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Abstract— Research background: Outsourcing decisions
are very a complex and multifaceted process because
decision-makers (DMs) have to make a complete
evaluation considering multiple criteria which often may
conflict with each other. The evaluation of outsourcing
destination, then, basically is a multi-criteria decision
making problem (MCDM). Overtime a great number of
works have been carried out regarding this field.
Unfortunately, few of them focus on solving the
outsourcing problems. The purpose of this paper is to
address the research gap by first reviewing the literature
of MCDM methods and then constructing a simple
MCDM -based model to help managements evaluate and
select the best outsourcing location for their companies.
This study utilizes the Analytic Hierarchy Process (AHP)
approach to ratify the effectiveness of the M CDM-based
model. Seven typical emerging countries are chosen from
the East and Southeast Asian regions. To compute the final
weight for each country, we asked for the opinion of 12
experts in the given field. The results of the empirical
study show that among seven promising countries in East
and Southeast Asia, China is the best country for the
provision of outsourcing services in terms of cost
competiveness and business environment. Generally, the
MCDM model for outsourcing problems in this study
works well in reality, especially with the case of the East
and Southeast Asian region. Thisresearch provides several
significant outsourcing theories and practices for decision-
makerswhen selecting outsour cing destinations.

Keywords - Outsourcing, decision makers (DMs), multi-
criteria decision making (MDCM), AHP.

1. I ntroduction
The market has become global and therefore
organizations need to adapt their operations

accordingly. It is essential for managers to idgrttieir
best business decision-making strategy. The goal of
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management is not only maintaining competitive
advantages over rivals, but also increasing retfrora
business operations in today’'s ever-changing market
Fortunately, outsourcing is a business strategy tha
allows firms to emphasize on core proficiencies and
outsourcing non-core business portions to outside
partners [1;2]. In the 1990s, organizations, infaezhby

the benefits of outsourcing on cost reduction, etatod
outsource functions in which they did not have
expertise. This trend has enabled companies totaiain
their competitive advantage holistically in order t
respond to the evolving global market [3;4]. The
decision makers must take into consideration iwtern
and external environmental features as selectioanof
outsourcing method is a multifaceted problem [5].
Companies, which fail to accomplish outsourcing
contracts, may experience a substantial amount of
shortcomings, such as: loss of control or competiti
advantages, increased costs, and even bankrupkcy [6
An absence of any proven method for decision makers
(DMs) has been one of the major reasons for
outsourcing failure [7]. The practice of assessamgl
choosing potential vendors requires a completeooktl

of all contradicting criteria prevailing at bothrapany
and country level because it is a hectic process. |
addition, selection of an ideal outsourcing providge
done wunder multiple criteria and is essentially
considered a multiple criteria decision-making peat
(MCDM) [8; 9]. For these reasons, this study attesmp
to help DMs in making accurate decisions in relatio

the outsourcing field. Then, the study's purposeois
build a decision making model for outsourcing coynt
evaluation based on the MCDM concept. Then, we will
check the workability of the model by the empirical
study with the help of the AHP approach. The regiean
selected to test the study model is in the East and
Southeast Asia. Finally, we hope this paper wilt no
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only help to enrich the existing literature but cals
become a good reference for DMs in the relevatd.fie

2. Theoretical Background
2.1. Evaluation criteria for outsourcing service
country

As argued previously, outsourcing has been a
recognized term since the early 1990s becausesof it
well-known attributes which include cost reduction
[10], business focusing [11] and many others.
Globalization has enabled companies to now outgourc
every part of their business production wise argd it
service processes [12]. Foreign outsourcing wast fir
studied by Lawrence and Slaughter [13]. A measfire o
outsourcing is constructed by Feenstra and Hankéin [
to estimate imports of intermediate inputs into heac
industry. In conclusion, “outsourcing” has develdpe
into a thought-provoking topic and has generated
numerous researches. For example, outsourcing could
promote productivity growth which could then proeot
economic growth [15; 16] and consumption [17]. In
conjunction with the above, several explanations of
outsourcing have been made. Outsourcing refers to a
company’s practice of migrating activities to offsé
location outside of its country of origin [18].
Outsourcing is essentially seen as a practiceftifds a
contract with another company to undertake the gurym
task of the business process provision [19]. Acogrd

to Mahalik and Satpathy, outsourcing is definedhes
management decision to sign contracts with external
organizations for the purpose of externalizing some
parts of its business operations which were ittial
being conducted internally by the primary company
[20].

