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Abstract

The selection of diesel fuel suppliers at PT. X was held in four operational areas, namely South Sumatra,
Central Kalimantan, West Kalimantan, and East & North Kalimantan. The purpose was to determine the
criteria, sub criteria and their relative weights in the selection of the best diesel fuel suppliers for each
operational area of PT. X. This study compares the use of two well-known multi criteria decision-making
methods namely Analytical Hierarchy Process (AHP) and AHP-TOPSIS (Technique for Order Preference by
Similarity to ldeal Solution). The criteria tested included quality, price, capability, delivery, supplier profile,
and service & relationship. The criterion with the highest weight was delivery, in which the sub criterion with
the weight was the supply capability.

Keywords— AHP, TOPSIS, Supplier Selection, Best Supplier

Abstrak

Pemilihan pemasok bahan bakar diesel di PT. X yang diadakan di empat wilayah operasional, yaitu Sumatera
Selatan, Kalimantan Tengah, Kalimantan Barat, dan Kalimantan Timur & Utara. Tujuannya adalah untuk
menentukan Kriteria, subkriterias dan bobot pentingnya dalam pemilihan pemasok bahan bakar diesel terbaik
untuk setiap area operasional PT. X. Penelitian ini akan membandingkan penggunaan dua metode pengambilan
keputusan multi-kriteria yang terkenal yaitu AHP (Analytical Hierarcy Process) dan AHP-TOPSIS (Teknik
untuk Preferensi Pesanan dengan Kemiripan dengan Solusi Ideal). Kriteria yang diuji adalah Kualitas, Harga,
Kemampuan, Pengiriman, Profil Pemasok, dan Layanan & Hubungan dengan hasil kriteria tertimbang tertinggi
adalah Pengiriman, kemudian diikuti oleh subkriteria tertimbang tertinggi yaitu Kemampuan Supply.

Kata kunci—AHP, TOPSIS, Penyeleksian Pemasok, Pemasok Terbaik

I.  INTRODUCTION

The global price of crude palm oil (CPO) has been declining in recent years. The price of this superior
Indonesian agricultural commaodity has fallen to its lowest level in more than 3 years, or since the beginning of
September 2015 (Hanung, 2018). The decline in CPO prices is influenced by several factors including the US
and China trade war, abundance of CPO supply, decline in the price of soybean oil as a CPO substitute due to
soybean land expansion in the United States and Argentina, and the policy of the European Union to limit palm
oil exports from palm oil producing countries (Putriadita, 2018).

The global decline in CPO prices is a concern of the government and entrepreneurs engaged in the palm oil
industry, including in Indonesia as Indonesia is the largest producer and exporter of palm oil in the world. In
2018, the Indonesian government took many actions with respect to CPO. In November 2018, the government
reviewed the export levies on palm oil products and their derivatives (CNN Indonesia, 2018). Other government
actions are reflected in the B20 policy, which is expected to be able to lift the price and absorption of CPO
(CNN Indonesia, 2018).
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The high decline in CPO prices globally certainly affects companies in the palm oil industry such as PT. X,
whose head office is based in Jakarta. PT. X is a company that produces CPO, which has plantations and palm
oil mills distributed across various provinces in Indonesia, including the provinces of South Sumatra, Central
Kalimantan, West Kalimantan, East and North Kalimantan. Amidst the falling CPO prices, it is important for
companies to maintain the supply chain and minimize costs incurred. According to Renganath & Suresh (2016),
strategic decisions on supply chain management are within the control of the purchasing department, which is
responsible for getting the right amount of material at the right time and of course from the right suppliers. This
statement is supported by the report by Heizer et al. (2017), that the biggest proportion of the company's general
income is spent on purchases, so the supply chain provides a good opportunity for savings. Effective cost cutting
can help companies to achieve profit targets more easily when compared to increasing sales efforts.

