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Abstract—The purpose of this study is i) to investigate the Among the issues are sharing containers, poor visibility into
driving factors and barriers of the adoption of Information anwhat inventory is in which containers, where the container is
Communication Technology (ICT) in Halal logistic and ii) to develoftransit, history of immediate suppliers, history of immediate

an ICT adoption framework for Halal logistic service provider. Th'maintenance and segregation allocation space between Halal

Halal LSPs selected for the study currently used ICT servic -

platforms, such as accounting and management system for Hia—n—d non-Halal goods in same containers increased the risk

logistic business. The study categorizes the factors influencing toward Halal integrity being compromised.

adoption decision and process by LSPs into four groups: technologWhile concerning on these big issues, maintaining the Halal

related factors, organizational and environmental factors, Halperformance responsibility during transportation process also

assurance related factors, and government related factors. The majdsig challenge. Jaafar, Suzana; et al. [3] addressed that to
contribution in this study is the diSCOVery that teChnOIOgy relat@(:hieve a Halal Supp'y chain Comp“ance product is almost

factors (ICT compatibility with Halal requirement) and Halal,nattainable. This is because the Halal supply chain service

assurance related factors are the most crucial factors among the H -
LSPs applying ICT for Halal control in transportation’s operation. red by the LSP is guaranteed only when the products are

Among the government related factors, ICT requirement idf their custody. But, once the products are transfer_red to_th_e
monitoring Halal included in Halal Logistic Standard onCuStody of the other party, the chances of breakage in chain is
Transportation (MS2400:2010) are the most influencing factors in thégher when the other party is not practicing Halal supply
adoption of ICT with the support of the government. In addition, thehain. The lack of information sharing among suppliers and
government related factors are very important in the reducing ttemmunity is possible caused of these issues. Jaafar adds, this
main barriers and the creation of the atmosphere of ICT adoptiongituation is more critical at the retail level especially the small
Halal LSP sector. retailers due to the lack of control and monitoring by the
responsible institution at their level.
Keywords—Information and communication technology (ICT), Concerning the monitoring Halal integrity of product is very
Halal logistic, Halal transportation, Technology adoption crucial; many researchers see the potential of ICT to improve
the Halal services in logistic activities. According to Marco
|. INTRODUCTION Tierman [4], ICT have the possibility to conduct Halal supply
OGISTICS plays a key role in protecting the Halal statushains more effectively, better organization of supply chains
of any given product through proper transportatiorglso increase the Halal performance at the destinations.
storage and handling within the supply chain, until it reachétowever the adoption of ICT in Halal industry is fairly new
its final destination (Tieman, 2006Jhe main success of the [5]- According to Malaysia logistic Directory [6§ study by
Halal industry relies heavily on logistics service managemehffost & Sullivan also showed the concept of adopting
capabilities in ensuring the integrity of Halal products. Th¥isibility technologies for security management purposes such
logistic service management is involved in the collectio®S _radio-frequency identification (RFID) and global
consolidation, storage handling, value added, track and tr iioning systems (GPS) is still fairly new even the_ demand
and ol th mouemen:and srage of iocuis (1. 4§ 09SIES endusers who exprssed et irest i e e
these purposes, LSPs play a crucial role in realizing this gcf%h. The use of technology in logistics is currently focused on

for the Halal industry. Segregqﬂon_ goods .from Halal and no\r/]v'arehousing, bar coding and transportation management
Halal goods for cross-contamination avoidance are the m

. Ystems. At present, it is estimated that only 35% of logistics
element of protecting the Halal status. Among the elements Qfy,ice providers are using the technologies. The low adoption

controlling ‘Halal’ in logistic activities, monitoring Halal 5 rpID system is due to the high initial set up cost and less
controls in transportations activities also a critical task whefgatyre of such technology across the ASEAN region [6].
the movements by any type of transportation mode mustThys, the purpose of this study is to investigate the factors
comply with the principle of Shariah [2]. There’s a risk ofthat really affect the Halal LSPs in applying ICT for Halal
cross contamination of Halal product (turn into non-Halalontrols transportations through the cases, which had been
during transportation operations. collected within 6 month. To gain in-deep understanding, the
contributing factors such as environment, organizational,
government’s responsibility and the Halal element factors also
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are partially refers some ICT adoption framewoudair[7] [8]
and [9] . In addition, it compared the findingswihe existing
technology adoption research. Finally, this papgscusses the
importance of government’'s role and the cooperatiamk
between Halal industries and ICT industries and how
effectively provide initiatives to the LSPs to atdamd to
retain ICT through bridging the findings in the dyju

