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Abstract—This paper examines whether the supply chain
integration,  just-in-time  (JIT) purchasing and JIT
manufacturing could impact on the logistics perfornance of
suppliers in the automobile industry in Malaysia. A empirical
study was conducted in the Malaysia Automobile Indstry and
the theoretical model was tested using regressiomalysis. Data
were collected using mail questionnaires which werdistributed
to suppliers of Malaysian automotive manufacturers. The
survey was administered to the management level idgfied
from a list of executive personnel and to those whoere actually
in charge of logistics operations. Among one hundce
respondents, 91 were considered as valid from thoseho
practice supply chain integration for their busines operations.
The findings reveal supply chain integration, JIT mrchasing
and JIT manufacturing had direct and significant benefits to
logistics performance. The scope of this study wasy design
limited to participants’ responses within a particdar time frame
and they were only given a single opportunity to rgpond. The
proposed framework provides a significant contributon to the
performance of the logistics operations automotive
manufacturing industry and furthermore enables logstics
practitioners to gain a better understanding of thee factors
affecting logistics performance. In addition, to dée, only a few
studies have been conducted on the effect of supplyhain
integration and just-in-time towards logistics perbrmance
mainly in the automotive industry particularly in d eveloping a
county like Malaysia.

1. Introduction

The automotive industry in Malaysia is growing dipj
capturing the local and foreign market. Therefoite,js
regarded as an essential sector in the Malaysianoaty.
The economic contribution of this sector is enorsowith
significant contributions toward employment, invasht and

national income. Unfortunately, in recent years the
automotive industry is facing significant challeage
particularly from trade liberalization and increagi

competition. As such, this phenomenon has resuhed
considerable amount of pressure on Malaysian maturirs
to improve productivity and performance in totalarder to
be more competitive locally and globally. In orderachieve
these aims, improving logistics performance appéatse a
necessity.

The majority of studies into the supplier integoati
phenomenon conclude that logistical concerns aeltiving
factor behind the success of the manufacturing stigiu
Therefore, the focus of this research is on thectspe of
supplier integration, just-in-time application amogistics
cost performance. Up to now, there are neither ilddta
studies focusing on the identification of logisticost
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look at the impact of just-in time phenomena towsard
logistics performance in automobile industry in Eaia.
This paper provides a benchmark for both suppliersd
buyers’ organizations assessing the opportunityeuce
logistics cost and helps identify opportunities $ignificant
improvement. This is a novel approach to analysgstics
performance initiatives in a single model and itgpact on
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cost reduction.

Therefore, the purpose of this paper is to explanether
there is a significant and direct influence amomgpdy chain
integration, JIT purchasing and JIT manufacturingd a
examine the explanatory powers and influences pplsu
chain integration, in comparison with JIT purchgsamd JIT
manufacturing, for suppliers’ logistics performancEhis
paper refers to the conceptual framework (Figureaddl
respondents from logistics practitioners from auibite
industry mainly in the production system suppliers
Malaysia in order to examine whether the extensugply
chain integration, just-in-time (JIT) purchasingdadIT
manufacturing can directly benefit the logisticsfpamance
of suppliers in the automobile manufacturing conypan

2. Literature Review

members of the supply chain (including them) béndfiT

purchasing is an important part of the overall gitdgramme
and can produce benefits of reduced lead timesjcestl
inventories, improved quality, improved lead tinediability,

reduced material costs and improved flexibility. [9]

JIT Manufacturing- Just-in-time (JIT) system has been a
great force in the world of manufacturing since #waly
1980s. Just-in-time (JIT) manufacturing has become
synonymous with excellence in many discussions of
manufacturing[18]. Sometimes called lean produgtibris
used in a wide variety of industries such as autil®s,
consumer electronics, office equipment, and elesitri
equipment. Some of the main benefits of JIT such as
inventory reduction, quick delivery, and cost retht have
been well documented [6,20]. Studies have found itk
manufacturing can help reduce throughput time, nitwey
cost, delivery time, labour cost, and the cost wdlidy [35].

