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INTRODUCTION

Procurement is a process to obtain useful goods and services to ensure the smooth
production process and logistics of a company. The procurement process is an important
process in supply chain management as it is the spearhead of the entire process. In conducting
procurement process, there are often problems in the activity of selection of suppliers. This is
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because the supplier selection process spends a lot of time and resources collecting data and
conducting careful analysis of the various positive and negative factors that will affect the
whole alternative decision [2]. Therefore, it takes methods that can be used to help the
supplier selection process. The selection of suppliers needs to consider many criteria,
therefore the supplier evaluation process requires a multi-criteria approach in the analysis and
retrieval of solutions [4]. Once the criteria are established and some candidates are acquired,
the company must make the selection. The company may choose one or more of the existing
alternatives. In this election the company may have to do a step to determine which supplier
to choose or which will be used as the main supplier and which will be used as a spare
supplier. One method that is quite common used in the preferred alternative to the number of
criteria is the Analytical Hierarchy Process (AHP). AHP is a decision support method
developed to solve problems by breaking down the problem solution, grouping and then
putting it into a hierarchical structure. To obtain the prioritized criteria, this method uses a
comparison of paired criteria with a predefined measurement scale. The primary Input of the
AHP method is the perception of experts or experts, so there is a subjectivity factor in
decision making. This method also takes into account the validity of the data by the presence
of inconsistency limits [10].

LITERATURE REVIEW
Supply Chain Management

Supply Chain Management (SCM) is not only oriented to the internal affairs of a
company, but also external affairs relating to the relationship with the partner companies with
an approach integrating the supplier, manufacturer, distribution center, wholesaler, retailer
(retailer), and customer, where the product is manufactured and Distributed in correct
quantities, precise location and timing to minimize costs and increase customer satisfaction
[1]. Because companies that are in a supply chain in essence want to satisfy the consumers of
the same end, they must work together to make the product acceptable to the customer, in
order to supply chain of goals can be achieved.

SCM can improve the competitive ability for the overall supply chain, but does not
cause a long-term sacrifice. It is therefore necessary to clear understanding, belief, and play
rules. It is important to maintain ethics for those who want a strong supply chain in the long
term.. In the concept of supply chain, suppliers are one of the most important and influential
part of the company's life continuity. When we refer to a manufacturing company, the main
activities that are included in the SCM classification are:

1. Product development
Procurement, purchasing or supply
Inventory planning and control
Production
Distribution
. Product Return

SCM requires a robust approach and management model to stay in the business world.
The above is coupled with various rules or demands in the government and community to
maintain the environmental aspects in the supply chain activities. One of the major challenges
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in the management of supply chain is that uncertainty can come from the direction of
demand, supplier, or internal company.
The focus of SCM problems should focus on the following:

1. Network configuration distribution: number and location of suppliers, production
facilities, distribution centers, warehouses and customers.

2. Distribution strategies: centralization/decentralisation, direct customer, cross-
anchored, compelling or encouraging strategies, third-party logistics.

3. Information: Integrated systems and processes through supply chains to share
valuable information, including demand for signals, forecasts, inventory and
transport.

4. Inventory Management: Quantity and location of inventory including raw goods,
work processes and finished goods.

5. Fund flow: Set up payment terms and methodology for exchanging funds through
entities within the supply chain.

6. Supply chain execution: organizing and coordinating the movement of
information materials and funds among the supply.

Procurement

Procurement management is providing inputs in the form of goods or services needed in
production activities or other activities within the company. In manufacturing companies,
goods that must be purchased by procurement parts can be classified generally into raw
materials production needs, capital equipment such as machinery, and other long-term
equipment, machinery parts and stationery office. Along with the increasing demands of the
customer and the short of the product life cycle in various sectors of industry, the mixing part
is also required to be able to create an advantage in terms of time. As one of the important
factors in competing, the time can be very determined whether or not supply chain in the
fight in the market.

The general procurement duties include:

1. Designing the right relationships with suppliers. These relationships are long-
term partnerships and short-term transactional relationships. The Procurement
Section is tasked to design a relationship portfolio for all suppliers.

2. Choosing a supplier. The activity of choosing a supplier can take time and
resources not less if the supplier is a key supplier.

3. Choose and implement suitable technology. Procurement activities always
require technological assistance. Nowadays, many companies use electronic
procurement.