Outsourcing is used by firms with the main aim of
sustaining competitive advantage and increasinfitpro
Transaction cost theory has been used to explan th
reasoning behind why firms outsource their services
[21;22;23]. Strategic focus, risk analysis and sptave
emerged as important factors in today’s economic
situation when considering an outsourcing plan34;
26]. This newtrend of outsourcing has motivated more
researchers to come up with solutions for problems
associated with outsourcing. The MDCM approach is
mostly used by DMs to solve conflicting goals based
collective group concepts [27]. The applicationsto$
method are discussed in more detail in the nexttaec
From the review of literature given above, a lift o
factors were selected namely costs, business
atmosphere, human resources, and government policie
from this study. These factors are summarized iplela

1 and used to build the hierarchy model in the eicgi
study part.

Table 1: Critical success factors

Criteria** Sub-criteria**
Freight prices
Costs Salaries
Taxes
Real estate
Workforce & efficiency
Human -
Education level
resources -
Technology readiness
Language
Culture
Stability
Business &
environment Corruption
Full outsourcing service
Regulation
Government Fair trade
policies & legal
framework Intellectual property
Taxes incentives

2.2. A brief review in multi-criteria decision making

(MCDM)

MCDM is concerned with structuring and solving
decision and planning problems involving multiple
criteria. The purpose is to support decision makers
facing such problems. Several researchers have
recommended that MCDM problems should be divided
into two categories; multiple objective decisionking
(MODM) and multiple attribute decision making
(MADM) [26]. MCDM method involves measuring the
weights of relative performance of the decisiortecia,
and the performance of the alternatives in termsach
one of the decision criteria, then determining whahe
ranking (or relative priorities) of the alternativ§28].
MODM is often used in programing problems or
designing facets in order to obtain the optimal lgoa
through evaluating the numerous interactions antbag
predetermined constraints. MADM is frequently
adopted in evaluating and selecting attributes lctv
the set of decision has been restricted into
predetermined substitutes. The scope of this siady
primarily based on the most recognized branch of
decision-making named MADM because of the specific
characteristics of the outsourcing strategy.
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Even though MADM approaches have been applied to
various outsourcing problems in different situasicat
different times, they have some major aspects in
common as follows [28]:

A set of alternatives: the final purpose of MADMts
find the best alternatives within a set of avaiabl
options, for instance which is the optimal outstgc
service nation in East and Southeast Asia?

A set of attributes: these attributes can be gaaigria
or sub-criteria in which some of them maybe muguall
conflicting.

Decision weights and decision matrices as illusttah
Fig. 1: Any MADM issue can be simply translatedoint
a decision matrix form (M-by-N matrix) in which ent
aij (wherei=1,2,3,...M-1,Mand j=1, 2, 3,..:N

N ) shows the performance of alternative Aj wheris it
evaluated based on criterion Cj. Then in the mathe
priority weights of the criteria (Wj) are also couted

to rank the relative importance of attributes. Ehes
weights are normalized to add up to one. Generally,
MADM is basically summarized in Fig. 1 as follows:

Criteria
Alternatives| C1 G Gg Cna  Cn
A1 all al2 ail3 C(N-1) CN
Az a2l a22 a23 ... al(M1) alN
As a3l a32 a33 ... a2(M1) a2N
B3(N-1) 8N
Awi| aw  aw  am

I [ I [ |
Cc2 C3 Ch.

c1 N-1 Cn
| | [
AR AR AR AR

Figurel. The simple MCDM model

2.3. The selection of the AHP method.

Multi-criteria decision-making (MCDM) plays a cidl
role in many real life problems. It is not an exaggion
to argue that almost any local or federal goverrimen
industry, or business activity involves, in one vaaythe
other, the evaluation of a set of alternativesmms of a

set of decision criteria. Multiple criteria decisio
making-based (MCDM-based) is generally used when
selecting any outsourcing service country. These
methods can be both individual such as Data
Envelopment Analysis (DEA), Analytic Hierarchy
Process (AHP), Analytic Network process (ANP) etc.
and assimilated, for example AHP and DEA, AHP and
DEA, or AHP and Preference Ranking Organization
Method for Enrichment Evaluation (PROMETHEE).
Among those, as the most prevalent single approach,
The AHP has been extensively applied to numerous
different fields whether social political, econoiiar
management sciences [29]. The AHP can provide DMs
with the sturdiness and elasticity needed to determ
the most vital attributes of a set of alternatite®ugh

its hierarchy model [30]. Due to this, MCDM is uded
problem solving in relation to the different field§ the
outsourcing field. An example of this is the preigo
development of an AHP method for the supplier
selection of automobile companies [31]. Recenthg t
AHP method has been applied to reconstruct a set of
outsourcing partner evaluation systems in term of
information system and information technology (13/I
[32]. To discuss more clearly about the AHP method,
the study separates the original of AHP method into
next section.

