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ABSTRACT

Operation research (OR) has a remarkable impagnfmoving the efficiency of operations of many
logistics organizations. Whether the logistics oigations adopt the operations research toolsniaya a
serious decision making for the management dube@inount of investment can be significant from a
firm prospective. The objective of this paper isuse an analytic hierarchy process (AHP) model to
analyze the consideration for a logistics orgaipato adopt the operation research tools. The AHP
model depicts the main criteria and sub-criteriat tivere considered by a logistics organization in a
decision making on the adoption of operations mesetols and management system. We proposed six
main criteria, namely operations cost, benefitmattg of making errors for not using the tools, tam
resource competency, effectiveness and organiZzaiimage. Each of theses criterion are operatised!

into two sub-criteria based on researches fromlfiasiture and discussion with senior member ofieso
organizations. Our findings seem to indicate thaestment may not be the major issue in the degisio
rather personnel competency and organization simeicand workflow overhaul can be the main
deterrents of the decision to adoption OR tools madagement system. This understanding could help
us in designing training to facilitate the adopt@rOR tools and management system.

Keywords: analytic hierarchy process, operatiosgaech tools, logistics organization, selectioteda,
OR adoption

1. Introduction

Adoption of OR tools are getting wider among thgidtics organization. While industrial problems
become more complex and involves tens of thousafidgariable under consideration, the iterative
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solution of the OR tools find its potentials in timereasing computation power of the computers. The
way the management of the logistics organizatiocidds on which OR tools to adopt still remains

interesting even though OR tools have been develgpee the Second World War. Traditionally, cost

may become the major factor in the decision of@fe tools adoption. However, many external factors
are emerging and some of them become prominerdrf&agt modern business practices. An analysis on
the way logistics organization choose among diffef@R tools is therefore valuable in providing much

needed answer to the question. However, past studgstly focus on analysis of operational issues in
manufacturing (Norman Gaither, 2007); opportunity ®R in supply chain management (Michael J. and
W. C. Benton, 1997); and OR models in reverse tmgigM Fleischmann et al., 1997).

The objective of this paper is to perpetuate thaptidn of the OR tools among the logistics orgatinzra

by presenting an analytic hierarchy process (AHBdlehwhich depicts the main criteria and sub-aater
and the weight of these individual criteria, tharevused by the logistics organization to chooseQR
tools. Based on past research in the OR adoptiotcoimmon business industry, we identified seven
groups of main criteria, i.e. operations cost, fis)ehuman resource competency, effectiveness and
organization’s image. In the sections that follome review OR tools selection criteria, describe the
research methodology, present the analysis resnitsconclude the paper.

2. Literature Review

After rounds of preliminary discussion with retresp of research findings from past literature, vageh
identified six criteria for consideration.

2.1 Operational cost

Numerous studies have attempted to explain theasoite important consideration in decision making
new technology adoption. A previous study was edrrout by Eichler et al. (2004) describing the
emergence and development of the cost-effectivettesshold in cost-effectiveness analysis. In the
study, the threshold figure is defined as the paestunit of health gain that to be analyzed for imgk
resource-allocation decisions. There are more am@ ealthcare organizations identifying the isstie
cost in decision making. Hence, they are adopfiregdost-effective analysis as the important tool fo
them to allocate the health-care resources. Lasipcal. (1992) also conducted the similar research
the past about the criteria of introducing the neghnology or treatment in health care industryeyrtid
the Comparison of two treatments, which are heniggl|aand myocardial infarction. The results shown
that the total cost latter is relatively greataartihe former with result of conducting the hembydia to
the patients after the estimation of the cost agnkht. Utilization of hemodialysis to the patientss
mainly due to the cost and its effectiveness. Toeee we operationalize this criterion in our rasbaby
using “training cost of users” and “cost of timéaled for users to learn the software” as its stitefia.