4. Maintain data on required items and supplier data. The Procurement section
must have full data on the required items as well as data about the supplier.

5. Make a purchase. This is the most routine work done by the Procurement
Section. Purchases can be routinely or through tender or auction.

6. Evaluate supplier performance. This performance assessment is very
important to create a sustainable competitiveness. Assessment results can also
be used as a supplier input to improve their performance.
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Supplier Selection

In supply chain management, supplier selection decisions are generally regarded as one
of the most significant in the responsibilities of managers [6]. To maintain a competitive edge
in global markets, organisations should consider environmental issues and embrace the
supplier selection evaluation model. Supplier selection decisions can be applied in many
situations such as many supplier cases, as well as in various stages of life cycle products from
the initial raw material purchase to the end of the service provider [3].

The main factor considered by a company when choosing a supplier is [13]:

1. Price factors are usually a major factor, whether there is a discount offer, even though
it is sometimes not the most important thing.

2. The quality of a company may cost you more to improve the quality of good goods.

3. Special services sometimes can be important in the selection of suppliers.
Replacement of damaged goods, instructions for use, repair of equipment and similar
services, can be a key in the selection of one supplier than the other.

4. Location of the supplier can have an influence on the delivery time, transportation
costs, and response time when there are sudden orders/orders or emergency services.
Purchasing in local/local areas can foster goodwill in a relationship and can help the
area's economy.

5. Supplier Inventory policy Suppliers if the supplier can maintain its policy and
maintain its spare part, it can help in case of sudden raw material needs.

6. The flexibility of good responses and the supplier's ability to respond to changes in
demand and meet changes in order design can be an important factor in the selection
of suppliers.

The hierarchy is defined as a representation of a complex problem in a multi-level
structure, where the first level is the goal followed by the level of factors, criteria, sub-
criteria, and for the last level of alternatives. With a hierarchy, complex problems can be
outlined into groups that are then assigned to form a hierarchy so that problems will appear
more structured and systematic. The selection of suppliers in the framework of the supply
chain is not much different from the one described above, the main difference is that the
suppliers in the framework of the supply chain thinking have a far more important position,
become partners and strategic alliances, have long-term relationships, reliable research and
product development, and are expected to continuously improve the quality and price of
goods. Therefore, research and development should be more complete and thorough,
although the determination stage to be a supplier partner can be done through several stages.

Supplier Selection Criteria

Selection criteria are one of the key things in supplier selection. The criteria used must
necessarily reflect the supply chain strategy as well as the characteristics of the items to be
supplied. In general, many companies use basic criteria such as the quality of goods offered,
prices, and timeliness of delivery. However, often supplier selection requires various other
criteria that the company considers important.

Supplier selection decisions should be considered well because suppliers can make an
impact on the company, whether it is a positive impact or a negative impact on the company's
performance. Therefore, a supplier's selection, management, and evaluation process is
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required. Criterion is one of the factors that can be used in selecting and evaluating Suppliers
[8], then the criteria is important to be determined so that the company can choose the best
supplier.

Supplier selection plays an important role in the company's supply chain process.
Companies must work with different suppliers to perform their activities so that components
and spare parts can be delivered on time. Supplier selection is a problem of multi-criterion
decision Making (MCDM) [15]. The main factors considered by a company when choosing a
supplier are price, quality, service, location, supplier inventory policy and flexibility [13].
There are 22 criteria for supplier selection [5] :

Table 1. Criteria in Supplier Selection

Criteria Score
Quality 35
Delivery 3.4
Performance History 3.0
Warranties and Claim Policies 2.8
Price 2.8
Technical Capability 2.8
Financial Position 2.5
Procedural Compliance 2.5
Communication System 2.5
Reputation and Position in Industry 2.4
Desire for Business 2.4
Management and Organization 2.3
Operating Control 2.2
Repair Service 2.2
Attitude 2.1
Impression 2.1
Packaging Ability 2.0
Labor Relation 2.0
Geographical Location 1.9
Amount of Past Business 1.6
Training Aids 1.5
Reciprocal Arrangement 0.6

(Source: Dickson, 1966; Pujawan, 2017)

Analytical Hierarchy Process

Analytical Hierarchy Process (AHP) is a method discovered by Saaty [11] [9]. It is a
method for ranking several decision alternatives and selecting the best one when the decision
maker has multiple objectives, or criteria, on which to base the decision [14]. The AHP is a
functional model of the hierarchy with the primary input being human perception. AHP is a
decision-making method developed to solve problems by finding solutions to problems,
grouping and then putting them into a hierarchical structure. To obtain the prioritized criteria,
this method uses a comparison of paired criteria with a predefined measurement scale. The
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primary Input of AHP method is the perception of experts or experts, so there is a subjectivity
factor in decision making.