Il. LITERATURE REVIEW. FACTORS OF ICT ADOPTION OF
MALAYSIAN HALAL LSP 'S

In this section we highlight the factors affectitige ICT
adoption process and their impact on Halal LSP®paance.
As our study is focusing on Halal transportatiooggration in
Halal logistic, the impact of ICT on Halal performez
efficiencies also being explored.

A.Technology Related Factors; Portions of Roger'sod)9
Model of Innovation Diffusion

In recent years, there have been many researchseffo
identify factors and practices indicating how teclogical
innovation may support company in creating a coitipet
advantage. The use of ICT in Halal logistics manaeye
included the Halal transportation’s operation andlaH
product handling has attracted increasing attentibnthe
business and academic world. According to Tierni®), ICT
have the possibility to conduct Halal supply chamsre
effectively, better organization of supply chairsoaincrease
the Halal performance at the destinations. Tiernzso
addressed [11], the specialized and advanced icgsblution
is when the LSPs develops and ultimately contrios éntire
Halal logistical concept by mean conducting orgatian with
a specialized and advanced ICT to make the logigticluded
the transportations process, product handling apglg chain
operations transparent and controllable. This istally new
field, although some international LSPs claim tdealo
deliver this, but it's still hardly being seen its ipure form
[11].

Despite the growing interest about ICT in Halal isbig
[12] [13] and Halal transportations [14] [10] [4}« field of
ICT is relatively new and research on ICT towardalaH
controls in transportations chain and logistic \atiéis is
limited [15]. Research on the importance of MalagsHalal

B.Organizational and Environmental Factors

Besides focusing on particular ICT factors, the
organizational and environmental factors also nmagact on
the process of ICT adoption in an organization.gkding to
Rashid and Al-Qirim [7], the organizational factors
collectively impact on the resources of the busiriagelation
to adoption of ICT innovation. Environmental fagqrrovide
significant forces for adoption where the issuestiy to
market climate and the firm's standing in the marieectly
influence the uptake of technology. However, thecpss of
ICT adoption could be quite difficult to firms berse of its
requirements. The willingness of adoption ICT isually,
associated with a large investment and firms maty have
sufficient financial resources to support the higiestment in
hardware and software technology that is requit&dl [

C.Halal Assurance Related Factors

Shariah law is the fundamental guide in developing
Halal standard. The only different between conwerai
transportation and Halal transportations systemmhgre the
principle of the Shariah is being applied to thengportation
chain. With the Halal certification and Halal standard
established by government, LSPs and manufacturezs a
obliged to act responsibly to maintain thalal status of the
Halal services they offered. To avoid the risk taygaHalal
being compromised, effective control measures, idioyg
Halal assurance system need to be implemented Bg[13]
[17]. In this way, it encourages confidence in Hadety also
the Halal integrity of products and thus promotesthb
confidence in the Halal industry and stability ofald
businesses [17]. In literaturAzah et al [18] discovered that
there is no real time Halal tracking implemented Hbglal
LSPs. Azah adds that the issue of applying ICTarols Halal
is still in early stage. According to Zailani [19here is no
method to determine whether the food product cammm fthe
country which is stated on its packaging. This ifigd has
created opportunities to other Halal LSPs to erageirin
developing an ICT solution and adoption for tragkin
purposes.The government roles are importance itinguto
order the local Halal industry to ensure Halal gniy. In a
year 2010, HDC as Halal authorities has launcheaynktalal
programs for LSPs. Government also offering theestment

