delivery time 6 ( 5.36%)
total 112 (100%)

All responding firms had a high expectation of 3i€ benefits: reduced cost, improved quality, hogitput,
and on-time delivery, etc. Among those benefi&24% of responding firms (54 out of 112) gave tthe priority
to "low cost", rather than to "good quality", whigfot 43.75%. Oitime delivery and "High output" are
followed with 5.36% and 2.68%, respectively. Tisult can be used to explain why Chinese smallufa&turing
firms adopt JIT techniques. To Chinese small mactufing industries, cost is still the most impattaoncern in
competitiveness priority. It is also evidencedT®BLE 2 indicating that 61.61% of responding firmeggard lower
cost as the most critical competitive advantage eeenpetitors. Therefore it is not surprising theny Chinese
small manufacturers adopt JIT as a cost-savingradbér than a quality-improving tool.

CHINESE SMALL MANUFACTURERS’ PERCEPTION OF JIT

The survey found that 50.89% of the respondinmdir(57 out of 112) regarded JIT as an inventory
reduction tool (TABLE 3). Chinese small manufaetst knowing that raw material costs constitutehhig
percentages of the total cost, as shown in TABLE@ld be unlikely to underrate the importance afisg costs
through better inventory management. This peroap common even among the U.S. manufacturers.

TABLE 3: JIT Profile of Sample Firms

Major Sources of JIT Knowledge Frequency Percentage
affiliated foreign partners 75 (66.96%)
foreign journals/conferences 16 (14.29%)
friends/business contacts 14 (12.50%)
domestic journals/conferences 6 ( 5.36%)
others 1 ( 0.89%)
total 112 (100%)

Initiator of JIT

top management 73 (65.18%)
line manager 19 (16.96%)
staff 17 (15.18%)
employees 2 ( 1.79%)
others 1 ( 0.89%)
total 112 (100%)

Perception of JIT




an inventory reduction tool 57 (50.89%)
a production planning tool 34 (30.36%)
a supplier's performance evaluation program 11 .82%)
a manufacturing principle 10 8.03%)
total 112 (100%)
Major Reasons for Adopting JIT
to improve long-term cost competitiveness 57 (5289
to be a long-term quality leader 38 (33.93%)
to meet customer's demand 7 ( 6.25%)
to improve production operations 6 ( 5.36%)
others 4 ( 3.57%)
total 112 (100%)
Experience of JIT Implementation
less than 1 year 34 (30.36%)
1 - lessthan 2 years 34 (30.36%)
2 - Syears 29 (25.89%)
more than 5 years 15 (13.39%)
total 112 (100%)
JIT Elements Used*
total quality control 68 (60.71%)
setup time reduction 61 (54.46%)
small lot size 47 (41.96%)
multifunction employees 45 (40.18%)
JIT purchasing 32 (28.57%)
total preventive maintenance 31 (27.68%)
group technology 29 (25.89%)
focused factory approach 25 (22.32%)
uniform workload 18 (16.07%)
kanban 13 (11.61%)
* Firms typically implements more than one JITreémnts.
Most Significant Benefits from JIT Implementation
reduced waste/inventory thus cost competitive 55 9.1(1%)
advanced warning of quality problems available 32 28.57%)
ability to produce small batches economically 19 6.96%)
a pull system ensuring on-time shipment 6 ( 5.36%)
total 112 (100%)

Sixteen firms out of 56 responding firms (30.36f&yceived JIT as a tool for production planning and
control. As a result, many interviewees commerited it would be hard for them who perceive JITaasther
production planning tool to justify implementingTJwhen their firms use MRP I, a computerized proiibn
planning and control tool.



