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Abstract— Supply chain management in manufacturing has
been widely discussed by researchers and industrial
engineers due to complexity of activities. One of the supply
chain activities is supplier selection. Supplier selection has
involved in maintaining the smoothness of process
production, the dependency between suppliers has becomes
a serious concern for company. This study focuses on the
supplier selection problem to obtain the best supplier for
Fast Moving Consumer Goods (FMCG) Company. The
criteria of supplier selections for (FMCG) company were
introduced. The criteria in supplier evaluations are limited
to quality, price, payment term, quantity accuracy, on time
accuracy, response of supplier, flexibility of supplier and
completeness of document. The weights of importance level
for each criteria is processed by using Analytic Hierarchy
Process (AHP) approach. In obtaining information on
supplier overall performance, the weights of importance
level is multiplied with actual supplier score. As the result,
the score of overall supplier performance could help decision
maker in deciding the amount of allocation order that should
be distributed for each supplier.

Keywords— Supply chain management, Supplier selection,

Analytic Hierarchy Process, Order allocation, Fadbving
Consumer Goods (FCMG)

1. I ntroduction

In production process, the smoothness of supplyndisa
one of the most important things to be consideFekt
Moving Consumer Goods Company continues to improve
their business and their production process. Irrotimg
their production process, the availability and sthoess

of raw material is one of the most important thingde
considered, therefore purchasing division has very
important role, to ensure availability and smoogmef
raw material in Fast Moving Consumer Goods (FMCG)
Company.
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In today competitive market, purchasing division sinu
have awareness about how importance of selectgiy ri
supplier in fulfilling their requirement of raw neatal
with their desired quality and scheduled [1].

Purchasing divisions have a key role to involve cost
reduction, profitability and flexibility of a compsg by
selecting the right suppliers [2]. Selecting rightpplier
significantly affects the total cost of product ahdlp
company improve their competitiveness [3]. As
companies become more dependent on supplier, the po
decision in choosing right supplier can give afféct
stability of company especially in production pres¢4].

Supplier selection strategy can be divided into type of
problem, first selecting only the best suppliernirdew
supplier that can fulfil all buyer requirement sueb
demand, quality and delivery and etc (single sogi
and second selecting two or more suppliers to et
demands of company (multiple sourcing)[5]. Gergral
Fast Moving Consumer Goods (FMCG) Company in
Indonesia decided to use the multiple sourcing. tiglel
sourcing is going to be suitable for a company Wwas an
issue in fulfilling their needs in raw material.
Implementation of multiple sourcing provides compan
backup plan and protection from shortage, othepléip
disruptions and there is need to maintaining
competitiveness between suppliers [6]. Not only
advantage but also a disadvantage that may occur by
using multiple sourcing, the disadvantage is mogppker
owned, more difficult supplier to be maintained. In
overcoming the difficulties in maintaining many
suppliers, it is important to company have a ghiltlecide
which supplier has a good performance and not, In
obtaining that information, purchasing divisionoshd
have an measuring instrument that called supplier
evaluation. Supplier evaluation and selecting right
supplier has an important role in supply chain psscand
also crucial in success of a manufacturing firm. [7]



Int. ] Sup. Chain. Mgt

37

Vol. 6 No. 3, February 2017

Currently, Fast Moving Consumer Goods (FMCG)
Company has own supplier evaluation with unique
characteristic. However, the existence of the dappl
evaluation is used to know overall supplier perfance
only, there is no further action to utilize the pligr
performance information in deciding the amount of
supplier allocation order. Otherwise if company
implement supplier evaluation well, it can effeeti
reduce a risk of delay in overall process produrctio
company [8].

In supplier selection for multiple sourcing, itilmportant

for company to balance in term of criteria weigit [The
importance of criteria selection in supplier eviéia
highly depends on the type of items and the coniext
which they are to be purchased [10]. The selectibn
criteria should be based on information that can be
obtained and available about the supplier, Accardin
[11] it seems unlikely that there will be a best st
criteria that can be applicable to all supplieresgbn
problems [11].