In line with theory, the procurement team at PT. X, has an important role in selecting the best suppliers. The
process of selecting suppliers at PT. X is a complex practice that considers the number of suppliers that must be
evaluated as tabulated in Table 1.

Table 1 Number of Materials and Number of Vendors at PT. X
(Period of June 2017 - October 2018)

. Number of
No. Category Numberzrco ftMatrerlaIs Vendors per
per Lategory Category

1 Chemical & Laboratory 154 98
2 Plantation 333 94
3 IT, GA & Stationery 641 102
4 Building & Infrastructures 1.229 218
5 HE & Transportation 2.685 96
6 Safety, Health, and Environment (SHE) 795 87
7 General Equipment 2.956 384
8 Machinery & Power House 672 73
9 Services 1.106 415
Total 10.571 1.567

Source: PT. X (2018)

A total of 10.571 types of material must be purchased by PT. X. The materials are divided into two main
categories, namely non service and service materials. Non service materials dominate the total expenditure for
purchases by 62.370%, while the service materials are at 37.630% of the total expenditure. In Figure 1,
proportion of expenditure on each non service material is presented as a percentage of the total expenditure
bought by PT.X in from January-June 2018.

This research focuses on selecting the best alternative diesel fuel suppliers for PT. X; this is supported by
facts including the large contribution of the non service materials to the purchasing expenditure in the period of
January - June 2018 which is equal to 15.250%. The non service materials comprise of the second largest
expenditure contribution after fertilizer, which contributes 34.947% of the expenditure. Moreover, diesel fuel
has become more interesting as a subject of study by considering the large number of suppliers in each
procurement period. This purchase is carried out twice a month, while the purchase of each type of fertilizer is
carried out from each dedicated fertilizer supplier with only one purchase period in a year. The importance of
research for the company is that in case of a delay in the procurement of diesel fuel, the company's operations
would be greatly affected because diesel fuel is a vital material in the operational process that is useful as the
main transportation fuel that operates in plantation and factory environments and fuel for generators which are
sources of electrical energy for operations in plantations and factories.

The problem of choosing diesel fuel suppliers using various criteria and sub criteria can be solved by the
multi criteria decision-making method (MCDM). Garoma and Diriba explained that MCDM was considered as
one of the rapidly growing operations research areas dedicated to the provision of mathematical and analytical
tools or mechanisms (Kurniawan et al., 2018). It tackled complex problems involving multiple criteria, goals, or
objectives of conflicting nature. This study uses MCDM, which is focused on the use of the Analytical
Hierarchy Process (AHP) method for criteria and sub criteria weighting. Furthermore, the originality of this
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study is that it will be extended by comparing the use of AHP with the technique for order of preference by
similarity to ideal solution (TOPSIS), to analyze priority order or ranking for each alternative supplier, which
will be applied in the CPO industry, particularly for diesel fuel suppliers.
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0.8E2% Sparepart _0.84B8%
o 0.895% M Fertilizer
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Others

Office &IT Supplies Harvesting Tools LLubricant Commodity and Specialty
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Figure 1 Non Service Material Purchase Items for Period of January-June 2018 (Source: PT. X, 2018)

The purpose of this study is to identify and find out the criteria and sub criteria that are applied by the
company in the diesel fuel supplier selection process, to determine the weighting of the criteria and sub criteria
used to assess diesel suppliers using the AHP method, to determine the ranking order of diesel fuel suppliers
using the AHP and AHP-TOPSIS methods, and comparing the results of calculations using the AHP and AHP-
TOPSIS methods in selecting diesel fuel suppliers at PT. X.

Il. LITERATURE REVIEW

This research used the AHP method and the TOPSIS method. AHP method was first introduced by Thomas
Saaty in 1980, this method is known for its applicability as a tool that is very helpful in solving complex
decision-making problems by evaluating and choosing the best solution from alternative solutions based on the
criteria studied (Chi and Trinh, 2016). On the other hand, Gurung and Phipon (2016), it explained that TOPSIS
was introduced by Hwang and Yoon in 1981, this method chooses an alternative that had the shortest geometric
distance from a positive ideal solution and the farthest geometric distance from a negative ideal solution.