Supply Chain Integration The integration of supply chain In fact, several studies have found that the graate of JIT
management systems has been the subject of sagrtific manufacturing by Japanese firms, or lean produc®mne

debate and discussion [17]. As organizations se@letvelop
partnerships and more effective information linksthw
trading partners [31,40], internal processes
interlinked and span the traditional boundaries fiohs
[15,39]. This section covers issues relating tedgration of
core processes across organizational boundariesughr
improved communication, partnerships,
cooperation [23]. It also includes the applicatioh new
technologies to improve information flows and cooate
the flow of physical goods between trading partn@3.

of these studies calls it, explains most of the differential
between Japanese and US automobile producers. The

becommportance of JIT manufacturing is hypothesizedbt a

function of logistical complexity as the importarafethe JIT
techniques described above is a function of a mtslu
logistical complexity [27]. These include reviseayduts,

alliances anrkduced set-up times, simple production systent,jast-in

time purchasing [10].
Logistics Performance Logistics refers to the effective
and efficient management of material flows withinda

Therefore, this paper is not aimed at discussing thhetween companies [25,36,37].A key determinantusfriess

importance of integration mechanisms but rather
investigating their relationship with the logisticirategy
[5,28].

JIT PurchasingJust-in-time (JIT) is a critical initiative to
meet demand of customers on price, quality and teaes
[29]. As cost becomes increasingly important inatgd
highly competitive international marketplace, ioals a few
of these companies to compete solely on the bdgmice
[12]. To be successful, these companies must albee
high levels of quality and be responsive to chaggirarket
needs. One approach that many companies
developed countries have adopted in order to aehikese
objectives is just-in-time (JIT) purchasing. WithITJ

gierformance is the role of the logistics functionensuring
the smooth flow of materials, products and infoiomat
throughout the company’s supply chains [15,26]. istics
performance can be lead time, on-time delivery, senice
level[8]. Measuring logistics performance moves fbeus
from strategic, financial performance to operationa
performance enabled by information sharing betwsaeply
chain actors [22]. To complete effectively, comganimust
recognize the strategic importance of the logistiggction.
Malaysia has over the years built on its strengsh aa

in motansportation and distribution hub to become ohehe

leading logistics centers in the world [30]. Theattgic
importance of the logistics function can be measurg the

purchasing, a company requires its suppliers to emalextent to which logistics executives participatehia overall

frequent, reliable deliveries of small lots of védrigh quality
parts and encourages its suppliers to participatethie
purchasing plant’s continuous improvement effot®]|

The long-term relationship with the supplier enemes
loyalty and reduces the risk of an interruption siapply
[1,13,21]. The contract will usually be extendedess the
supplier fails to keep the exacting standards gehé buyer,
and, barring a complete relationship breakdown,visedor
will continue to supply the customer for future guots [14].
The long-term contract eliminates the re-tenderaosts,
promotes reclaiming capital over an extended periedps
build the relationship and ensures that costs edeiaed in
the long-term through repetition. Suppliers helptomers to
grow and succeed in the marketplace in order thiat

strategic formulation and planning for
[4,30,38].

the company

3. Conceptual Framework and Hypotheses

This study examines the relationship between supphin
integration, JIT purchasing and JIT manufacturiiogtisat
management will be able to pursue better logistics
performance applicable directly to their business
environment. Figure 1, shows the conceptual andttsiral
framework as stated by [24] and the following seven
hypotheses will be tested:

a
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Elements

Has developed central
satellite system to integrate
suppliers’ resources

S

Always effect payment in
time according to the
contracted agreeme

s

Customers will assist to
reduce logistics costs

Customers will assist to
reduce information
cammunication cos

Assist suppliers to reduce
their information
communication costs

Elements

There are sound quality
assurance processes

S

The number of suppliers of
the same component is
fewer than three

Purchasing lead time has
become shorter after
implementation of just-in-
time

Orders from key customers
are long-term and stable

s

Has a specific standard
process to evaluate and
select suppliers

-

Independent Variables

Supply Chain
Integration

Manufacturing
lead time has
become shorter
after
implementation
of just-in-time

Manufacturing lot
size has
decreased after
implementation
of just-in-time

A

H2 Quality assurance
process has been
improved after
implementation

of just-in-time

A

Quantities of
products are
made just to the
orders of
customers, no
extra

A

JIT Purchasing

Independent Variables

H4
H3
Dependent
Variable
. H7 .
JIT Manufacturing Logistics
Performance

H5 H6

Elements

Transportation
cost has
decreased after
implementation
of just-in-time

Material
handling cost
has decreased
after
implementation
of just-in-time

Inventory level
has decreased
after
implementation
of just-in-time

Figure 1. Conceptual Framework of the Study (adopted fronj)[19
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H1. Each paired dimension supply chain integratidfi, from (1) strongly agrees to (5) strongly disagred ecluded
purchasing, JIT manufacturing and logisticstypical demographic information of the company. Bierall

performance is significant correlated. survey measurement items were adopted and adamed f