SMEs [13] and on the impact of ICT applied for Halatax allowance of 100% of qualifying capital expend?

monitoring successfully characterized the Malaystdalal
SMEs but little research is available regarding l&foption
by Malaysian Halal LSPs. In a recent large ICTudfon and
ICT adoption study conducted by Malisa Mazlan [1i3ht
covers JAKIM Halal certified company in Klang Valle
finding of the study found that the companies havéigh
degree of adoption in the variables of relative aadage,
compatibility, trialability, observability, image nd
complexity. These variables are Roger’s innovatidfusion
model that was used to investigate the factorsriat affect

incurred within a period of 5 years for Halal cietil LSPs. In
June 2010, governments announced the launching
Standards on Halal Logistics, MS 2400: 2010 thatc® the
Halal transportation aspects and the requiremenCaf for
Halal controls. The standard stated, an orgawizashall
establish and apply a traceability system that kesalhe
identification of the inbound goods and/or cargo the
processing stages in the transportation chain cesyihistory
of immediate suppliers and the details of distiitnutroutes
for delivering Halal goods must be recorded. [1Bhese
incentives seen to be encourage new investmentdalal’

of

the ICT adoption process among JAKIM Halal certifie |ogistics services for the export market and taéase the use

company. The study further highlighted a high degcé#
adoption in complexity variable indicates that tHegve a
difficult and hard to adopting ICT in their busises

of modern and state-of-the-art machinery, ICT agdigment
in producing high quality 'Halal' services that calsomply
with the international standards.
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D.The Adoption Framework

Based on review of the literature on factors thgpact the
adoption process, a conceptual framework was dpeedldn
Figure 1. The study explored IS/IT adoption andudibn
models for LSPs and identified the essential factbat may
impact the ICT adoption process by Halal LSPs. s study
focusing on Halal, we identify the Halal assurametated
factors are among the factors that will influenice adoption
process. Four attributes from Roger's model [20jattare
relative advantage, compatibility, complexity, insagnd cost
will be adapted in this framework to test the intgaan ICT

better understand how ICT is initiated within theall&ysian
Halal LSPs organizations and to expose factorssypported
ICT diffusion. In addition, case studies help uslenstand the
details of the cases from the participant’s viewpdiy using
multiple sources of data. As this research focused
understanding how diffusion occurs, an explorataye study
approach was adopted. For research that was aaratqrly in
nature, qualitative methods were deemed more apptep
This multiple case study explores the factors thay impact
the ICT adoption process and also explores the

application used to monitor Halal controls in tramgation’s

ICT

adoption process. This theory will be used to amly operation.

technology factor. In a case of Halal study, we=gatized the
compatibility and relative advantage variables @T lis the
degree to which the adoption is perceived as bsnefid
compatible with Halal requirement jobs respondieti and
value system. While an image variable is the degveghich
adopting ICT is perceived to enhance Halal LSPsganar
status. Based on the literature, we categorize fautors
influencing the adoption decision of Halal LSPsoirfour
dimensions: technology, Halal related issues, drgdional
and environmental, and government related factors.

Halal Related Factors
s Syarizh Law
s Halal Assurance integrity
s Individual Intention towards
Halal {pahala)

!

ICT Adoption for
Halal Transportations

Government Related Factors
+  Halal Logistic Standard on
Transpartation M52400
*+  Relative Incentive affered for
Halal Business
+  Halal Program Initiatives

Technological Related Factors
Relative Advantage
Compatibility
Cost
Image

Organizational and Environmental
Related Factors

Awaraness - willing to adoat

Size of Company

Markat Competition

Existence of IS/IT (availability)

Fig. 1 a framework for Halal transportation’s teclogy adoption by
Malaysia Halal LSPs

Among the research questions are:

« What are the driving factors that best support the
implementation of ICT initiatives in Malaysian Hhla
LSP?

* What ICT characteristic suit for Halal transpouati
requirement that can be identify for Malaysian Hala
LSP?

* What are the factors that may impact on the prooéss
ICT adoption in Halal transportation for Halal LSP?