The use of AHP and TOPSIS in this research was based on a consideration of the popularity of the methods
used in several previous researches as tabulated in Table 2. In Table 2, it can be observed that the most
commonly used method is the Technique for Order of Preference by Similarity to Ideal Solution (5 studies),
Analytical Hierarchy Process (4 studies), Fuzzy Analytical Hierarchy Process (3 studies), VIKOR (3 studies ),
Fuzzy TOPSIS (3 studies), Analytical Network Process (2 studies), Fuzzy Analytical Hierarchy Process (2
studies), ELECTRE (1 research), Fuzzy ELECTRE (1 study), and DEMATEL (1 study).
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Table 2 Methods and Criteria used in Previous Researches for Supplier Selection

Criteria
=3 5]
o < > -
s s | 2| £ = o |5 | =2 E | o
TS|8|2|E |8 g€l |8|8 23|55 |
S | 2 o} e s | O o S =t [ S o 2
o | a a) o x | O a 0 — (@) a) m @
AHP-TOPSIS v v v v v
FTOPSIS v v v v v
TOPSIS v v v v
AHP-TOPSIS v v v v
AHP v v v v v
FTOPSIS-MCGP 4 v v v v v v v v v
EANP v v v v v v v
VIKOR v v v v v v v
BWM v v v v v v v
FELECTRE v v v v v v
FAHP 4 4 4 4 4
FAHP-TOPSIS 4 v v v v v v v v
FAHP v v v v
FANP v v v v v
ANP-ELECTRE v v v v v v v v
DANP-FTOPSIS-
MSGP & DANP- v v v v v v
FVIKOR
AHP v v v v
FDEMATEL v v v v v v v v
SCOR-TOPSIS v v v v
FTOPSIS-SWOT 4 v v v v v v v
FVIKOR v v v v
TOTAL 20 | 14 | 20 | 13 4 10 | 10 | 15 4 9 2 1 5

Source: Arabzad, et al., 2014; Bahadori, et al., 2017; Bali, S., 2017; Dargi, et al., 2014; Dweiri, et al., 2016;
Jain, et al., 2016; Junior & Osiro, 2014; Junior & Carpinetti, 2016; Kumar, et al. 2018; Mirmousa & Dehnavi,
2016; Rezaei, et al., 2014; Rezaei, et al., 2016; Rouyendegh & Saputro, 2014; Sivrikaya, et al., 2015; Sarkar, et
al., 2018; Sureeyatanapas, et al., 2018; Wan, et al., 2017; Wu, et al., 2016; Zhang, et al., 2015; and Zhong &
Yao, 2017

The other consideration made in using AHP & TOPSIS methods in this study is the strengths of those
methods relative to those of other alternative MCDM as summarized in Table 3.