3. M ethodology
3.1. The brief discussion of the AHP method

In order to apply the AHP method, it is necessary t
construct a hierarchy expressing the relative \sahfea

set of attributes. Decision-makers evaluate thatixe
importance of the attributes in each level basedhen
AHP scale. This scale in turn is used to directisien-
makers to express their preferences between each pa
wise comparison. They are required to select whethe
this element is of equal importance, somewhat more
important, much more important, very much more
important or absolutely important to another. These
important intensities are respectively converted to
numeral values in the AHP scale as 1, 3, 5, 7,d02ad,

6, 8 are intermediate values. By using this sctde,
qualitative judgments of evaluators are convertgo i
the quantitative values, and thus construct owtiavise
comparison matrix.

The pairwise comparison matrix is made for all
elements to be considered in the constructed laieyar
and the results from these comparisons are used to
calculate a list of relative weights and importan€¢he
factors (eigenvector) based on the Rad [33] metmd
follows:
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Calculating the weight of the criterion wi =

"/H7:1aij i=(1,..,n)

Normalizing wi:
wi= o2 i =
S, wi

(1, ...,n)where Wi is vector of the priorities

Calculating the maximal Eigen valuémax =

n I, aijwj

=1 pwi

Then, the calculation of consistency index (CI)
carried out to measure whether the pair comparison
matrix is consistent enough. We can obtair
consistency index by using the formiintroduced by
Saaty in 1971:

Amax—n

Cl = ,nis the order of matrix

n—1
Then, the consistency ratio is given

CR

=27 where Rl is random index of judment matrix
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Figure 2. The hierarchy model for the problem of outsourdiegtination selectic

The value of random indices calculated by Saat
shown in Table 3.

Table 3: Random indices calculated by Saaty 1

n 3 4 5 6 7 8| 9 10

RI| 0.58| 0.90] 1.17 1.24 1.32 14m.45| 1.49

If the CR is smaller than 0.1, it is consideredbi®
consistent enough, however, on the contrary, ifG
is much bigger than 0.1, it means that the compa
matrix is untrustworthy.

Finally, the study uses standard matrix calculatitm
synthesize and determine the most important fe
(global priority) among a set of given attributey

adopting an additive aggregation with normalizatadr
the sum of the local priorities to uni

Pi = ij.lij

Where: Piis the global priority of the alternatii; lij is
the local priority.

3.2. MCDM model for the outsourcing country selection

Problem modelling: To aid practitioners come up wi
an outsourcing decision under any multiple crit
problem, the study utlizes the AHP approach
assemble a hierarchy model (see Figure. 2), whaet
be distributed into four levels: first level is tlwerall
goal (séecting the best outsourcing service destinati
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situated at the top of the hierarchy. The secowdl les

the four main criteria: business and economic
environment, cost competiveness, human resourods, a
government policy and legal framework. Each criteri

in turn contains its sub-criteria which are pladedhe
third level. Finally, the bottom position of theeharchy
presents seven alternatives in which seven typicall
emerging countries in the East and Southeast Asia
namely China, Indonesia, Malaysia, the Philippines,
Singapore, Thailand and Vietham were selected.