At the moment, Fast Moving Consumer Goods Company
in this research has some criteria in supplier .at&n
such as quality of product, rate of accuracy dejivie
time and rate of accuracy amount of quantity. llecteng
best supplier Fast Moving Consumer Goods Company
usually use price as the leading factor in decidamgl
distribute allocation order for each supplier. Ihist
research the focus will be identifies what critéhiat must

be considered in supplier evaluation and deterdnthe
weight for every criteria, from that information
purchasing division can decide amount of ordercalion

that should be distributed for every supplier.

From problem statement above, motivates the autioors
propose a new approach in selecting the best suppli
based on their performance. In this research tlaeee
some research question, the research question are:

1. What criteria can fulfil the needs of Fast Moving
Consumer Goods Company in assessing their
supplier performance?

2. How much weight should be distributed into every
criteria to balancing supplier performance evabrei

3. What supplier that have best performance according
to supplier evaluation?

4. How much order allocation should be distributed for
every supplier?

The scope of this observation is limited to rawenat of
product “W” in Fast Moving Consumer Goods Company
in Indonesia. This study aim to contribute in makeew
approach of supplier evaluation and make compang ha
a standard decision in supplier selection to atkxtaheir
distribution order into specific supplier, becauserently
purchasing division in Fast Moving Consumer Goods
company that become the subject of research dbana

a standard decision and specific method in allac#teir
distribution order into specific supplier. Currentithe
process of deciding the amount of allocation oroiely
decided by the judgment of the decision maker (&her
price become leading factor and the cheapest srpigli
selected to obtain all the order or obtain mosttled
allocation order). Criteria in supplier evaluaticare
limited to quality, price, payment term, quantity
Accuracy, on time accuracy, response of supplier,
flexibility of supplier and completeness of docurnen

2. Literature Review

21 Purchasing

Purchasing refers to all activities involved withtaining
items from a supplier; manage the logistics such as
transportation, goods-in and warehousing beforetém

is used by user [12]. Purchasing also has focusedtin

on supplier, to ensure the smoothness of manufagtur
process and capacity utilization [13].The key pasihg
activities flows are shown in Figude

Procuring organization
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—
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Figure 1.Purchasing activities flows [12]

Strategy of supplier selection divided into 2 sigaes

they are [14]:

1. SingleSupplier
This strategy decides to only choose single
supplier to fulfil all the needs of one or more
item. Company will decided best supplier in
fulfilling the needs.

2. Multiple Supplier
This strategy decides to choose more than one
supplier in fulfilling the company needs. This
strategy is used after a lot of consideration has
been determined, such as production capacity of
supplier, service and price

Purchasing processes in supplier evaluation arbyzath
in two stages [15]:

1. First is the selection of suppliers by filtering
them through an evaluation process that
considering both qualitative and quantitative
analyzed measurement.
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2. Second stage is decide order amounts for each

supplier are determined (order allocation).

In supplier selection there are some phase thaerbgd
De Boer, there are [16]:

1. Problem definition
Finding out exactly what the purpose and what
want to be achieved by selecting a supplier

2. Formulation of selection criteria
Defining the criteria that related in supplier
evaluation

3. Pre-qualification
Re-check on criteria and compare into previous
historical data

4. Final choice
Making a final choice in selecting supplier

In a competitive market in industry, supplier ewdian
now become more specific, where at the beginnifg on

financial perspective that become the key to assess

supplier performance, howadays there are more onan

perspective to be considered in assessing supplier

performance [1]. In supplier Evaluation there acens
criteria to be considered, such as [4]:

1. Price

2. Quality of product

3. Technical capabilities

4. Suppler service and etc.

Beside that the previous performance of supplier,
guarantee, and financial position is also one éiGa to
be considered in supplier evaluation [17].