Table 3 Strengths and Weaknesses of the MCDM Method

Method Strengths Weaknesses
AHP (Analytical 1. AHP is a decision selection method which 1. Decision making using the AHP
Hierarchy combines qualitative analysis and method is often hampered by data
Process) quantitative analysis. (Liu, et al., 2017) limitations and doubts such as
2. AHP method is the most widely used incomplete or unreliable data and
method of analysis for decision making vague and subjective information due
nowadays (Kurniawan et al., 2018). AHP is to dependence on human experts.
the Multi Criteria Decision Making (Shapiro and Kaoissi, 2017)
(MCDM) method that is most often used by 2. Calculations using the AHP method are
researchers due to its ease and versatility very time-consuming and have
with high accuracy. complex structures when used to solve
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Method Strengths Weaknesses
3. AHP can reduce the complexity of making material selection problems. (Nasab and
decisions systematically and analytically by Anvari, 2017)
overcoming any shortcomings in the 3. AHP can evaluate options / criteria
hierarchy to help analysts identify preferred with a limited number, not more than
alternatives. 15. (Nasab and Anvari, 2017)
4. Itis the only the MCDM technique that has
an effective mechanism for checking the
weighting consistency defined by decision
makers so that it does not require decision
makers to impose consistency.
5. AHP compares two elements of decision
(criteria / alternatives) at once. Thus,
decision makers become more focused,
hence improving the accuracy and reliability
of the results. (Khaira and Dwivedi, 2018)
6. Generally with AHP we can use up to nine
criteria, but these criteria can still be divided
into sub criteria. (Khaira and Dwivedi, 2018)
TOPSIS 1. TOPSIS is a leading classical decision- 1. The existing TOPSIS method cannot
(Technique for making method and is used in various fields handle information with negative
Order Preference because of its simplicity and ease of values. (Sun et al., 2018)
by Similarity) understanding. (Sun et al., 2018)
2. A scalar value that can take into account the
best and worst alternatives simultaneously.
3. The computing process is simple and can be
programmed into a spreadsheet easily.
(Arabzad, et al., 2014)
4. Can be used to process quantitative data and
qualitative data. (Zavadskas et al., 2016)
ANP (Analytical 1. Can be used for more complicated decision 1. The process of normalization in the
Network Process) problems due to its ability to consider classical ANP method experiences
independent factor relationships. (Serrai, et some imperfections in its application.
al., 2017) (Nasab and Anvari, 2017)
2. ANP is developed to produce decision
priorities without making assumptions about
the hierarchical relationship between levels
of decision. (Dargi et al., 2014)
ELECTRE 1. ELECTRE has the ability to avoid 1. ELECTRE can only show part of the
(Elemination et compensation between certain normalization ranking (research on material
Choice requirements and practices that change initial selection).
Translating information. 2. When the number of choices increases,
Reality) 2. Very useful when there are problems that the calculation volume will increase
have multiple requirements with many rapidly.
options because they can prioritize options 3. ELECTRE only gives a ranking for
and delete less efficient ones. (Danesh et al., each alternative and does not specify a
2017) numerical score to better understand
the differences between options.

4. ELECTRE Il can provide a complete
ranking of all options but in the
selection problem, this technique does
not work efficiently due to
mathematical complexity. (Nasab and
Anvari, 2017)

5. Requires a number of technical
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Method Strengths Weaknesses
fully understand. (Danesh et al., 2017)
GTMA - 1. Often limited to problems with only 5

or 6 criteria due to difficult calculation
procedures. (Nasab and Anvari, 2017)
PROMETHEE 1. PROMETHEE has a clearer calculation 1. It has limitations in designing problems

process and smaller computational effort and identifying weights.
when compared to a very complicated 2. PROMETHEE is unable to rank perfect
ELECTRE calculation. (Nasab and Anvari, options. (Nasab and Anvari, 2017)
2017)

VIKOR 1. By using linear standardization, calculations 1. There are no tools / tools designed to
are not affected by individual indicator units. execute the VIKOR method.
(Wu et al., 2016) 2. ltis difficult to deal with incomplete

and uncertain data and experience
problems in ranking reversals. (Danesh
etal., 2017)

Source: Arabzad, et al., 2014; Danesh et al., 2017; Dargi et al., 2014; Khaira and Dwivedi, 2018; Kurniawan et
al., 2018; Liu, et al., 2017; Nasab and Anvari, 2017; Serrai, et al., 2017; Shapiro and Koissi, 2017; Sun et al.,
2018; Zavadskas et al., 2016; and Wu et al., 2016

I1l. RESEARCH METHODOLOGY

This research is quantitative research. PT.X Company was considered as the unit of analysis. Time horizon
in this study was cross-sectional. Primary data was obtained from questionnaires and interviews with
procurement staff and procurement managers, while the secondary data was obtained from literature studies.