2.2 Benefits

It is the universal agreement that the benefitnis of the important factors to new technology aibopt

In the study by Hall and Khan (2003), the term ehd&fit was generally defined as the benefits that a
obtained throughout the life of the adopted innimvatThey highlighted the cost and benefits of ilegv
technology will greatly affect its diffusion or avenake contribution to the economic growth. Decisio
of adopting a new technology are always the reduits comparing the uncertain benefits and costs.
Similarly, Pires and Aisbett (2003) showed that thestainable productivity benefits including the
operational and economic gains will lead to theisies of adopting technology and strategy in busine
and business markets. Lee (2009) also identifiedpérceived benefits as one of the major factor of
internet banking adoption. The users can benddinffaster transaction speed and more information
transparency resulting the adoption of online bagkirhus, we use two sub-criteria as indicatorhaf t
criterion. They are “cost reduction in long terneogtions” and “higher efficiency in current opeoats”.
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2.3 Capital Investment

Sahay and Gupta (2003) studied the developmentdftfare selection criteria for supply chain solago
stating the cost of purchase software and hardwaseone of the important criteria of software s@ébec

In order to choose the appropriate software to Hmetéer supply chain solutions, many organizations
need to take account of special equipment and &romsd, maintenance cost, hardware cost and etc.
Since many OR tools are in the form of softwarekpges, it is necessary to obtain these packages as
careful allocation of capital investment may ins®ahe productivity of the business organization,
according to Gale (1982). Capital investment wibnsists of the cost of purchase of software and
required hardware system as the sub-criteria irstuaty.

2.4 Effectiveness of OR tools

One of the main difficulty of a logistic managemenvblem is about the uncertainty of the futurem8o
researcher such as Chian (2000) proposed modelshvare able to handle the stochastic aspect of
logistics activities. Due to the historical grounfl the development of mathematical theories in the
operational research, the operations researchi¢isemre quite developed in modern days and thdtsesu
of implementing the OR tools are effective. In didei, modern business entities evolve in the
environments (Terreberry, 1968) and as the busimegities grow, their operations become more
complex and the use of the OR tools and the respesystems become prominent in the business
activities. To operationalise this criterion, wes ke following two sub-criteria:“reduction of ersamade

in decision making” and “faster decision made”.

2.5 Human resource competency in using OR tools

One of the concerns in adopting a new system isatra@lability of the staff to operate the system.
According to Becker (1996), human resource decssiar likely to have an important and unique
influence on organizational performance. If exigtstaff is required to learn the system, learniragess

is inevitable and it contributes into additionaperses of the business entity. Besides, recruitoanbe
performed to take in new staff and again it contels into additional expenses of the businessyeittit
further to review this criterion, “willingness okisting staff to learn a new system” and “availeyibf
new candidate to use the OR system” are the twestdsia in this study.

2.6 Company Image

The subject of company image has attracted intefeisidustrial academics and practitioners for st
few decades. According to Dowling (1986), it regsirintimate understanding on how the company
images are formed and how to measure them to mahageompany image well. Certain logistics and
transport industries such as container terminatasjpms (Steenken et al., 2004) and air freightigtidy
(Barnhart, 2003) adopts operational research algos to attract clients into their businesses. e t
logistics and transport businesses grow, the corapdimd themselves indispensable to the adoptfon o
operational research system and the potentialtsligay refer the company image to the adoptiomef t
system of the operational research tools. Thergforindicate the concern of the criterion of compa
image, we use sub-criteria “OR as a tool to be ttbpo follow the industrial practices” i.e. follow
industrial practices to adopt OR system and “ORxdsol to brand the company image” i.e. company
service quality match up with international companhat adopt OR system.

3. Methodology

Prior to the distribution of the questionnaireg gilot questionnaires had been given to four perseho
are working in managerial position in logistics qanies to identify the possible selection mairedat,
sub-criteria and alternatives. After that, we desija questionnaire that displays the main critstia-
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criteria and alternatives and then distributed touthe managerial staffs in logistic companies. yThe
compared the relative importance and preferencl véspect to the main criteria, sub-criteria and
alternatives with the scale ranging from 1 to %oth ends. The meaning of the scaling can be esfdor
Figure 1 below.

Eventually, we collected five questionnaires frornffedent logistic companies. Four out of five
respondents are from the companies with the emeloyenber between 150 to 1000 whereas the
employer number is below 150 for the left. To addrthe issue of exploring the criteria in choogimey
operation research methods and the outcome of Itamatives, we performed Analytical Hierarchy
Process (AHP) by using SuperDecisions softwarerel'aes three main components in the AHP model
which is shown in Figure 1. It consists of goalese main criteria, two sub-criteria in each of thain
criteria and two alternatives.