2.2 Multi-criteria decision-making
methods

In decision making, more than one criterion is Ugua
needed to reach a decision, therefore it is importar
decision maker to structure the problem and asBess
criteria before the decision is made. There are yman
methods in solving multi criteria problem. Multiiteria
decision making method usually helping decision enak

by assess each criteria and on how they combine the

evaluation of criteria to make a general evaluafidj.
221 AHP

AHP is one of a well known multi-criteria decision-
making method. This method offers a useful and
systematic approach in making a decision [19]. AHP
provide a methodology to calibrate the numeric escl
measurement of quantitative as well as qualitative
measurement. In deciding the level of important,PAlivs
a range from 1-9 least valued and 1-9 for absofutere
[20]. AHP provides decision makers with way to
transform  subjective measurement into objective

measurement [21]. This method also can produce the
priority of criteria and distributed the weight efvery
criteria [22].Some key and basic steps involvedthis
methodology are [20]:

1. State the main problem

2. Determine the objectives of the main problem

3. Identify the criteria and sub criteria.

4. Structure the problem in a hierarchy of different
levels constituting Objective/goal, criteria, sub-
criteria and alternatives. Example of AHP
hierarchy is shown in Figure 2.

Objective ‘Saleciiun of the most desirable forgign suup\mJ
I
Criteria | s 1 oA I G I Ass ]

Chinese Supplier | | Chinese Supplier Chinese Supplher Chinese Supplier
Supplier
Ukranian Supplier

Supplier
Alternatives

upplier Supplier| up|
Ukranian Supplier| | Ukranian Supplier| |Ukranian Supplier

Figure 2 Example of AHP hierarchies [23]

5. Compare each element in the corresponding leve
and calibrate them on the numerical scale. In this
step we can determine the relationship weight
between one element to other. It is requinéa-

1)/2 comparisons, where is the number of
elements with the considerations that diagonal
elements are equal or “1” and the other elements
will simply be the reciprocals of the earlier
comparisons. In comparing each element expert
has to assess one element to the other based on
the pair wise comparison scale (the pair wise
comparison scale is show in Table 1.

Table 1. Pair wise comparison scale

. Level of .
Intensity | . Explanation
importance
Two activities has equall
L Equal level to the object
3 Moderate Slightly favours one over
another
5 Strong Strongly favours one ovef
another
7 Very stron Dominance of the
y 91 demonstrated in practice
Evidence favouring one
over another of the highest
9 Extreme .
possible order of
affirmation
2468 Intermediate] When compromise is
e level needed

Source: [24]

6. Perform calculations to find the maximum Eigen
value, consistency index (CI), consistency ratio
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(CR), and normalized values for each crite
alternative.

7. If the maximum Eigen value, Cl, and CR
satisfactory then decision is taken based or
normalizd values; else the procedure is repe
until these values lie in a desired rat

3. M ethodology

First step in making a propose supplier evalmaii
by deciding the main purpose of the observatioter
observation is done, and it is found that the n
problem in purchasing division in Fast Movi
Consumer Goods is unavailability of standarse or
specificmethod in allocated their distribution order il
specific supplier. The existence of this supg
evaluation in Fast Moving Consumer Goods comg
is used only to know supplier performance with
further action that may be useful in nmizing miss
allocation in allocating order and protection fr
shortage, strikes and other supplier disruptions e
avoided. After the problem has been decided, next
is decide the scope of observation because Fasinigl
Consumer Goods have a witlasiness so the focus
observation should be simplify, after that, AHP Ihoet
is implemented which start from determine criteofe
selection supplier and after processing data
processed, it will produce the optimal weight véry
criteria, next stg is multiply the weight with score 1
supplier for every criteria, after the final tosdore is
known, we can summary overall score of supplier
assign the amount of order should be distributet
every supplier

4, Data Collection

In term to obtain data, there are two methods tisad,
first is direct data collection and second is iadirdate
collection. For primary data, such as price, dyadind
delivery data of supplier, the author obtained atlye
from purchasing divisionin Fast Moving Consume
Goods Company, for indireaata collection the methc
is implemented by observing, interviewing &
guestioner. Example data that obtain by indiredtioe is
selection of criteria and level of importance atena of
supplier peformance that obtained through questic

5. Data Processing

Purchasing division in Fast Moving Consumer Ga
company is divided into 3 sectors such as raw gt
packaging and supporting. Distribution of fund t
expense from Fast Moving Consumer ds company
into 3 sector is show in Figure.4