H2. Supply chain integration directly influences JIT[19]. The instrument was pre-tested at meetingsh 20
purchasing. managers of the key suppliers to reduce measuresnesi.
H3. Supply chain integration directly influences JITAt the end of the pre-test, the questionnaire wadified to
manufacturing. improve clarity. A series of panel specialists gt
H4. Supply chain integration directly influencesikiigs  consisting of two academic experts in the field Rybton

performance. production systems and two corporation managers in
H5. JIT  purchasing directly influences  JIT Indonesia helped establish the content of regressialysis.
manufacturing. The survey was administered to individuals idestiffrom
H6. JIT purchasing directly influences logisticsthe list of executive officers, directors, presitdenvice
performance. presidents and to those who were actually in chafg#T
H7. JIT manufacturing directly influences logisticsoperations. Data were collected using mail questoBs
performance. which were distributed to suppliers of Malaysiatoaootive
manufacturers. A total of 1000 questionnaires wih
4. Methodology — Instrument and Data introductory letter were distributed in the nortmecentral

and southern region by regular mail, email, and. fake

survey was administered to the management levetifosl

A survey instrument was designed based on the mmtst from a list of executive personnel and to those wieve

for the research model (a copy of the survey imsémt is in actually in charge of logistics operations. Amongeo
appendix). Respondents are requested to indicaee thundred respondents, 91 were considered as valial tihhose
performance of their firm compared to that of theiwho practice supply chain integration for their iness
competitors, the level of interaction with suppiethe extent operations. Table 1 summarizes the variables antbau of

to which they used the internal process for proceggeasurement item.

innovation, and the level of relationship with @reers. The

guestionnaire was designed using a five point Lilseale

Collection

Table 1.Variable Measurement

Construct Description Numbers Sample survey questions Source
of items
Supply Chain Partnerships with effective 5 Has developed central satellite [19]
Integration information links with system to integrate suppliers’
trading partners resources
JIT Purchasing A timely product flow from 5 There are sound quality assurance [19]
supplier to buyer processes
JIT Responsiveness of the entire 4 Manufacturing lead time has becomg19]
Manufacturing supply channel to meet plant shorter after implementation of just-
operational requirement in-time
Logistics Includes the cost reduction in 3 Transportation cost has decreased [19]
Performance logistics operations after implementation of just-in-time

Thus, KMO was within the range of 0.86 till 0.6%et
accumulated explanatory power?Rvas within the range

Validity analysis — the general objectives of pijrad  76% till 65%.

component analysis were data reduction and intexiive Reliability analysis — the Cronbach reliability tes
[2,34]. Therefore, the survey data were appliegriacipal summarized in the appendix. The total reliabiligefficient
component analysis to reduce the number of vaadel to o was 0.840 and adl values in each of the dimensions were
concentrate on a particular research dimension. THuégher than 0.7. Thus, the data of this opiniorveyrhad a
eigenvalue was set at greater than 1.0, the rotatas set in high degree of internal consistency [3,7,31,32].

Varimax, and the loading factor was set greaten ta. Descriptive analysis- provides useful informatianta the

5. Analysis of Data
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mean value (trend of concentration) and standavibtiens dimensions. The correlation coefficient is a measofr the
of the respondents’ opinion. These are summaripethé closeness of the relationships or association iwe
Appendix. independent and dependent variables [11]. The teeg¢sibe

Correlation analysis — the Pearson correlationfaoefit Table 2) indicates correlation coefficient of thaldwing
was employed to check the correlation of each Bpwed paired dimensions were larger than 0.6.