B.Case Study Criteria

Malaysian Halal LSPs were selected from a benchristrk
in Malaysian Halal logistic industry as potentiabse
candidates. All Halal LSPs had used ICT systemd tha
supported communication and document managemehinwit
their logistic activities and supply chain managamdligh-
level managers (vice presidents or other high |levahagers)
were interviewed to provided related data expegefor the
study. The case study interviews were conducteoh fAgril
2011 until September 2011. Case data were collected
primarily through structured face-to-face interviewvith
managers of these Halal LSPs companies. Howeveenwh
necessary, telephone interview with other execstive the
firms were conducted to supplement the informagathered
during the personal interviews. To enhance ansvadidity,
participants verified the summaries of major firgirof each
interview after the end of each interview sesskunrthermore,
to ensure consistency and reliability, structuraddelines
were used for all interviews.

The framework was developed after undertaking an in

depth review of literature relating to ICT innotidiffusion,
competitive advantage and also Halal factors its&his
review gave us an indication of the important goest that
should be asked to better understand the factor$Caf
adoption. We developed a question of eight thatglkbu
general information such as company name, sizasteell as
18 specific questions about ICT adoption issues. tégted
this on three case studies that are Malaysian H&Bk.

A.Data Collection

This research applies a case study methodologyddta
collection and analysis. The
methodology was to provide qualitative data that belp us

RESEARCH METHODOLOGY

IV. CASE STUDY. FINDINGS AND DATA ANALYSIS

The results were analyzed using QSR NVivo 9 softwar
analysis. NVIVO is one of CAQDAS (computer-assisted
gualitative data analysis) that can enhance thelitgiine
research process, quickly process queries, and ndxpa
analytical avenues [21]. Even though the individind
different software application experience from each
organization, they did share over 70% of a comm@i |
experience in conducting Halal transportations afen.

The findings from the case studies confirmed the foain
factors of ICT diffusion within Halal LSPs compasidBefore
discussing these factors, the findings of each csisdy
background are described below.

reason for choosings th
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TABLE | TABLE I
COMPANY CHARACTERISTICS INFLUENCING FACTORS N THE STUDY
Malaysian Case A Case B Case C Factors/ Node  Attribute CsA CsE  CsC
Halal LSPs Relative Advantac X X X

Context of operation Technological ~ Compatibility X X X
Halal IT system ha Halal product Innovation Complexity X
transportation been enhance  handling - Factor (Profit)  Cost X X X
activities The services with the critical  Halal product. Image X

offered include checkpoint |!§1 Non-halal Halal Related Syariah Law ) X X

Halal and traceability product at Factor (non- Halal Assurance Integri X X X

transportation, functions at the  different space Profit) Individual intention toward X X

Halal receiving allocation. Halal

distribution, process Organizational ~Awareness -willing to adop X X X

Halal shipping, ~ (verification of & Size of the Compey X

Halal freighting ~ Halal status o Environmental  Market Competitio X X X

for sea and air cargo and Related Factor Existence of IS/ | X X X

cargo, samak labeling).No (Profit)

service for specific Halal Halal Logistics Standard ¢ X X X

containers, transportatior Transportation MS24(

customs facilities and distributior Sg?;;g?g?éﬁt) Relative Incentive Offered ft ~ x X X

and other Halal ~ services yet. Halal Business

value-added Halal Program Initiative X X X

services. Note: x shows that t factor is explicitly expressed in the ci

Outsourcing

Outsource other

Samak service

Samak services

Halal services 3PL for to other to other
managing non-  samak’s company
Halal item contracto

Technology and c-ordinatior

Existing ICT RFID, bar Bar-coding, Bar-coding,

used to coding, Internet  Transportatior ~ Transportation

monitor Halal real time tracking Management Management

controls and tracing using System (TMS)  System (TMS),
GPS, TMS, Warehouse Warehouse
WMS, EDI, Management Management
CCTV System System