60% % Fund Expense
40%
53% 36%
20% +—
11%
0% ' '

Raw Packing Supporting
Material

Figure 4.Fund Expense iRast Moving Consumer Goc

From Figure.4 it is conclude that raw material se the
highest fund expense compare to other sector. Bas:
that, raw material division will become the focustloe
research. After the focus of raw material secta beer
chosen, next step is ddeig what raw material produ
will be the focus of this observation, it is impsomt
because Fast Moving Consumer Goods is a company
has a lot of products and every product has thein
characteristic and specific of raw material. Distition of
fund that expense for every product is show in Fidu

% Fund Expense/ Product
51%

7%
;" 4;% 1% 1% 1% 1% 1% 1%

" a om e O -
283358z ERRR

Figure 5.Fund Expense on prodi

From the Figure 5, it is concluded that productWwf is
the biggest contribution fund expense than the rc
product, from that consideration raw material of ™
product will become the focus of this observatiéifter
type of product in raw material is decided, thetresgp is
deciding what type of raw material in “W” producili
become focus in this observation, because in pingdt
“W” there are 21 types of vamaterial, by considering tt
number of raw material in this product, so the regp is
make the object of observation become more narho
deciding what raw material that become focus o
observation, Pareto chart is used to identify wisat
matrial that have a biggest contribution of total amic
expense. The distribution of total fund expenseaw
material of product “W” is explained in Table
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Table 2. Distribution of total fund expense in re
material of product “W”

NO | Item °/Iozﬁgcr)]tggt Cumulative
1 T1 30.74% 30.74%
2 | 61 29.33% 60.07%
3 F1 11.00% 71.07%
4 F3 6.50% 77.57%
5 | D3 5.52% 83.09%
6 D1 4.00% 87.09%
7 S1 2.90% 89.99Y%
8 o1 1.99% 91.98%
9 | 02 1.83% 93.82Y%

10 | O3 1.25% 95.07%

11 04 0.94% 96.01%

12 | O5 0.66% 96.67Y%

13 | O6 0.63% 97.30%

14 | O7 0.41% 97.71%

15| 08 0.43% 98.14Y%

16 | 09 0.39% 98.53%

17 | O10 0.37% 98.90%

18 | 011 0.36% 99.26Y

19 | 012 0.29% 99.55Y%

20 | 013 0.24% 99.80%

21 | O14 0.20% 100.00Y

80%

60%

T ATToumnt
EXpense

40%

Cumualtive

20%

0% -

— = " o
oL i (=)
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[s] o000 oO0

= 3
Figure 6.Pareto Chart

Based on Pareto chart in Figure 6, isi®wn that iten
G1, T1, F1, F3 and D3 are represent the overdiliod
expense in “W” product, based on that G1, T1, RBlakRd
D3 item will become the focus in supplier evaluatio
this observation.

5.1 Application of AHP

In AHP implementation, the first step is started
deciding the main purpose of this model. Based
observation and interview in purchasing divisiohg
main purpose in this model is deciding the bespbep
From supplier performance, which observed, cory
can be decided the amount of order allocation terye
supplier. The next step after main purpose is @gdtds
determined the criteria and sub criteria of the ehc
Based on interview, brainstorming and literaturgeegch
the criteria and sub ceitia is shown on table

Table 3. Criteria and Sub criteria in At

NO | Criteria Sub criteri Code
1 Quality Quality Produc Q1
2 . . Price F1

Financial
3 Payment tern F2
4 ' Quantity D1
Delivery Accuracy
5 On time Accurac | D2
6 . Respons S1
Service —
7 flexibility S2
8 | Document completeness ¢ KD1
documer

After the criteria and sub criteria has be
determined, next step determines the alterni
solution that can be selected according to critenid
sub criteria. Based on the selected criteria sub
criteria, the alternative supplier solution is sinoim
Table 4.