The analytic hierarchy process (AHP) is a usefd pawerful method in decision making when one is
encountered with a number of selection criteria amdltiple-choice alternatives. In respect to this
situation, it would be useful to first tell whicklsction criterion is more important than one aeotnd
then to work out which alternative is more likelfhe AHP arranges criteria and alternatives in a
hierarchical form, compares two criteria or alteires in a pair, and calculates the prioritiesrafividual
criteria and alternatives (Saaty, 1997, 2003, 2006)

Table 1: Meaning of the fundamental scale of aliealumbers.

Intensity of Definition Explanation
Importance
1 Equal Importance Two activities contribute equ#dl the objective
2 Weak or sligh| Experience and judgment slightly favour ¢
importance activity over another
3 Moderate importance Expe_rlence and judgment strongly favour
activity over another
4 Strong importance An activity is favoured very s_trongly_over anoth
its dominance demonstrated in practice
Extreme stron(| The evidence favouring one activity over anothe
5 , ) ; , ;
importance of the highest possible order of affirmation
Goal | Decision of using OR
Main Criteria: | J:ﬂL‘L‘II'Ln.'l}é.‘-:i of the methods

Capital Investment Benefits \

Decude to use OR

Sut-Criteri

| Drecide not to use OR |
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Alternative

Al: Training cost of use

A2: Cost of time allowed for users to learn thetwafe

B1: Cost of purchase of the software

B2: Cost of purchase of required hardware systerm{hals + network system)
C1: Cost reduction in long term operations

C2: Higher efficiency in current operations

D1: Reduction of errors made in decision making

D2: Faster decision made

El: OR as a tool to be adopted to follow the indaispractices
E2: OR as a tool to brand the company image

F1: Willingness of existing staff to learn a nevsteyn

F2: Availability of new candidate to use the ORteys

Figure 1. The AHP model

4. Result and Discussion

The result from the SuperDecisions software shoamdicceptable inconsistency ratio of 0.10997. It
indicates that the set of judgments by our respatsdare consistent to be reliable according to the
suggestions of Saaty (1980). Table 1- 8 showedd$gective priorities of main criteria, sub-criéegind
alternatives from the results of the pairwise congoa in the AHP model. It reveals the relative
importance and preference between the critericafiathatives.

Referring to Table 2 below, the respondents sugipegtthe company image was the top priorities of
main criteria in choosing operational research wetiollowed by HR Competency, Effectiveness of the
Methods, Capital Investment, Benefits and Operati@uost.

Table 2: Priorities of main criteria

No. | Main Criteria Priori ties
1 Company Imac 0.219¢
2 HR Competenc 0.202:
4 Effectiveness of the Metha 0.196¢
5 Capital Investmel 0.147(
6 Benefits 0.140:
7 Operational Co. 0.094:

Table 3 below shows the priorities of different suiberia in regards to its main criteria.

Table 3: Priorities of the sub-criteria

No. | Main Criteria Sub-Criteria Priorities

1 Company Imag | OR as a tool to brand the company irr 0.768:
OR as tool to be adopted to follow the indusi| 0.231"
practices

2 HR Competenc | Availability of new candidate to use the (| 0.554¢
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systen
Willingness of existing staff to learn a new sys | 0.445:
3 Effectiveness o| Faster decision ma 0.827(
the Methods Reduction of errors made in decision mal 0.172¢
4 Capital Cost of purcase of required hardware sys 0.734«
Investment Cost of purchase of the softw 0.265¢
5 Benefits Higher efficiency in current operatic 0.597:
Cost reduction in long term operati 0.406:
6 Operationa Cost of time allowed for users to learn | 0.756:
Cost software
Training cost of use 0.243¢

Table 4 below represented the priorities of therahtives. It showed that respondents will decidase
OR method with the priorities of 0.3617, whereasidke not to use OR was 0.6383. It indicated that th
respondents decide to use OR was 56.66% as galmtie not to use OR.