(WMS), EDI (WMS), EDI

Based on the framework of Hal@hnsportatiortechnology
adoption (Figure 1) we evaluate the assent degree
interviewer on the adoption and utilization of IChat
complies with Halal standard in their organizatioiwe
interviewed three Halal LSPs, which have technol
adoption experience for monitoring lda We score on th
adopting factors under this framework accordingfaotors
that more explicitly expressed by interviewer ire thase
Figure 2 shows the result in percent while Table
demonstrates the result of the study in t

o —
g =N
P o1z N
—— ™ Technological Factors (ICT
a5y Dittussion of Tranovation)
I o
j s St utivativt and
DLy U uiisialal Sasi s
J———— =4

I

|

|

|

|

|

I

|

|

|

| | N —
I ¥ o S a— K4 v s ok T ek e d T ok o
I b Fr S

| - F- = e g

I -
I

I

I

=

M Halal Related Factors

ig.2 Influencng Factors in ICT adoption Process among Malayid&ial
LSPs

A.Technology Related Factc

The usage of the existing ICT that the LSPs haesl ue
monitor Halal control in transportation’s operati@an be
categorized into three areas: data communicatdmtdogies
identification technologies and, data acquisitiorhtextogies
All Halal LSPs have chosen data communication teldgies
and identification technologies as an ICT applamatifor
monitoring Halal. On the other hand, onlhsA has applied
data acquisition #hnologies that are CCTV to keep track
movement of product in their warehouse. Besiddscases
also have used the Internet based service platftwnestenc
their Halal market as a core business acti

Relative advantage Depending on the goalnd the
capability of LSPs, the ICT choice and its usagedapending
on the compatibility of ICT characteristic with thdalal
requirement and guideline. For example, the R
characteristic is tracking and tracing are seercaspatible
with the Halal tansportation guideline~ any traceability
system shall enable the identification of the inmbigoods
and/or cargo for the processing stages from the ediate
suppliers and the distribution routes and destmatf the
goods and/or cargoBesides that, he study regards the
expectation of benefits of new ICT that Halal LSiPg to
adopt as the perceived benefit. Many Halal LSFsA, CsB,
and C€) have known the benefit of ICT adoption throl
previous experience eustomer are more confident when tl
se some ICT investment applied as value added setoi
their product handling. From the result, all theldid SPs
agree that relative advantage of ICT is the maintrdzuting
factor to adopt ICT.

Compatibility: All three cases applied management sy
that helps them to interact with immediate supplar
customers. For example, CsA said that an issue t.
container is very cruciakWe wouldn’t know what types
products that the container has carried becausecth&ainer
travels around the world.It could be anything that is non-
halal ”. Besides, all Halal LSPs (Cs CsB, CsC) does not
invest new technology just to cater Halal requirem&hey
use existing technology whereby the characteristithese
technologies is compatible and suitable Halal requirement.
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For example, the characteristic of RFID is trackiagd
tracing. As stated in Halal logistic standard camsportation,
the traceability system applied shall enables deatification
of goods identification of the inbound goods and’argo for
the processing stages from the immediate suppéads the
distribution routes at destination of the goods/andargo.
This requirement is suitable with RFID charactérisCsA,
CsB addressed the main criteria of Halal controts
transportation are the information of location a@lods being
transported along the supply chain can be trace taed
identification of product (information and specHidetails).
On the other hand, CsC explains system that seitédn
product handling in ports is logistic system thatséd on
segregation instead of detection. CsC also addsl@athat
can access and deliver the information faster aneptiments.
For example the information of goods and/or camgaitg) in
the transportation chain services can be accesseetfy.

Cost: Even in the Halal LSPs already using existiig for
Halal control, cost is still a critical barrier. &v the adopter of
ICT (CsB and CsC) is unwilling to upgrade the im@tion
systems or to adopt other advanced ICT serviceicgtigns
because of the high adoption cost. Due to limitetiof
capability or time, (CsB) outsourced a part of theisiness to
private consultant. However, CsA explains that ¢het for
using ICT does not seem to be a barrier if bec#usg think
that it is a kind of investment. This thought seemsome
from the higher awareness of improvement servittes they
achieved the benefit and the satisfaction of thE u€age.