Since successful JIT production depends largelagsembling a few cooperative and reliable supplier
manufacturers implementing JIT tend to make vigerassessment of potential suppliers. Thus it zetexpected
that manufacturers perceived JIT as a supplierdoqpeance evaluation program. Actually, eleven ofit112
responding firms (9.82%) have this perception &f JI

TABLE 4: Inventory Manag_;ement Profile of Sample Firms

Ratio of Raw Material Cost to Total Cost Frequency Percentage
less than 50% 15 (13.39%)
50 — 59.99% 48 (42.86%)
60 - 70% 36 (32.14%)
more than 70% 13 (11.61%)
total 112 (100%)

Inventory Turnover in 2000

less than 2.0 24 (21.43%)
2.0-4.99 33 (29.46%)
5.0-10.0 45 (40.18%)
more than 10.0 10 ( 8.93%)
total 112 (100%)

Suppliers’ Delivery Performance

More than 95% on time 39 (34.82%)
90 — 94.99% on time 27 (24.11%)
80 — 89.99% on time 28 (25.00%)
less than 80% on time 18 (16.07%)
total 112 (100%)

Production Stoppages due to Supplier Late Delivery

More than 90% of the time 22 (19.64%)
50 — 89.99% of the time 15 (283

30 — 49.99% of the time 20 (17.86%)

less than 30% of the time 55 (49.11%)
total 112 (100%)

The survey also indicated that 8.93% of resporsdemsidered JIT to be a manufacturing principle ot
as a form of quality improvement or inventory retiluc program. This perception is quite common agntirose
who know a little about JIT because JIT productioes require a collection of manufacturing prinegpltechniques
and systems to make it work (Chen 1991). Those salitbthey knew JIT was a manufacturing princiglee from
firms of different sizes, job disciplines and owstd@p categories. There was no marked agreemetiein
responses as to materials management and manifgcsystems profiles. This might suggest that @ashondent
had a somewhat different perception of JIT.

The positive side of these perceptions is thatréspondents understood that going into JIT require
commitment to substantial changes of existing mectufing practices and procedures. They would not



underestimate the significant changes and the gporeling impacts that implementation would ent&iespite the
varying perceptions of JIT, it is concluded that i well received by all respondents.

JIT DEVELOPMENT AND IMPLEMENTATION IN CHINESE SMALL  MANUFACTURERS

More than half of responding firms, 75 out of 1(66.96%), indicated that the major source of JIT
knowledge is affiliated foreign partners. Also mdirms learned JIT from foreign journals or coeferes than
from local journals or conferences. The local &raid and professional institutions have not taksrstaong a
leading role in JIT development as they should haMais is supported by TABLE 3 showing that onl2%% of the
respondents learned about JIT development froni joaenals or conferences.

Almost two thirds of responding firms (75 out af2l 66.96) indicated that the initiator of JIT imeir
organizations is top management. Nineteen oufl@frésponding firms (16.96%) indicated a line manags their
initiator of JIT. This result makes sense becall3ephilosophy requires changes in management itignknd
attitudes. Every plan and action must be initizded supported from the top, with full support ktnaanagerial
levels. Top management must be willing to makel&mental changes in the way it operates. At thiy @dtial
stage of JIT implementation, a top-down approacmdsessary, especially in Chinese small firms whepe
management usually has the full ownership.

Most of the responding firms seemed to be relbtimew to JIT practices. More than 60% of respagdi
firms (68 out of 112) have started JIT implemewntatiess than two years ago (TABLE 3). This mayalreason
why many responding firms have little knowledge @hdiT and its techniques (TABLE 5). They arel gfdining
experience of JIT implementation.

The most popular JIT element is total quality con{TQC). TQC has been implemented by 60.71% of
responding firms (68 out of 112). Setup time reiducis the next most frequently used practice By46% of
responding firms (61 out of 112). This is a catielement of JIT that has been accomplished byyrtage firms.
The same objective could be attained by many smafiufacturers at little extra costs. As discussaties, small
firms have more flexibility to produce in small $ofust in time to meet demands. It is evidencedhayfact that
41.96% of responding firms (47 out of 112) adoysedll lot size concept in their production.

The concept of cross-trained employees would dppesamall manufacturing firms more than to larges.
Many Chinese small firms, actually 40.18% of resting firms (45 out of 112), have already implementkis
practice without knowledge of JIT. Employees irafirfirms should be multi-skilled workers. Theyosiid be able
to move from machine to machine to perform a varadttasks and jobs, since many small manufactutersot
have enough personnel to prevent lost productiarserh by absenteeism or turnover. JIT purchasiranigher
popular JIT element among small manufacturers simegt small manufacturers usually don’'t have big siemand
steadily. Actually, JIT purchasing is more critita small firms than to large ones because higlelléventory of
raw material is more serious in small manufactuteas in large ones. This is the fifth most popul element
among small manufacturing firms in China (32 ould®, 28.57%).