Table 4: Priorities of alternatives

Alternatives Ideals Priorities
Decide to use Ol 0.566¢ 0.361°
Decide not to use C 1.000( 0.638:

The AHP model shown in Figure 2 was the final manfethe priorities of the main criteria, sub-criger
and alternatives.

| Diecision of using OR ‘

,...-/ \\
Effectivegiess of the methods
0. 1564
i

Capital Investment Company Image
(1470 (2150

Operational Cost

00943

HE Competency
02023

Benefits
0402

Al E2
0.76 2 0.73 0.27 3 .41 kX A7 77 .23 .45

Decide to use OR

0.3617 (i3s3

‘ Diecide not to use OR

Al: Training cost of use

A2: Cost of time allowed for users to learn thetwafe

B1: Cost of purchase of the software

B2: Cost of purchase of required hardware systerm{hals + network system)
C1: Cost reduction in long term operations

C2: Higher efficiency in current operations

D1: Reduction of errors made in decision making

D2: Faster decision made

El: OR as a tool to be adopted to follow the indaispractices
E2: OR as a tool to brand the company image

F1: Willingness of existing staff to learn a nevsggyn

F2: Availability of new candidate to use the ORteys



W.F. Lai, M.H. Ngerng, M.Y. Ho/ Logistics Orgartina’s Preference for Operations

Figure 2. Final AHP model - o
g From the results above, the findings indicate thatrespondents seem to place the

attainment of company image as the top prioritthima decision of OR tools adoption
followed by HR competency, effectiveness of thehods. Factors like capital investment, benefid an
operational cost deem as key consideration in tdolyires adoption by most literature are considézed
significant in the decision for adoption. The fesicontradicted advocation of existing literatuife
Eichler et al. (2004), Laupacis et al. (1992) aatidy and Gupta (2003) that put the operational aodt
capital investment as the main concern. The seersimgradicting findings may not necessarily
undermine validity of our study. As the amortizetk-off capital investment required over the expect
life span of the system can be closed to the anoaat reduction from the improved efficiency
contributed by the new system. Hence the netasdf benefit from OR adoption can be negligible from
company overall budgetary prospective. Whereastithi@ing cost of personnel and subsequently
remuneration to keep them working on the system hnaag a more lasting impact on the company costs
and power structure so that the decision makeedlatore weight on this issue. This result is ie kivith
the findings from Steenken et al.(2004) and Bam{Z203) describing the consideration of the congpan
image to attract clients into the businesses. Huemmpetency, which is ranked as second highest
priority in the result, has the great influencethbe organizational performance according to Becker
(1996).

As for “company image” as a criterion in the demisimaking, it is indeed important as it can be an
assurance to the firm's clients on the qualitylef services provided by the firm. Such attainnmeay

not be achieved without pain even though no exptiosts associated it. As the claim that the firm
adopted OR tools and management system could aaa an overhaul on the logistic firm’s major work
processes to revolve around the OR tools incorpdratanagement system. This is the reason why most
of the firms interviewed considered company imagi¢ha main key criterion in the decision on adaptio
of OR technigues. Currently most of the small ldgisompanies may have issues in supporting a yighl
divisionalized workflow system structured arounck tOR incorporated management system, the
capability of delivering the service quality andetltonsistency in supporting brand image. The
respondents may recognize the importance of mdierier but failed to achieve and meet requirement f
the system and decided not to use OR tool wittptiwity of 0.6383. This findings may mean there a
works to be done in order the domestic industrpeoinline with the management practices of their
counter in more advanced economies.

5. Conclusion

Operation Research (OR) has been recognized d®yhdriver to make the better business decision and
used in different industry aiming to enhance thsifess innovation and development. However, there a
full of considerations in the OR tools adoption.eTimain purpose of this study is to investigate the
priority of the criteria in the decision of the Q&vls adoption. The major finding shows that thauistry
practitioners in the logistic companies have mooacern on company image and human resource
competency in operations research tools adoptiba.rmain criteria have failed to achieve and mesit th
expectation with the result that they decide notise OR tools with the priority of 0.6383. This pap
provides an avenue to identify the priorities dfesfa of influencing the OR tools adoption andetatock

the current level of penetration of the OR adoptioiogistic industry. To further identify the stture
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among the criteria considered, we will apply Intetptive Structural Modeling (ISM) to study the
interrelatedness of the criteria.
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