Complexity: The technological together
knowledge of employees and their management céfjyatséin
be a barrier to the adoption and extension of mfierination

2517-9950
No:3, 2012

However, CsC believed that the concerned of Halalon-
Halal issues is small matter but the way compamgdieathe
product in a good system, followed the standardtlaeevital
issues.

According to Tierman [12] for effective logistics
management of a Halal supply chain it is importanthave
Halal assurance system into the logistics stratdggrman
isaid that, the company should have a solid vigjbibf its
supply chain, supported by key performance indisatnd
finally, regular Halal logistics audits should taldace to
ensure that the Halal logistics performance is urwbatrol.
All Halal LSPs (CsA, CsB and Cs@)ear with this Halal
integrated strategy therefore trying to achievewith ICT
assistance and implementation especially to cas#ity of
its Halal supply chain. They realized that inforioatvisibility
is crucial between suppliers and within the compalsy.This
is particular important as poor performance on Hé&las
shown to have major implications for the image bt
company and its brand, which can take years tovexcdalal
logistics and Halal transportation guidelines aheréfore
important to be addressed in the contract betwkgper and
logistics service provider.

C. Organizational and Environmental Factors

Awareness—willing to adopt: This study estimateg th
awareness by using the intention of ICT adoptioth ainHalal
business extension via ICT. Therefore, it is pdedit assume
that the Halal LSPs (CsA, CsB, and CsC) in theyshale the

with Halalpositive awareness of ICT adoption in the light tokir

intention and efforts to adopt ICT for Halal momitay. They
also invest in technology, which plays an importesie in

systems. Some CEOs (CsC and CsB) are worried aheut providing product traceability through the storagelata such
introduction of new advanced ICT (just to cater aflal as product-designated code, batch manufacturingbagm
controls) because of the fear that their employeight be not expiry date, etc. The result shows that higheaHalvareness
familiar with it. Nonetheless, this factor does seems to be a and awareness about ICT has played a very impombétn

critical factor to adopt new ICT because they csk the ICT
service providers what they want and request aerexg train
their employees.

No real time Halal tracking and tracing: Some H&l8Ps

ICT adoption and extension.

Market competition: As local Halal food industry swavorth
RM45 billion while the global Halal market was vatu at
about RM2 trillion, the competition between HalaBRs

(CsB and CsC) addressed that all the monitoringalHalleading in Halal business are some of the conirguiactors.

controls is still in manual. There is no real tilalal tracking
and tracing. However all Halal LSPs (CsA, CsB argClC
apply existing ICT to cater tracking and tracingpiss.

B.Halal Related Factors

This factor can be critical factors to indirectly directly
adopting and extending implementation of new ICTvise
applications for Halal. These factors are
differentiating the study from other LSP adopti@Tlstudies.

During the interview CsB stated that some Halal $ $€sA,
CsC) are one of their competitor are moving forwand
applying modern ICT to monitor their Halal trangjadions
operation and logistics activities. They (CsB) #@e as a new
challenge for them to beat their competitors.

Existence of IS/ITThis factor is the existence of external
and internal IS that provides the development st@mer and

actuallpartner relationship management mechanism for Halaé

explanations can refer to first attribute for Halkelated factor,

CsA and CsB agreed the changing business modelatal H ‘use existing ICT for Halal transportation’s coritro

business is because of their responsibility as hssl
providing Halal assurance in logistics servicesctstomers
from farm to fork. Manager of Halal in CsA answerd@mi

percaya pelanggan dalam pemasaran Halal juga rariia

dilihat sekarang, orang mula mengambil tahu tentasg

Halal, permintaan ‘Halal’ juga semakin meningkaadi lebih

baik kami mula dari sekarang.Ini tanggujawab kans a
Syariah compliant company’.