The steps and procedures in resolving the problems that are Kom-Pleks using AHP method
are as follows:

1) Defining problems and determining objectives

2) Create a hierarchy

The problem is arranged in a hierarchy that begins with a general purpose, followed by sub-
objectives, criteria, and possible alternatives at the bottom of the criteria level.

3) Do a comparison pair (pairwise comparison).

The comparison is based on "Judgement™” from decision makers by assessing the importance
of an element compared to other elements. The comparison matrix can be seen in table 2.4.
This matrix illustrates the relative contribution or influence of each element to each of the
above objectives or criteria. Where the value of comparison A; against the A; element is a;. A
value is determined by the rule:

a) if ajj = a, then ji=1/a, o # 0.

b) If Ai, have the same level of relative importance of A;, then a;= a;; = 1.

c) The special thing, a;i for all i.

Table 2. Pairwise Comparison Matrix

Criteria Al A2 An
Al all al2 e aln
A2 a2l a22 e azn
An anl an2 ann

(Source: Saaty, 1994)

The comparison is done until judgement is obtained entirely by n X [(n-1)/2] pieces,
with n being the number of elements being compared.
4) Determining priorities
Priority drafting is done for each element of the problem at the hierarchy level. This process
will result in weighting or contributing criteria to achieve the objectives. Priorities are
determined by the highest weighted criteria. The desired weight is expressed in the eigen
vector W = (W, Wy, ..., W,). The W, value stated is the relative weight of the criteria A, for
the overall set of criteria on sub-systems.

5) Consistency Index (ClI)
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Cl ==~ 1)

Where :
Amax = largest value of Eigen in matrix order n
n = number of criteria

Consistency Ratio (CR)

CI
CR=1% (2)
Where :
Cl = Index Consistency
CR = Consistency Ratio
RI = Random Index

Table 3. Random Index (RI)
N 1 2 3 4 S 6 7 8 9

RI 0 0 0.58 0.9 112 | 124 | 132 | 141 | 145
(Source: Saaty, 1998)

When the pairwise/comparison matrix has a value of CR < 0.10 then the inconsistency of the
opinions of decision makers is acceptable, and if the value is not met then the assessment
should be repeated.

Weights for group assessments are stated by finding geometric mean:

GM = ’U(xl). (x2).....(xn) 3
Where :

GM = Geometric Mean

X1 = responden 1

Xa = responden 2

Xn  =responden - n

n = total of responden

RESEARCH METHODS

Supported qualitative method because the research is done through field observations
with the dissemination of questionnaires and interviews directly on the director of
engineering, project manager, supervisor procurement, staff quantity surveyor, and field
coordinator, to obtain other important information about the factors used in the selection of
suppliers. Meanwhile, there are as many as 7 supplier companies. The criteria used in the
selection of suppliers are as follows:
1) Cost, includes 3 sub-criteria :
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(C1) Material Price

(C2) Discount Price

(C3) Payment Deadlines

2) Quality, includes 3 sub-criteria :

(Q1) Accuracy of Material Type

(Q2) Material Strength

(Q3) Ability to Deliver Consistent Quality

3) Delivery, includes 3 sub-criteria :

(D1) Timely Delivery

(D2) Accuracy of Shipment Amount

(D3) Transportation Handling Capability

4) Service, includes 6 sub-criteria :

(S1) Warranty

(S2) Quick Response in Handling Customer Request

(S3) Quick Response to Customer Complaints Handling

(S4) Ability to Provide Product Information Clearly

(S5) Fast and Precise Handling of Material Volume Change Requests
(S6) Fast and Precise Handling Request Change of Material Booking Time

|
Find 3 Problam of Review existing
Selction Supplier critaria
Modification of Critariz
Eazed on Spealkers,
EBooks and Joumals
Expert Temn
Anabical Higrarchy Deftnition
FProcess (AHE)
et Data Collection &
Dristribution of
‘Cruestionnairas
Judgemen Pairwise
Walid Fesult (Eeometric meay) ¥ o