Total preventive maintenance is another JIT elériei can be applied to small firms as much darige
ones. More than 27% of responding firms (actu2i68%, 31 out of 112) used this approach for tlé€ir
programs. Also, it is not hard to find that quatéew small manufacturers adopted group techno{@gyout of 112).
They can adopt it without substantial difficultyda®ise most small manufacturers have organizedsheps on the
basis of similarity of parts produced rather thanfnctions of machines. In general, the focusexdofy approach
is adopted by many small manufacturers all ovemtbdd since most small manufacturers usually meikeer one
or a few similar products (Lee 1996). More thar?6l6f the responding firms (18 out of 112) have been
implementing this approach. Practically, the abmentioned elements are all attainable by smallufsturers
without a heavy cost. They are all basic eleméta JIT program that can be made by most manufact firms,



regardless of size.

Although kanban is a simple and visible tool cdrpling and controlling production, adopting a kanba
system needs substantial changes in the manufagtprocess because most small firms are still useldRP-
based system. This is a reason why only thirteethod 112 responding firms implemented kanban ieirth
manufacturing systems.

JIT BENEFITS IN CHINESE SMALL MANUFACTURERS

Small manufacturers can share with larger onesyméathe JIT benefits, such as shorter set-up aad |
times, reduced inventory, and higher quality andgdpctivity. Actually, some of JIT benefits areatdlely more
significant for small firms: (1) less investment imventory; (2) quality improvement; (3) shorteadetime and
greater flexibility; (4) simpler manufacturing coolt (5) a path to flexible automation; and (6) matturing
excellence.

A majority of the respondents indicated JIT pr@ddmany benefits for their operations accordinght®
survey. Reduced inventory is the most significHftbenefit that has been indicated by 49.11% sfoeding firms
(55 out of 112). Obviously work-in-process redaotcan be obtained from the early stage of JIT émgintation.
The next most significant JIT benefit is qualitydravement (32 out of 112, 28.57%). It resultedrfrihe fact that
many Chinese small firms adopted TQC as a pahef 91T programs (TABLE 3). The third benefit ntiened by
responding firms is small lots production (19 o@itl@2). Small manufacturers have an inherent atdggnover
large firms in this area. Small firms usually hawere flexibility to produce in small lots just time to meet
demands.

However, it is very hard for small Chinese mantufeng firms to expect benefits from the suppliers'
delivery performance. This explains why many resfgnts stated that the successful JIT implementédsioften
impeded by the supplier's inability to deliver ané (TABLE 5).

TABLE 5: Impedinci] Factors for Successful JIT Implenentation

poor supplier involvement 44 (39.29%)
lack of top management commitment 40 (35.71%)
lack of knowledge 36 (32.14%)
poor worker participation 32 (28.57%)
unstable demand 28 (25.00%)
long setup time 24 (21.43%)
inadequate process control techniques 20 (17.86%)

* Firms were typically asked to identify the two stémpeding factors for successful JIT implemenptati

JIT AND INVENTORY MANAGEMENT IN CHINESE SMALL MANUF ACTURERS

This survey shows that many low-inventory-turnofiems have a much wider safety margin than is
necessary to prevent production line stoppagesedahyg supplier's late deliveries. Almost 50% dp@ndents
(49.11%, 55 out of 112) stated that their linesehtty be stopped only less than 30% of the time whepliers
deliver late (TABLE 4).

During field trips, it was found that even thoutifose who regard JIT production as one in which
manufacturers leave the necessary inventory taupeliers have a misconception about JIT, thelymsiiceive that
JIT is a progressive inventory reduction program.



Chinese small manufacturing firms can save invgrtarrying cost from improvement in inventory
turnover rate (TABLE 4). More extensive use of &l€ments can provide such tangible savings m@&ecause
any savings go directly into the firm's profit, @Gase small manufacturers' implementation of inugnteduction
program is of the utmost importance.