Data analysis using the AHP and AHP-TOPSIS methods was carried out in several stages. First, the criteria,
sub criteria, and alternative suppliers were identified. Second, data was collected using interviews and
questionnaires. Third, the weight of each criterion and sub criterion was determined using the AHP method.
Fourth, supplier alternative priorities were calculated using AHP and AHP-TOSIS methods. Lastly, the
calculation results were analyzed and compared using AHP and AHP-TOPSIS, conclusions were drawn and
recommendations made.

Based on the information in Table 2, the most frequently used criteria in supplier selection are quality, price,
delivery, profile, relationships, costs, performance, service, location, capabilities, documents, brands, and risks.
Gurung and Phipon (2016), conducted a supplier selection study on ten alternative suppliers using the AHP
method for weighting and the TOPSIS method for sorting alternative supplier priorities based on four criteria
namely product quality, facilities, delivery time, and price; it was determined that the sixth supplier (S6) was the
best supplier alternative. Devi and Wardhana (2018) conducted research on the selection of the best suppliers of
a department store Kopetri using the AHP method and the TOPSIS method based on four criteria namely
quality, delivery, service, and price, based on the highest weighted criteria. Compared to the two previous
studies, this study divides each criterion into other sub criteria, which aim to further detail the aspects that are
taken into consideration in the procurement of diesel fuel suppliers.

From the literature studies and results of interviews with the procurement manager at PT. X, six criteria and
23 sub criteria were obtained, which are the basis for consideration in the selection of diesel fuel suppliers at PT.
X. These criteria and sub criteria can be seen in Table 4. The criteria used in this study are quality, price,
capability, delivery, supplier profile, and services & relations. The sub criteria of each criterion can be seen in
Table 3.
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Table 4 Criteria and Sub criteria in the Selection of Diesel Fuel Suppliers

Criteria Sub criteria
Quality (Q1) Product specification
(Q2) Brand
(Q3) Brand reputation
Price (P1) Product price
(P2) Delivery cost
(P3) Taxes
(P4) Payment term
Capability (C1) Supply capacity
(C2) Production capacity
Delivery (DY) Accuracy of delivery time

(D2) Accuracy of delivery quantity
(D3) Choice of transportation
(D4) Availability of transportation units
(D5) Lead time
Supplier Profile (S1) Reputation

(S2) Procedural compliance
(S3) Verified supplier

Service & Relationship  (R1) Communication
(R2) Flexibility
(R3) Long-term relationship
(R4) After-sales service
(R5) Response time
(R6) Cooperative

Source: PT. X (2018)

IV. RESULT AND DISCUSSION

Based on the results of interviews with PT. X, nine alternative suppliers were identified for the four
operational areas of PT. X, namely the provinces of South Sumatra, Central Kalimantan, West Kalimantan, and
East & North Kalimantan. The suppliers are as shown in Table 5.

Table 5 List of Alternative Diesel Fuel Suppliers at PT. X

Province Alternative Suppliers Code of Alternative

Suppliers

South Sumatra Alternative Supplier 1 ASS1
Alternative Supplier 2 ASS2

Alternative Supplier 3 ASS3

Central Kalimantan Alternative Supplier 1 AST1
Alternative Supplier 2 AST2

West Kalimantan Alternative Supplier 1 ASB1
Alternative Supplier 2 ASB2

. Alternative Supplier 1 ASK1

East & North Kalimantan Alternative Supplier 2 ASK?2

Source: PT. X (2018)

After getting a list of criteria and sub criteria as well as supplier alternatives that will be examined, the next
step is to create the AHP hierarchy structure as shown in Figure 2. After the criteria, sub criteria, and alternative
diesel fuel suppliers have been determined, the next step is the data collection process, which was carried out
using a paired comparison questionnaire. The basis of the assessment can be seen in Table 6. From the paired
comparison questionnaire which is filled by a procurement specialist and procurement manager at PT. X, the
data obtained will be fed into the paired comparison matrix shown in Table 7. Similar pairing comparison
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matrices were also run on the results of the questionnaire against the sub criteria assessment in the selection of
diesel fuel suppliers.