D. Government Related Factors

Halal logistic standard in transportation MS2400Q1@):
All Halal LSPs in the study are Malaysia's Halalkida
certified logistics provider and also apply for Blalogistic
standard that covers on transportation, warehousd a
retailing. This is a driving factor as to comply tiwithe
standard; the organization must establish and apply
traceability system that enables the identificatmngoods
and/or cargo in the transportation chain servicds
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identification of the inbound goods and/or cargo the
processing stages from the
distribution routes at destination of the goods/andargo.
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Halal integrity throughout the supply chain andreasing

immediate suppliers aefficiency of Halal performance. Those are veryikir to the

benefits found in other literature; increase Halahsparency

[19]. Some Halal LSPs (CsA, CsB) already apply than the food production, increase consumer trusHatalness

traceability system for fulfilling the standard tégment.
This can be seen as influencing factors that imfrecprocess
of ICT adoption.

Relative incentive offered for Halal business ar@T |
application: In this study, there is not enough timenabout
the government support toward ICT application. Hesve
most Halal LSPs desire various and appropriate agmm

due to the increased amount of information aboatlpction
process, food-safety control [22]making information
available along the supply chain [15]. Better oigation of
supply chains increased the Halal
destination [12] and ease of access to know Héalis in a

few second without costMoreover, the adoption of ICT
among Halal LSPs is positive if the characteristE$CT are

the government. Some of Halal LSPs (CsA and Cs@g hacompatible with the Halal requirement.

used one of the ICT service platforms developed they
support of the government According to Malayisamgiktic

Among technology related factors, the cost for gdi@T
currently in most Halal LSPs does not seem to baraer if

Directory [6], in terms of government support, attractive taxhey think that it is a kind of investment. Thiotlght seems

incentives are offered for businesses involved ialaH
products and services. Under the incentives, Halgistics

operators are eligible for: (i) Full income tax exygtion for a
period of five years; OR 100% income tax exemptam
qualifying capital expenditure for a period of 5ay® AND

(i) Exemption on import duty and sales tax on equent,

components and machinery used directly in the Guddm

operations subject to current policies. Realizimgse benefits,
most Halal LSPs (CsA, CsB and CsC) take these tiveenas
to encourage new investments in their Halal businBssides,
Halal LSPs also gains some benefit if use modednstate-of-
the-art machinery, ICT and equipment in producirighh
quality 'Halal' in their logistic activities thabmply with the

Halal standard. Halal LSPs (CsA) spending RM7 wnillito

RM10 million in 2011 as part of its expansion planmeet
rising Halal logistics demand nationwide. So, puesit
government supports and roles are among factor riwat

impact the ICT adoption process.

Halal program initiatives: All Halal LSPs (CsA, Csihd
CsC) in the study have used an ICT service platforovided
by Halal Development Centre (HDC), which have pthys
important role in providing many programs and fir@jn
related to ICT adoption in Halal sector. The tnagnihelped
Halal LSPs on how to comply with the Halal logistiandard.
They were organized in 2006 by the enforcement
government legislation to promote ICT adoption aghbBPs.
To continuously ensure Halal integrity in its seryi (CsA,
CsB, CsC) has increased efforts and resources difityfa
maintenance and training for its employees. Thitsative is
to create awareness and knowledge amongst its gegdadn
managing halal products as well as ensure its @ffgess in
terms of application. The CsB and CsA will sendirttitalal
officer to join the Halal training course once aly& master
in Halal transportation’s issues for example shgadantainer,
lack of visibility across an entire supply chaircludes poor
container identification, segregating allocationvween Halal
and non-Halal product in same container (for coimation
avoidance).

V.DISCUSSIONS

The Malaysia Halal LSPs have experienced variougfits
from the usage of the ICT in their Halal logistictigities.
There are two main reasons why the Malaysian Hzb#'s
wants to adopt ICT in monitoring Halal: to assiss@rance of

to come from the higher awareness of improvemenicees
after they achieved the benefit and the satisfaatiothe ICT
usage. In addition, they are willing to adopt oth&€ to
extend the market and to pursue the efficacy ofr tHalal
business. In this case, however, cost is stilluzial barrier to
adopt ICT even in the LSPs already adopting the $€vice
platforms even though their awareness and the tioterof
ICT adoption are increasing. On the other hand,aas
influencing factor of ICT adoption, the existencé an
alternative to high management cost brought thed@dption
to the LSPs. It also shows that the cost of ICTpéida could
be decreased gradually, depending on the level GF |
development and the degree of the assistance ofxteenal
environment.