IMPEDING FACTORS IN JIT IMPLEMENTATION BY CHINESE S MALL MANUFACTURERS

There are some factors impeding JIT implementatio@hinese small manufacturing firms, even though
the pressure for implementation of JIT is increas€4BLE 5 shows that almost 40% of responding &rimdicated
that the most significant impeding factor in JITplementation is “poor supplier involvement”. Thi abviously
true since most small firms don’t have enough bgypower to attain suppliers’ full commitment in théIT
implementation, unlike large firms. It is one adadvantages small firms inherently have agaimgeléirms.

The next impeding factor many responding firms.73%6, 40 out of 112) indicated is “lack of top
management commitment” even though 65.18% of ragipgrfirms (TABLE 3) indicated that the initiatof &I T in
their organizations is top management. Many lirsmagers indicated that top management in Chineadt rms
is usually reluctant to make changes in producB8gatems. They are worried about decreasing privityct
resulting from the changes.

The next most frequently mentioned impeding fad®r'lack of knowledge" with 32.14% of the
respondents. With the current lack of direct té@aglof the JIT techniques through local professi@mal academic
institutions and of sharing of implementation exgece among practitioners, prospects are dim ferfiii-scale
development of JIT. Lack of leadership from thesstitutions must be remedied immediately to prbpequip
Chinese small manufacturing firms "just in time"starvive in the competitive global market.

The success of JIT implementation depends heavilgmployee participation regardless of size, pcbdu
type, and location (Lee 1996). This is a reasop &hployee training/education programs are essextmaponents
of any JIT program. Thirty two out of 112 resporglifirms (28.57%) stated that the impediment toshecessful
JIT implementation is due to poor worker participat

JIT implementation should start with wankprocess reduction in a manufacturer's contrédlab
environment. However, unstable demand createsgatine environment in work-in-process reductionhwihe
suppliers' poor delivery performance. Unfortunatehost small manufacturing firms can’t solve thgseblems
because those problems are beyond their contrbis axplains why 28.00% of the respondents (TABDEtated
that a successful JIT implementation is often ingakly unstable demand.

CONCLUSIONS

Many Chinese small manufacturing firms face sidated difficulties in implementing JIT. The laok
bargaining power with suppliers and lack of capda major hindrances encountered by Chinese fima#i when
implementing JIT. As a result, they focus on ingdrchanges to improve quality, inventory reductimmd
increasing employee participation. Chinese smiaihd can achieve these goals by implementing oebsible
elements of JIT without too much capital investmeftthis is a reason why many Chinese small manurfiact
firms should consider JIT systems.

A realistic approach for the small manufactureryrba to strive to attain feasible elements one tana,
simply for the benefits of that particular elemearid not to implement a total JIT system all ateonEor the small
manufacturer, individual elements of a JIT systemimportant and can be extremely beneficial, wietr not a
comprehensive total JIT system is implemented. efatne at a time, these components would be béaeific
virtually any type of manufacturing environmentt st in a repetitive environment. An "all or hotg" approach



to JIT is not the best plan for the small manufeartu The individual components can provide begsefitd should
not be dismissed because a total JIT system ideasible. Also, Chinese small firms should be qydtito see
tangible benefit and advantages from JIT implentena The survey shows that almost two thirdsesfponding
firms have less than 2 year experience of JIT impletation. This lack of Chinese small firms' Jkperience data
might be another reason why many Chinese smalksfiane not confident of the success of JIT impleatént in
their shops.

Although Chinese small manufacturing firms haeene obstacles, they can be successful at ledkein
production and the customer-service function abgaisnplementing only the related JIT elements. @teption of
JIT philosophy does not require spending large artsoaf money. Many important benefits can be etqubfrom
the implementation of a simple and inexpensive @doce: rearrangement of tools in the workplace; afsthe
kanban that doesn't require computerized systenusparticipation of workers. These outcomes caadigeved
without undue cost by Chinese small firms.

The benefits of JIT implementation for Chinese mmanufacturing firms are very simple - the busise
will be more profitable. Improved quality, reducegjects and rework, and reduced inventory levéllsall lead to
lower costs and more effective use of capital, Whize needed for Chinese small firms to survivevény
competitive global markets. Adoption of JIT canlph€hinese small manufacturers to achieve competiti
advantages both in domestic markets and interredtioarkets.
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