Table 6 Scale Weight Ratio

Weight Description
1 Both elements are equally important
3 One element is a little more important than the other elements
5 One element is more important than the other
7 One element is clearly more important than other elements
9 One element is absolutely important than the other elements
2,4,6,8 Values between two values of adjacent considerations

Source: Mu & Rojas (2017)

Product specification |
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Brand reputation |

Quality

Product price |

Delivery cost

= Taxes | South Sqmatra _
ASS1: Alternative Supplier 1

Payment term . i
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Figure 2 AHP Hierarchy Structure for the Selection of Diesel Fuel Suppliers (Source: Data processing, 2018)
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Table 7 Pairing Comparison Matrix Criteria for Respondent 1

Respondent 1 Criteria

R1 Q P C D S R
Q 1 3 1 1 3 3
P 0.333 1 0.333 0.20 0.20 0.333
C 1 3 1 0333 0333 1
D 1 5 3 1 1 1
S 0.333 5 3 1 1 3
R 0.333 3 1 1 033 1

Total 4 20 9.333 4.533 5.867 9.333
Source: Data processing (2018)

Table 8 Pairing Comparison Matrix Criteria for Respondent 2

Respondent 2_Criteria

R2 Q P C D S R
Q 1 3 0333 0143 5 3
P 0333 1 020 020 5 3
C 3 5 1 0333 7 5
D 7 5 3 1 9 7
S 020 020 0.143 0.111 1 0.333
R 0.333 0.333 0.20 0.143 3 1

Total 11.867 14.533 4.876 1.930 30 19.333
Source: Data processing (2018)

Furthermore, the criteria and sub criteria comparison paired matrix was calculated using the AHP method to
determine the weights of each criterion and its sub criteria. The calculations were carried out by first
normalizing the pairwise comparison matrix and then calculating the consistency of the data obtained. After
normalization and consistency calculations were complete, the next step was to perform geometric calculations
of the mean to determine the absolute value of the two results of the questionnaire. The results of geometric
mean calculations for the criteria can be seen in Table 9. The results of geometric mean calculations for the sub
criteria can be seen in Table 10.

Table 9 Geometric Mean Criteria

Criteria R_l R_2 Qeometric Mean _
Weight Weight Weight Normalized

Quality 0.260 0.126 0.181 0.202

Price 0.047 0.094 0.067 0.074

Capability 0.124 0.244 0.174 0.194

Delivery 0.220 0.455 0.316 0.352

Supplier Profile 0.228 0.028 0.080 0.089

Service & Relationship 0.121 0.053 0.080 0.089

Sum of Geometric Mean 0.898 1.000

Source: Data processing (2018)

Table 10 Geometric Mean Sub Criteria

Criteria & R1 R2 Geometric Mean
Sub criteria Global Weight Global Weight Result Normalized
Quality
Q1 0.105 0.007 0.028 0.033
Q2 0.030 0.057 0.041 0.049
Q3 0.125 0.062 0.088 0.104
Price

P1 0.011 0.044 0.022 0.027
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Criteria & R1 R2 Geometric Mean
Sub criteria Global Weight Global Weight Result Normalized
P2 0.009 0.038 0.019 0.022
P3 0.004 0.004 0.004 0.005
P4 0.022 0.008 0.013 0.016
Capability
C1 0.103 0.220 0.151 0.179
C2 0.021 0.024 0.022 0.027
Delivery
D1 0.104 0.092 0.098 0.117
D2 0.032 0.102 0.057 0.067
D3 0.021 0.023 0.022 0.026
D4 0.050 0.194 0.098 0.117
D5 0.013 0.043 0.024 0.028
Supplier Profile
S1 0.033 0.003 0.010 0.011
S2 0.033 0.011 0.019 0.022
S3 0.163 0.014 0.048 0.057
Service & Relationship