Table 4. Supplier mapping tak

NO | Supplier | Item
1 KJ D3
2 HG

3 SD

4 | Sl F1
5 Wi

6 Sl F3
7 wC

8 SL G1
9 SuU

10 | BS T1
11 | KJ
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Select Best
supplier

Goal
Level 1

v v ' ! '
Quality Financial Delivery Service Document M]ziinFactor
evel 2
Quality . Payment On time Quantity Supplier Supplier completeness Sub Factor
Product Price term Accuracy Accuracy a el;[:gl;ily Response of document Level 3
v l v l l
1 T T 1 T 1 T T i
Supplier Supplier Supplier Supplier Supplier Supplier Supplier Supplier Supplier Level
SL SU BS KJ WI SI wC HG SD Level 4

Figure 7. Hierarchies Structure

Based on Table 4, the amount of alternative salutsonine

suppliers for five item of raw material. In suppliapping in

table 4 there are 2 suppliers that have a cagebilib provide
2 type of raw materials, such as KJ where not pnbyide D3

but also T1, It also happened in Sl supplier whene provide

F1 and F3 item at once. After determine of mainppse,

criteria, sub criteria and alternative have beemegso the last
step is make a hierarchies structure. The hibyastructure

is show in figure 7.

Table 5.Pair wise comparison of criteria

Ql| F1| F2| Dif D2 S1] S4 KD}
F1 2 1 6 4 3 5 5 7
F2 0.2 02 1 03 03 0% O0p 3
D1 03| 03] 3 1 0§ 3 3 4
D2 05| 03] 4 2 1 4 4 5
S1 0.3] 0.2] 2 0.3 O. 1 1 3
S2 0.3] 0.2] 2 0.3 O. 1 1 4
KD1 0.2| 0.1f 03] 03 04 O 0B 1
TOTAL [ 4.7] 28] 23| 11] 79 19 19 34

The next step is to generate the pair wise comparnié each
criteria. In this step we will see the level of ionance from
one criteria to other, data the level of importardmom one
criteria to other is obtained from questioner thatve been
collected before from the expert. In this modelélRperts are

come from two experts, first expert is Manager pasing

analyst in and Manager of raw material in Fast Mgvi
Consumer Goods company. The election of two expierts
based on consideration that both of them are tievdm has

an understanding and experience in supplier evatuand

allocation order in Fast Moving Consumer Goods camyp

Information from two experts is important becaudmirt

information will decided the level of importance efach

criterion than others. After the expert comparesheaub

criteria by filling the questioner, the result lsv in Table 5.

Based on this Table of table 5, the highest tadéiron score
has achieved by KD 1 and S2 with 36 and 28.5 sdobris.
found that completeness of document and Term ofrieay
(TOP) are criteria that made less effect to supplie
performance in this model.

After the pair wise comparison has been made tRestep is
to generate the consistent test. This step is itapbto ensure
the judgments from the experts are consistencedegtvone
criteria to other. The consistence of can be daternby

finding the consistency ratio (CR). To determinedsistency
ratio (CR) calculation must be made,
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Table 6. Table of weight of sub criteria and total

consistency vector

Weight | Consistency
0.2216 8.651
0.3171 8.616
0.0437 8.166
0.1102 8.546
0.1602 8.654
0.0585 8.245
0.0622 8.181
0.0263 8.281
TOTAL 67.34

After consistency vector is obtained, the next sisp

determined Eigen value maximum, Consistency inded a

consistency ratio. From those three values, thesistamcy
test is conducted to examine the weight of eadbraii

Determine Eigen value maximuri hax)

_ Total Consistency vector

_0.059 _
—m—0.042
After consistency test is conducted, it is conctuthat the
CR value is less than 0.1, it is due to expertgijognt is
acceptable and the data of score weight is comsistae

score of weight for each criteria is shown in table

Table 8. Score of weight

Criteria | Score of weigh

Q1 22%
F1 32%
F2 4%
D1 11%
D2 16%
S1 6%
S2 6%

KD1 3%

After weight of every criteria is determined, nestep is
calculating the score of supplier for each sub edsat
Summary of supplier score in every sub criteriexiglained in
Table 9