Questionnaire design and data collection: The
guestionnaire designed in this paper was based®n t
nine-point scale theory of Saaty, to make all dussi
pair-wise comparisons among attributes and alteest
(as shown in Table 2). For instance, two critenia a
selected from the hierarchy model, namely cost
competiveness (Cl1l), and human resources (C2).
Assuming that an expert thinks C1 is far more irtgoar
than C2; say (7:1), then he will mark’ on the 7:1
blank. AHP questionnaire was administered to 12
experts who are working for different companies in
different sectors concerning the outsourcing fiéid
order to obtain experts’ evaluation over pair-wise
comparisons after completing the construct. Data
retrieved was then used for analysis in the netice

4. Results Of The Empirical Study
4.1. Consistency test

If the consistent level is less than or equal t8610
the results can pass the consistency test when
calculating priorities from the comparisons matsice
according to Saaty’s perturbation theory [30]. Bxpe
opinions were given in three different stages in
proportion to three separate levels of the hiemarch
model in this research. The first level includeswise
comparisons with regard to the overall goal. Treosd
level is pair-wise comparisons among sub-criterith w
regard to each criterion, trailed by the lowestelewith

4 0.40: | 0.04¢ 0.35¢ 0.19¢ 0.04*
5 0.060 0.420 0.132 0.388 0.08*
6 0.528 0.052 0.210 0.210 0.03*
7 0.62¢ | 0.12¢ 0.12¢ 0.12¢ 0.00*
8 0.18¢ | 0.527 0.212 0.07: 0.09*
9 0.194 0.612 0.140 0.054 0.07*
1C 0.611 | 0.121 0.20¢ 0.06: 0.04*
11 0.320 0.090 0.061 0.529 0.08*
12 0.599 0.210 0.133 0.058 0.08*

* Inconsistency ratio (IR)< 0.1, it is acceptable
4.2, Combining and calculating the weight values

After passing the test for the reliability and dély of
questionnaires, the study combined 12 experts’
judgments so as to obtain the pairwise comparison
judgment matrices (PCJMs) for each level of the
hierarchy. As a result, the inconsistent rationeath
PCJM is at 0.00 (<0.1) which means that when
combining 12 evaluators in the whole hierarchy,ythe
are consistent in making judgments of pair-wise
comparisons. In the meantime, the normalized pyiori
weights obtained from PCJMs were used to synthesize
the solution for outsourcing country selection peofts.

4.3. Synthesizing and cal culating the global weights

This phase uses the normalized priority weightsirzed
from the Expert Choice’s outputs to rank the reghati
significance of each criterion, and thereby to chte
the global priority weights of all sub-criteria. &lglobal
weights can be calculated by adding the local fyior
weights multiplied by the weights of criteria asosim
in Table 5.

Table 5: The global weights of all sub-criteria

regard to alternatives. With the assistance of Expe Rank | Criteria M?e”igih”ta' Cﬁ’t”ek;i'a M';glcg"::t V(\Bl'e?sst'
Choice S(_Jf_tware, t_he findings show that all of Xpexts 1 C1 0442 | SC11| 0206 0.091
who _parnmpatgd |n.the survey pass the test duthd¢o _ SC12| 0333 0147
ic;rgls;sfnt ratio being smaller than 0.1 as shown in SC13| 0299 013
SC14| 0.163 0.072
Table 4: Consistent test for criteria 4 C2 | 076 | SC21| 0.354] 0.062
SC22| 0.261 0.046
Experts Weight | Weight | Weight | Weight | IR* SC23| 0.169 0.030
(C) | (C2) | (C3) | (C4 SC24| 0.090 0.016
1 0.62( 0.05¢ 0.162 0.16¢4 0.09* SC25| 0.126] 0.022
2 0.51C | 0.09t | 0.18¢ | 0.20¢ | 0.02* 2 C3 0201 | SC31| 0.276/ 0.054
3 0.393 0.125 0.101 0.381 0.0%* SC32| 0.257 0.052
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SC33| 0.240 0.048
SC34| 0.227| 0.046
3 Cc4 0.180 | SC41 | 0.227| 0.041
SC42| 0.2521 0.04%
SC43| 0.204 0.037
SC44| 0.317] 0.05Y
Overall Inconsistency = 0.00

Table 6 shows the priority of seventeen sub-ceténat
was reorganized based on the global weights. As an
outcome, four sub-criteria of cost competivenessipg

the highest priorities in the third level of thesfdrchy.
Specifically, employee salaries (SC12) is the chief
element, followed by taxes (SC13), freight prices
(SC11), and real estate cost (SC14). Then, wor&forc
size and efficiency (SC21) is the fifth most impmott
sub-criterion which pertains to the factor of besis
and economic environment. The element of tax
incentives element (SC44) ranks of sixth importance
followed by stability of business and economic
environment (S21).