Selected Supplier Selected Supplier Selected Supplier
A B [

Figure 1. Diagrammatic Representation of the Research Workflow
The non probability sampling technique used in this study is a sampling purposive
technique of sampling techniques with certain considerations. The reason the sample
selection by using purposive sampling is because not all of the samples have the criteria
corresponding to which the authors specify. This is because the AHP method hints at the
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respondent according to the type of specialist concerned in decision making. In addition,
respondents must also have sufficient knowledge and experience about the problem. Primary
data retrieval is done by completing questionnaire and interview. This is done by spreading
the questionnaire, discussion and direct questioning to get the data. And secondary data is
derived from data procurement process in XYZ Enterprise system, through the literature on
supllier selection, and other previous re-search related to the research.

FINDINGS AND DISCUSSION

Based on interviews with the Technical Director, Project Manager, Procurement
Supervisor, Quantity Surveyor Staff, and Field Coordinator, it was found that all suppliers
offer similar prices. This implies that the price criterion is no longer relevant to be used as a
basis in selecting suppliers. Based on some historical data, it is agreed that there are four
criteria to be used in the selection of suppliers, i.e. cost, quality, delivery, and services.

Structuring the Hierarchy
This figure shows the hierarchy for the supplier decision model.

Figure 2. Hierarchical Representation of the AHP Model

Performing Pairwise Comparisons

After constructing the hierarchy, pairwise comparisons were performed systematically
throughout the structure. Prior to our study, we hoped that we would be able to go through
the pairwise comparisons together with the decision making team. It was not possible due to
differences among the schedule of the managers. Hence, 105 questions questionnaires
including all possible pairwise comparison combinations were distributed to the decision-
making team.

Biaya (Cost Kualitas (Q Pengiriman Layanan (S

Biaya (Cost) B (1.03131) (105922)  1,52198
Kualitas (Quality) D D 1.08447 174877
Pengiriman (Delivery) A . 1.03131
Layanan (Service) Incon:o0d
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Figure 3. Pairwise Comparison Combinations

Biaya (Cost)
Kualitas (Quality)
Pengiriman (Delivery)
Layanan (Service)
Inconsistency = 0,00954

with 0 missing judgments.

,268
,290

Figure 4. Comparing Major Criteria —Judgments and Resulting Weights of Major

Criteria
Supplier Alternatives
v . , . . | Suberiteria| S
Goal (0} | Criteria ()| Weights | Priority| m Weights | Priority v CELDm Notwral Material
Alt | Weight|Priority] Alt |Weight |Priority| Alt |Weight|Priority|
CBL | 0384 I SMP | 0424 I QA | 0162 i
Cl 024 I 38 | 0616 1 SN | 013 m (B | 0338 1
SAS | 0442 1
CEL | 0440 I SMP [ 0303 I GIA | 0216 i
Snl::;r Cost 0268 I i 0115 m SS5P | 0560 1 SN | 0218 m (B | 0784 1
SAS | 047 I
CBL | 0873 1 SMP [ 0307 1§ QA | 0127 i
C3 0611 1 38P | 0127 I 3N | 0123 m (B | 0373 1
SAS | 050 1

Figure 5. Priorities of Cost Criteria and Alternatives Supplier

Supplier Al
o . .. |Suberiteria | . . S {I11]
Goal (1) | Criteria {I}| Weight= | Priority| i Weights | Priority Tron Coment Natural Material
Alt |Weight|Priority| Alt | Weizht| Priority) Alt |Weizht| Priority]
CBL | 0,514 I |SMP| 0235 | IO | GIA | 0273 I
Q1 022 | m [ssP|ogss| © [sw|osm| m [ [om | 1
SAS | 0426 I
CBL | 0387 I SMP | 0299 I | GJA | 0328 o
Bant Quality | 0290 I Q2 0278 o | S3P | 0613 1 8N | 0301 I CB | 0572 I
Supplier
SAS | 0400 I
CBL | 0488 I SMP | 0338 I GIA | 0253 o
Q3 0,510 I S3P | 0311 1 SN [ 0301 | II | CB | OM7 I
SAS | 0382 I