Amax = Number of Sub criteria (1) Table 9. Supplier score for each criteria
= % =8.417
/ ltem | Supplier] Q1| F1| F2l D] D3 St sSp KOl
Determine Consistency Index (CI) 03 KJ 91 0| 55 94| 80 61 84 99
HG 100 | 100 o 100 100 91 1do 100
cl _ (Amax-n) 2
= Thon (2) SD 100| 85| 55| 92 85 76 8 83
(n—=1)
F1 Sl 100 | 85| 70| 94| 83 92 89 93
_ (8.417-8)
= e wi 100 | 100 55| 81| 86| 93 939 98
Sl 100 | 100 70| 94| 87 92 9 92
0417 _ F3
=—=0.059 wc | 100| 70| 40| 60| s8] 84 94 10p
. . SL 100 | 100( 1000 75| 70 89 O 71
Table 7. Table Matrix sequence / Random index (RI) G1
Su 100| 55| 86| 104 100 9p 8 93
N 1 213 4 5 6 7 8 9 10 = BS 100 | 100] 55 96 87 9% 9 58
(RD) 8 10] 06| 09 1.1 1.2 1B14[15] 15 KJ 100 | 85 55| 92| 78 6] 8 95

Source: [24]

Determine Consistency Ratio (CR)

_C1
(R =g (3)

After score of each supplier is obtained, next stélp be
multiplying the weight with score of each supplitom that
we can summary the overall supplier performancélerao
shows the summary of supplier score and order atiloe.
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Table 10. Supplier score and order allocation

ttem | Supolier Total Order
pp Score | allocation

KJ 56.72 37%

D3
HG 95.11 63%
SD 87.21 32%
F1 Sl 89.14 33%
WiI 92.8 34%
Sl 94.75 54%

F3
WC 80.21 46%
SL 84.94 50%

G1
SuU 83.74 50%
BS 93.66 52%

T1
KJ 85.24 48%

In addition based on multiplying score of weightiatore

of supplier performance, the best suppliers are WG,

Sl, SL and BS for item D3, F1, F3, G1 and T1. Sigwpl
score are shown in table 11

Table 11. Best supplier per item

Item Supplier | Total Score
D3 HG 95.11
F1 il 92.8
F3 Sl 94.75
Gl SL 84.94
T1 BS 93.66
6. Conclusion

The Criteria and Sub Criteria of supplier selectfon
Fast Moving Consumer Goods (FCMG) were proposed.
As a result, AHP approach shows that the criteda F
(financial) is the most important criteria in suppl
selection, followed by Q1 (Quality) as the second
selection and D2 (accuracy on time delivery) as the
third selection. Furthermore, the decision makaslido
focus on the three of criteria as the main consitiem

in selecting the suppliers to allocate the amotimrder
allocation for each supplier.

The novelty of this paper is to determine the ddte
such as financial, quality, and accuracy on timeveey

to be required for selecting supplier and order
allocation. Those criteria suits for fast movingisomer
goods company in Indonesia.

References

[1] Masoud Rahiminezhad Galankashi, Syed Ahmad
Helmi, “Supplier selection in automobile industry: A
mixed balanced scorecard—fuzzy AHP apprdach
Alexandria Engineering Journal, Vol 55, No 1, pp 93
100, 2016.

[2] Ozcan Kilincci, Suzan Ash Onal, Fuzzy AHP
approach for supplier selection in a washing maehin
company”, Expert Systems with Applicatiohs
Vol 38, No 8, pp 9656-9664, 2011.

[3] Betty Chang, Chih-Wei ChangFlizzy DEMATEL
method for developing supplier selection criteria”,
Expert Systems with Applicationd/ol 38, No 3,
pp 1850-1858, 2011.

[4] Abraham Mendoza, José A. VenturaAnalytical
models for supplier selection and order quantity
allocation”, Applied Mathematical Modelling, Vol
36, No 8, pp 3826-3836, 2012.