R1 0.005 0.010 0.007 0.008
R2 0.032 0.013 0.020 0.024
R3 0.019 0.008 0.012 0.014
R4 0.012 0.001 0.004 0.004
R5 0.011 0.006 0.008 0.010
R6 0.043 0.015 0.025 0.030

Sum of Geometric Mean 0.841 1.000

Source: Data processing (2018)

Next calculation was performed to determine the order of priority of each alternative supplier. In this study,
the researchers used two methods to determine the order of priority, namely the AHP method and the TOPSIS
method. Priority determination using AHP and TOPSIS methods begins with a calculation of the alternative
geometric means as shown in Table 11.

Table 11 Final Geometric Mean Sub Criteria

Final Geometric Mean Sub Criteria

Sub Criteria ASS1 ASS2 ASS3
o1 0.389 0.389 0.174
Q2 0.389 0.389 0.174
03 0.464 0.464 0.069
P1 0.570 0.255 0.114
P2 0.719 0.166 0.109
P3 0.389 0.389 0.174
P4 0.488 0.218 0.218
c1 0.745 0.149 0.099
c2 0.397 0.397 0.132
D1 0.764 0.114 0.114
D2 0.719 0.109 0.166
D3 0.777 0.131 0.087
D4 0.777 0.131 0.087
D5 0.745 0.149 0.099
s1 0.573 0.195 0.133
2 0.610 0.203 0.091
S3 0.333 0.333 0.333
R1 0.106 0.633 0.260
R2 0.455 0.001 0.455
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Final Geometric Mean Sub Criteria

Sub Criteria ASS1 ASS2 ASS3
R3 0.480 0.115 0.405
R4 0.114 0.255 0.570
R5 0.570 0.255 0.114
R6 0.333 0.333 0.333

Source: Data processing (2019)

To calculate the priority sequence using the AHP method, the geometric mean is multiplied by each weight
of the sub criteria and summed for each alternative supplier until an AHP assessment is obtained for the
alternative suppliers, which can then be rated. To calculate the priority sequence using the TOPSIS method, the
first step taken was to normalize the geometric mean results, then the normalization results were multiplied with
the weight of each sub criteria to obtain the weighted normalized decision matrix. The next step is to determine
positive ideal solutions from the alternative suppliers. Then the separation measure, which is used to measure
the distance between an alternative to the ideal positive solution and the ideal negative solution, is calculated.
The last step is to calculate the relative proximity value to determine the preferences of each alternative supplier.
From the step of supplier alternative priority calculation using the AHP and TOPSIS methods, the results of the
two methods are as follows.

Table 12 Calculation Results of Diesel Fuel Suppliers’ Selection in South Sumatra

South Sumatera

Alternatives of Supplier AHP AHP-TOPSIS
Result  Percentage  Rank Result Percentage Rank
Alternative Supplier 1 (ASS1) 0.610 62.02% 1 0.971 75.35% 1
Alternative Supplier 2 (ASS2)  0.226 22.96% 2 0.251 19.46% 2
Alternative Supplier 3 (ASS3) 0.148 15.02% 3 0.067 5.19% 3

Source: Data processing (2019)

Table 13 Calculation Results of Diesel Fuel Suppliers’ Selection in Central Kalimantan

Central Kalimantan

Alternatives of Supplier AHP AHP-TOPSIS
Result  Percentage  Rank Result Percentage Rank
Alternative Supplier 1 (AST1) 0.622 62.80% 1 0.658 65.81% 1
Alternative Supplier 2 (AST2) 0.368 37.20% 2 0.342 34.19% 2

Source: Data processing (2019)

Table 14 Calculation Results of Diesel Fuel Suppliers’ Selection in West Kalimantan