Figure 6. Priorities of Quality Criteria and Alternatives Supplier

Supplier Alternatives
oy . .. | Subcriteria [ . e o ({m
Goal{0) | Criteria(I}| Weights | Priority m Weights | Priority Tron Coment NataralMaterial
Alt |Weight|Priority] Alt |Weight|Priority] Alt |Weight|Priority
CEL | 0.659 I SMP | 0264 I GIA | 0280 I
D1 0371 I SSP | 0341 I SN | 0225 m CB | 0711 1
SAS | 0511 I
CEL | 0420 0 | SMP| 0365 I GIA | 0246 I
Mt Delvery | 0248 m m 0475 1 SSP | 0.580 1 SN | 0332 I CB | 073 1
Supplier -
SAS | 0303 m
CEL | 0.6719 I SMP | 0398 I GIA | 0458 I
D3 0154 Il | 55P | 0321 SN | 0301 I (B | 054 1
SAS | 0301 m

Figure 7. Priorities of Delivery Criteria and Alternatives Supplier
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Supplier Alternatives
Goal(0) | Criteria ()| W eights | Priority S“"‘('ﬂ‘;"“ W eights | Priority o Cfm roET—
Alt |Weight|Priority| Alt |Weight|Priovity| Alt |W eight|Priority
Lo | 1 [smploye| m [aafozy| @
51 ot62 | 0 |sse|oes| m [sn|osu| 0 [ |oss| 1
SAS | 0407 | I
ceL| o | 1 [smp|oms| m |a@afous| @
52 o4 | v [sse|osm| m [ sN|oms| o [ @ |oma] 1
sas | o413 | 1
L om| 1 [smplom | m |a@afoa| o
53 0317 | 1 [ssploms| o [svfom| m [ [oms| 1
Best . sas | 047 | 1
BRER| Scvees (M IV Lo | 1 [svploar| 1 [@alom| @
84 0065 | vi |ssp|os0| o [swfomo| m [ cB[ose| 1
sas |0 | m
eL| o | 1 [smp|owe| m |@afose| @
§5 0157 | m |ssP|0® | o |sN|oxs| m | B |osa| 1
sAs | 0463 | I
ceL|om7 | 1 [smplom| m |aafoam | m
36 o5 | v [sse|o| m [ sn|ow| m [ @ |osw| 1
sas | om3 | 1

Figure 8. Priorities of Services Criteria and Alternatives Supplier

There are 4 criteria used in this research, the highest weight criteria that can be
referenced by the company in choosing the Supplier is quality (weight of interest 29%),
hereinafter the cost (interest 26.8%), delivery (weight of interest 24.8%) and services (weight
of interest 19.4%). Data analysis result from AHP calculation, obtained using a questionnaire
of 5 respondents, stating that the alternative selection of each main material selected and best
according to the criteria, for the iron supplier is PT. Camar Baja Lestari, cement supplier is
PT. Sumber Abadi Sukses, and natural material supplier is PT. Citra BSD.

CONCLUSION AND SUGGESTION

XYZ companies rely heavily on suppliers for project sustainability, so that no delays
are caused by the improper selection of suppliers. To determine some concerns about
choosing the right supplier, one of them is using AHP method. Because AHP method is a
method by which the main input is human perception As [11] pointed out one major
weakness of the application-oriented AHP literature is that it tends to focus on the mechanics
of the AHP, instead of the practical implications of implementing the methodology. Selected
quality criteria based on the ability to provide consistent quality of each supplier. After that
new criteria consider the cost, delivery and service. It is very important to minimize the delay
of project completion.

We needed a methodology that was well supported with a well developed software
conducive to making a real life application that would be easily understood by the managers.
When there are many criteria involved, AHP is among the very few multiple criteria
approaches capable of handling them, especially if some of the criteria are qualitative. The
Expert Choice software enables sensitivity analysis of the results which is very important in
any really practical decision-making process. We were able to obtain the cooperation of the
decisionmaking team to structure the model and to get them to make the necessary judgments
to solve it. We attribute our success mainly to the ease of use of AHP and the existence of
easy-to-use commercial software. In this study the AHP model was used for a strategic
supplier selection process, but in addition to effective supplier selection purchasing managers
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can also use this model for supplier benchmarking, supplier development initiatives, and
evaluating supplier performance.
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