Table 6: Ranking of sub-criteria

Sub-criteria Global
Rank .
weight
1 SC12| Employee salaries 0.147
2 SC13| Taxes 0.132
3 SC11| Freight price 0.091
4 SC14| Real estate costs 0.072
5 SC21 V\/_o_rkforce size and 0.062
efficiency
6 SC44| Tax incentives 0.05)
7 SC31| Stability 0.055
8 SC32 I.nfra.structure 0.052
situation
9 SC33| Corruption situation 0.048
10 SC22| Education level 0.046
11 SC34 Ful! outsourcing 0.046
service
12 SC42| Fair trade protection 0.045
13 SC41 Gover_nment 0.041
regulations
14 SC43 Intelleptual property 0.037
protection
15 SC23| IT capability 0.03d
16 SC25| Culture 0.022
17 SC24| Language 0.016

4.4, Determining the best outsourcing locations

As said previously, the findings of this paper wieased

on experts’ evaluations over four major criteriadan
seventeen sub-criteria given in the hierarchy. Beve
typically emerging countries in East and Southéasa
were chosen as the alternatives and arranged in the
matrix to make pair-wise comparisons, in the eroplri
example. The summary in Table 7 showed that, China
(C) is the leading country (0.24) for the provisioh
outsourcing service and it was assessed as bedag\ygr
more significant than the other six nations. Vietn@/:
0.15) is the second most attractive country, foddvby
Singapore (S: 0.14), The Philippines (P: 0.13) and
Thailand (T: 0.13). Malaysia (M: 0.11) and Indoresi
(0.10) are the two less important countries inrtggon.
Because each nation has its own competitive adgasta
there are some little differences among the salecte
countries in terms of pretermitted attributes. For
instance, The Philippines have a population witatgr
aptitude for language, but Vietnam has lower labour
costs. Singapore has an advanced infrastructure and
skilled workers, whereas Thailand can offer outsimgy
services at lower prices. Differences of weights of
alternatives are shown in Table 7.

Table 7: Pairwise comparison judgment matrix of

alternatives

C | M P S T \%
Cc |1 2.76| 279 1.42 21b 193 1.45
I 1 1.07| 110, 162 1.3Ff 1.34
M 1 1.07| 141 1.02 1.71L
P 1 1.25| 1.03 1.08
S 1 1.05 1.07
T 1 1.02
\% 1
Pr| 0.24| 0.09 0.11 0.1B 0.14 0.13 045

5. Discussion

The multiple criteria decision making (MCDM)
approach has been extensively applied to variccterse
due to its problem solving ability by evaluatingdjst of
alternatives through a set of decision attribufBlsis
paper focused on the outsourcing domain which & on
of the most interesting issues of business stratagy
today's market to find the best MCDM method for the
optimal outsourcing destination problem becausks it
impossible for one research paper to cope withogll
them. Therefore, numerous approaches have been used
in the literature to help researchers and praatis in
applying the MCDM method to deal with outsourcing
problems effectively.
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This papers’ aim is to introduce a simple MCDM mlode
for outsourcing difficulties based on the wide-riugg
review of given literature. In addition, the resgar
attempts to establish the reliability of this modst
providing readers the empirical example in relation
the problem of outsourcing country assessment and
selection based on the AHP method. In the empirica
study, seven growing countries in the East and
Southeast Asia region and a set of key attributes a
used to construct the hierarchy model.

As an outcome, China is the optimal outsourcingiser
country for decision makers in terms of the two mos
considered factors including cost competiveness and
business and economic environment. This finding is
hardly a surprise as China has been a famous dgéstin

for recent decades due to its surpassing advantages
However, other countries in the region like Vietnam
Singapore, or The Philippines are on the rise tme

the attractive locations for outsourcing practiéo
The governments in these countries are attempting t
improve macro environment factors such as
infrastructures, education systems, business psliahd

so on. For these reasons, China is not the onlgrofar
decision makers, but the results will vary based on
different outsourcing purposes. Those result ifedént
decisions of business managers over year.

6. Conclusion

In general, the study has completed the said task t
coming up with the simple MCDM model for the
problem of outsourcing service country at the macro
level. Based on the given model, decision makees ar
easier to see and evaluate the critical criteria fo
considering an outsourcing service vendor. Evengho
the pros and effectiveness of the MCDM have been
comprehensively recognized by both academia and
practitioners over the years, it can be resolved tiere

is no perfect MCDM method as of yet. Therefores thi
topic is still valuable for prospective researchéss
advance and ascertain the most effective MCDM
approach under the numerous sectors.
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