Of government related factors, it can be seentti@more
the provision of government support, the more padi that
Malaysian Halal LSP will adopt innovation in Halalgistic
technology. The relative incentives
encourage Halal LSPs to invest in Halal market.soAfor
organizational and environmental factors,
awareness by top management will adopt ICT.

As an indirect factor impacting ICT adoption in thalal
LSPs, all Halal related factors shows the motivatd Halal
LSPs to adopt ICT for monitoring Halal. During thealysis
&f data that have been interviewed, three techiabg
components can be identified that suit and comjgatibr
Halal transportation.

1) Location tracking — system to determine locatiomafal
goods being delivered to customer

2) Identification of product — system to identify the
information of goods (i.e history from immediate
supplier), which in the basic form, automatic

identification technologies help to collect the phent
identification number and information, and provittés
information as an input to the rest of the system.

3) Data Communication - technologies to access anivefel
the information

In the case of Halal transportation’s operatiofigrimation
could mean the Halal goods location, point of erigind
destination, the content, the inspection results, &hese
traceability systems can be used to provide reaé tglobal
Halal information for internal use in terminal opgon or in
transportations chains. For instance client maytwarhave

performance & th

from government

the highe
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accurate Halal information on the where their coreis are in
the land or in the ocean and when they arrive, gouents

1
may desire to ensure that cargo arriving on langrigperly =
taxed or dangerous goods are not smuggled.

Based on the above discussion and the researclevirark 2]
as shown in Figure 2 and Table 2, we propose thegsitions
as follow:
Note: HTO refer to Halal Transportation Operation (3]
Proposition 1: The implementation of HTO is positively
related to Halal transportation standard (MS24@ID [4]

Proposition 2: The more explicit the technology towards
HTO requirement, the more likely that Malaysian &dlSP
will adopt innovation in Halal logistic technologyCT

Proposition 3:The more the organizational encouragement,
the more likely that Malaysian Halal LSP will adoptl6]
innovation in Halal logistic technology / ICT 7l

Proposition 4:The more the environment uncertainty, thé
more likely that Malaysian Halal LSP will adopt owation in
Halal logistic technology /ICT

Proposition 5: The more the provision of government[B]
support, the more likely that Malaysian Halal LSH wadopt

innovation in Halal logistic technology / ICT [9]
VI. CONCLUSION (10]
This research analyzed the collected qualitativta,dgiven
the exploratory nature of the study. The reseansftames [11]
show that technology related factors and Halalteeldactors
contributed positively to efficient Halal LSPs opgon while [12]
the government factors are very important in thduotion of
the main barriers and the creation of the atmospbénCT [13]
adoption in Halal LSP sector. These factors arertfigencing
factors that impact the process of ICT adoptionHalal
transportation. Besides that, this study also caiegd [14]
technological components of ICT adoption for Halahtrols
in transportation into three types: location andcking,
identification of goods and/or cargo and data comication.  [15]
This study found logistics service innovationshe area of
Halal logistics and Halal transportations, togetheth the
. . . - [16]
improvement Halal services after they achieved libkaefit
and the satisfaction of the ICT usage which hakenanto [17]
consideration several factors. The empirical reshtiws that
introducing innovative services that is Halal seeg actually (18]
improves business operation efficiency and retumrisenefit.
This also study contributes to the advancemenmofwtedge
through the application of Halal concept into Idigis service [19]
practices. The needs to be innovative in initigtmore
logistics services that are based on Halal conaeptrucial in
meeting the needs of the increasing demand byuk®mers [20]
especially the Muslims. The findings provide ifigto the [21]
practitioners of the importance to be innovativenaintaining
Halal integrity along the supply chains to fulfile growing [

demand of the Halal products.
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