Table 2.Correlation Test Result

SCI JIT-P JIT-M LP
SCI 1.00
JIT-P 0.76** 1.00
JIT-M 0.63** 0.60** 1.00
LP 0.84** 0.81* 0.68** 1.00

Note: ** p < 0.01

Regression analysis - The purpose of this test tgas dimension for JIT manufacturing was 38.5% and the
measure all dimensions and to examine the accuetllataccumulated explanatory power for JIT purchasingl an
explanatory power (R?) against the dimension ofislics  supply chain integration for JIT manufacturing wi1%.
performance. The results of the multiple regressinalysis The explanatory power of supply chain integraticor f
summarised in Table 3, show that supply chain natti@n, logistics performance was 72.2%; the accumulated
JIT purchasing and JIT manufacturing contributeexplanatory power for supply chain integration ahid
significantly to logistics performance. As suche tbrucial manufacturing for logistics performance 82.9% afm t
dimensions to build logistics performance were $yppain  accumulated explanatory power for supply chaingragon,
integration, JIT Manufacturing and JIT Purchasiddney JIT manufacturing and JIT purchasing for logistics
also show a significant direct relationship betwealh performance was 85.4%.
dimensions. The explanatory power for JIT purch@gsin

Table 3.Stepwise Linear Regression of JIT manufacturing laosgistics Performance

IDV DV R? Adj. R? Sig. Std. Beta
JTP JITM 0.389 0.385 0.008 0.576
JITP & SCI JITM 0.405 0.401 0.016 0.332 & 0.311
SCl LP 0.726 0.722 0.000 0.854
SCI&JITM LP 0.835 0.829 0.000 0.668 & 0.348
SCLJTM&JITP LP 0.850 0.854 0.000 0.444,0.276 & 0.304

Path analysis — The model depicting path analysis built  ($=0.332) that supply chain integration (Adj*®.026;

for the purposes of delineating the relationshipMeen all  f=0.311) on JIT manufacturing. Besides, supply chain
significant correlated variables and their influenas shown integration, JIT purchasing and JIT manufacturingg a
in Figure 2. The path analysis shows that supplgirch essential factor in effecting logistics performanice the
integration is the crucial factor effecting the Jiuirchasing. automobile industry in Malaysia. Therefore, HypdailseH4,

In addition, supply chain integration and JIT pasing H6 and H7 are all supported. Importantly, supphaioh
significant influence JIT manufacturing. Thus, Htipesis integration in comparison to JIT purchasing and JIT
H2, H3 and H5 are all supported, and JIT purchasiag manufacturing, the highest explanatory power (Adj
greater explanatory power (Adj%80.385) and influence R?=0.722) and influence3€0.444) on logistics performance.
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Supply Chain
Integration

B=0.332**

JIT Purchasing

., Adj R?=0.401
Adj R?=0.026;
=0.311*
P aT
Manufacturing
Adj R?=0.385;

Adj R?=0.722; p=0.444*+

Adj R?=0.854

Adj R?=0.107; p=0.276**

Logistics
Performance

Adj R?=0.025; p=0.304**

Note: ** p < 0.01

Figure 2. Path analysis for the logistics performance model

6. Conclusion

The local automobile industry has been a successfuure
in that it has met the objectives set for it whénwias
conceived. It is clear that the National Car Profexs been a
success. However, local industry needs a period
development at least as demanding in the next fawsyif it
is to continue to succeed in the global markenténds to
enter with the construction of its new factory. frahe
conceptual frameworks noted here it is clear théat J
purchasing is practised at automotive industry dhdt
certain technical improvements will be possiblesinglly.
However, these are easy things to achieve. Theraoie
difficult work to do in terms of the integration stippliers
into an overall chain to achieve strategic JIT nfacturing
and gain competitive advantage.

Nevertheless, the use of JIT as a means of natstrzegy
is impressive. Perhaps the point is that local motove
industry has the flexibility to use JIT purchasitogachieve
the desired national policy — be it increasing tloenber of
component manufacturers and suppliers, increasi
Bumiputera participation, reducing costs, -carryimgit
technology transfer, competing globally and solbis clear
from this case study that these multiple objectivaege been

met and it is debatable whether they would haven be%]

achieved using strategic JIT.

Appendix

Table 4.Descriptive analysis and Reliability test

Construct Mean S.D Reliability
of
Total reliability 0.840

Supply Chain Integration 3.523 0.715 0.819

JIT Purchasing 3.688 0.662 0.785
JIT Manufacturing 4.124 0.772 0.753

Logistics Performance 3.932 0.639 0.717
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