[5] Salman Nazari-Shirkouhi, Hamed Shakouri,
“Supplier selection and order allocation problem
using a two-phase fuzzy  multi-objective

programming, Applied Mathematical Modelling,
Vol 37, No 22, pp 1-16, 2012.
[6] Mohammad Firouz, Burchu. B, Ah integrated

supplier selection and inventory problem with
multi-sourcing and lateral transshipmehts
The International Journal of Management
Science, pp 1-43, 2016.

[7] Singh,A."Supplier evaluation and demand allocation
among suppliers Journal of Purchasing &
SupplyManagement , Vol 20, No 3, pp.6-9. 2014.

[8] Congjun RaoaXinping Xiao, “Compound Mechanism
Design of Supplier Selection Based on Multi-attrébu
Auction and Risk Management of Supply Chain
Computers & Industria IEngineering, Vol 105, pp 1-
31, 2016.

[9] Mariya A. SodenkampMadjid Tavana "Modeling
synergies in multi-criteria supplier selection aodler
allocation: An application to commodity trading,
European Journal of Operational Research, Vol 254,
No 3, pp 1-16, 2016.

[10]Jafar RezaeRatrick B.M. Fahim“Supplier selection
in the airline retail industry using a funnel
methodology: Conjunctive screening method and fuzzy
AHP". Expert Systems with Applications , Vol 48, No
18, pp 1-42. 2014.

[11] Xinxing Luo, Chong Wuy “Supplier selection in agile
supply chains: An information-processing model and
illustration”’, Journal of Purchasing & Supply
Managementvol 15, No 4, pp 249-262, 2009.



Int. ] Sup. Chain. Mgt

44

Vol. 6 No. 3, February 2017

[12]Chaffey, D,. E-Business and E-Commerce
Management Strategy, Implementation and Practice.
Harlow: Prentice Hall. 2009

[13]Jagdish N. ShethArun Sharma “Why integrating
purchasing with marketing is both inevitable and
beneficial, Industrial Marketing Management, Vol
38, No 8, pp 865-871, 2009.

[14]Najla  Aissaoui, Mohamed Haouari “Supplier
selection and order lot sizing modeling: A review
Computers and Operations Research, (in press), Vol
34, No 12 pp 3516-3540, 2007.

[15]Asli Sencer ErdemEmir Gocen “Development of a
decision support system for supplier evaluation and
order allocatiori. Expert Systems with Applications,
Vol 39, No 5, pp 4927-4937, 2011.

[16] Luitzen de Boer,Eva Labrg "A review of methods
supporting supplier selection European Journal of
Purchasing & Supply ManagementVol 7, No2,
pp 75-89, 2001.

[17]Ezgi Aktar Demirtas, Ozden Ustun "Analytic
network process and multi-period goal programming
integration in purchasing decisiofjs Computers &
Industrial Engineering, Vol 56, No 2, pp 677-690,
2009.

[18] Claudemir
Process

Leif TramaricoAnalytic Hierarchy
and Supply Chain Management: A

Bibliometric Study Information Technology and
Quantitative Management Procedia Computer
Science 55, Brazil, pp 441-450, 2015

[19]Felix T. S.Chan,Niraj Kumar” Global supplier
selection: a fuzzy-AHP approach International
Journal of Production ResearcVipl. 46, No. 14pp
3825-3857, 2008.

[20]Omkarprasad S. Vaidya, S. K.,Arialytic hierarchy
process: An overview of applications’European
Journal of Operational Research, No 169 ,pp 1-29,
2006.

[21]Seyhan Sipahi, Mehpare Timor, THe analytic
hierarchy process and analytic network process: an
overview of applicatiois Management Decisign
Vol. 48, No. 5, pp 775-808, 2010.

[22] Alessio Ishizaka, Philippe Nemery Multi-Criteria
Decision Analysis: methods and softwarelohn
Wiley & Sons Ltd, 2013

[23]Reuven R. Levary “Using the analytic hierarchy
process to rank foreign suppliers based on supply
risks’., Computers & Industrial Engineering, Vol 55,
No 2, pp 535-542, 2008.

[24]William Ho, Xiaowei Xu “Multi-criteria decision
making approaches for supplier evaluation and
selection: A literature reviely European Journal of
Operational Research, V202, No 1, pp 16-24, 2010