West Kalimantan

Alternatives of Supplier AHP AHP-TOPSIS
Result  Percentage  Rank Result Percentage Rank
Alternative Supplier 1 (ASB1) 0.751 79.79% 1 1.000 100.00% 1
Alternative Supplier 2 (ASB2) 0.190 20.21% 2 0.000 0.00% 2

Source: Data processing (2019)

Table 15 Calculation Results of Diesel Fuel Suppliers’ Selection in East & North Kalimantan

East and North Kalimantan

Alternatives of Supplier AHP AHP-TOPSIS
Result  Percentage  Rank Result Percentage Rank
Alternative Supplier 1 (ASK1) 0.660 71.31% 1 0.917 91.65% 1
Alternative Supplier 2 (ASK2) 0.265 28.69% 2 0.083 8.35% 2

Source: Data processing (2019)
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To get the final weighting results corresponding to the alternative suppliers, then each supplier's alternate
mean geometric weights is multiplied by each geometric mean global weight of each sub criterion. The total
weight, which is mentioned in "Result” column from Table 12 to Table 15, can be made to be 1 or 100%, by
indicating their proportional scores as calculated in the "Percentage™ column.

V. CONCLUSION

The first conclusion of this research is about the criteria and sub criteria used in selecting diesel fuel
suppliers at PT. X, there are six criteria consisting of quality, price, capability, delivery, supplier profile, and
service & relations. The quality criterion consists of three sub criteria, namely product specifications, brands and
brand reputation. The price criterion consists of four sub criteria namely product price, shipping cost, tax, and
payment method. The capability criterion consists of two sub criteria namely supply capability and production
capability. The shipping criterion consists of five sub criteria, namely timeliness of delivery, accuracy of
delivery amount, transportation fleet selection, transportation fleet availability, and lead time. Supplier profile
criterion consists of three sub criteria, namely supplier reputation, procedure compliance, and verified supplier.
The last criterion is the service & relations criterion, which consists of six sub criteria namely communication,
flexibility, long-term relationship, after-sales service, response time, and cooperation.

The second conclusion is about the weight obtained from the calculation using the AHP method where the
criterion with the highest weighting was delivery, with a weight of 0.352, followed by the quality criterion with
a weight of 0.202. The criterion that has the lowest weight is price with a weight of 0.074. The sub criterion with
the highest weighting is the supply capability with a weight of 0.179, followed by timeliness of delivery with a
weight of 0.1168 and transportation fleet availability with a weight of 0.1166.

The third conclusion is that alternative supplier one is the best alternative supplier of diesel fuel in South
Sumatra Province, Central Kalimantan Province, West Kalimantan Province, and East Kalimantan & North
Kalimantan Provinces. This conclusion is drawn from the confirmation that the four suppliers have the highest
priority sequence according to the calculation performed using the AHP method, and have the shortest distance
from the positive ideal solution and the farthest distance from the negative ideal solution according to the
calculation performed using the TOPSIS method.

The fourth conclusion is from the comparison of the calculation results of alternative diesel fuel supplier
priorities using the AHP method and the TOPSIS method in the four regions of PT. X, the result is the same
priority sequence with slightly different weights. Determination of the alternative supplier priorities using the
TOPSIS method has advantages in the form of more accurate calculations by considering the closest distance to
the positive ideal solution and the longest distance to the ideal negative solution. Although TOPSIS gives
priority results that are more accurate, the AHP method is a good and reliable approach for giving the criteria
and sub criteria weights used in this study.

The suggestion from this research is that companies should place more emphasis on the price criterion given
the contribution of diesel fuel as the second largest component in the allocation of corporate expenses for the
purchase of non service materials. The second suggestion is for companies to implement the AHP or AHP-
TOPSIS methods because both of these methods can help companies in making supplier selection decisions.
The third suggestion is that companies should apply the AHP and AHP-TOPSIS methods in selecting suppliers
of materials other than diesel fuel, as well as to assist them in making other decisions. For further research, this
study can be used as a reference for supplier selection using the AHP and the TOPSIS methods.
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