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Tokopedia, Shopee, Bukalapak, Lazada Indonesia, Blibli, 

and JD.id are the 6 major e-commerce sites in Indonesia 

based on the eIQ survey in 2019. The increase in economic 

growth is also influenced by the significant increase in e-

commerce transactions. Customers have their personal 

opinions in choosing the e-commerce they use.Various 

criteria in choosing e-commerce often confuse customers in 

choosing e-commerce according to their needs while the 

fierce competition in e-commerce makes the choice difficult 

for customers.In providing the most suitable e-commerce 

options for customers, DSS can be used for that selection. In 

this study, the use of FUCOM-SAW is able to be used in 

calculating the selection of e-commerce based on the 

preferences of the decision maker assisted by the CRISP-DM 

framework in the process. 4 decision makers assign 

weighting criteria using FUCOM and assessments from the 

eIQ survey are used as alternative data and are used to 

generate the best preferences for e-commerce customers.The 

results of calculations using FUCOM-SAW show that 

Bukalapak is the favorite e-commerce with a value of 0.8701 

while Blibli and Tokopedia are in second and third positions. 

The preference by the decision maker greatly affects the 

results of the weighting of the criteria. 
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INTRODUCTION  

Indonesia is likely to become a leader in the 

Southeast Asian market through e-commerce 

transactions, because almost all active 

Internet users in Indonesia have used e-

commerce to transact continuously [1]. 

Based on 2019 data, e-commerce 

transactions in Indonesia have reached 21 

billion US dollars and surprisingly these 

transactions will continue to increase over 

time and in 2025 it is predicted to reach 82 

billion US dollars [2]. The increase in 

internet use in Indonesia, especially during 

the COVID-19 pandemic which imposed a 

series of restrictions on social distancing, 

WFH habits, led to a spike of up to 50% in 

the increase in daily web traffic [3]. The 

active role of the government related to 

consumer protection which has penetrated 

into the realm of transactions from e-

commerce has increased consumer 
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confidence in using e-commerce and 

encouraged the growth of e-commerce in 

Indonesia [4]. This is not wasted by e-

commerce companies to be able to increase 

company profits by spreading their services 

and also deepening market penetration. E-

commerce companies also need not only 

looking for profit, but also need to provide 

promotions, maintain transaction security, 

price wars and improve service quality to 

retain existing customers and attract new 

customers.Indonesia has a lot of e-commerce 

to establish transactions with customers, but 

only the 6 largest e-commerce companies 

can penetrate the market well, including 

Tokopedia, Shopee, Bukalapak, Lazada 

Indonesia, Blibli, and JD.id [5]. Ease of use 

of e-commerce in transactions, it is not 

always comfortable to be accepted by 

customers. there are various problems such 

as differences between product displays and 

those received by customers, packaging and 

delivery problems, transaction security, 

customer service or the use of applications 

that sometimes have too many 

advertisements or are not friendly to some 

user segments. 

The Decision Support System (DSS) can be 

used to provide customers with suggestions 

to help them choose the right e-commerce 

based on their personal preferences. DSS is 

an effective system that can help users make 

complex decisions based on alternatives, 

standards, and their own preferences [6]–[8]. 

DSS uses decision rules, analysis models, 

comprehensive databases and decision maker 

knowledge [9]–[12]. 

This study chose a combination of the 

FUCOM-SAW method. FUCOM-SAW was 

chosen in providing solutions in the selection 

of e-commerce because FUCOM is good at 

simpler algorithms, more reliable 

standardized result weights, fewer 

comparisons between standards, and allows 

the use of predetermined integers, decimals, 

or comparisons in decisions between 

standards value, making it better than AHP 

or BWM [13]–[16]. SAW is a simple method 

that is able to analyze existing alternatives to 

produce a decision easily [17]–[19]. Several 

previous studies have compared different 

alternatives, criteria and methods, and have 

achieved good results in using DSS to select 

the best e-commerce [20]–[23]. Based on the 

background described above, this study 

hopes to use the FUCOM-SAW method for 

calculations to assist e-commerce customers 

in selecting the most appropriate e-

commerce to use according to personal 

preferences. 

 

I. LITERATURES REVIEW 

1. E-Commerce 

E-commerce is the process of selling, 

buying, exchanging, transferring products, 

services or information through computer 

networks connected to the internet. E-

commerce uses traditional business process 

forms and uses social networks through the 

Internet [24]. If done well, business 

strategies can be successful, ultimately 

increasing customer engagement, brand 

awareness and revenue, and increasing 

customer satisfaction. E-commerce can run 

well based on the 4C principles, such as 

connection, creation, consumption, control. 

E-commerce can provide a boost to 

consumers that leads to the company's return 

on investment (ROI), where this can be 

calculated by active participation such as 

feedback or reviews from consumers, sharing 

consumers on their social media or even 

recommending e-commerce to be used by 

others. 

The six major e-commerce mentioned 

earlier, in a more in-depth way, each has its 

own merits.Based on the 2019 Consumer 

Pulse eIQ survey, it shows that people shop 

on the site for certain reasons. If customers 

are interested in buying fashion products at 

affordable prices, they will use Shopee for 

transactions. If customers plan to look for 

Mom & Baby or Grocery products, they can 

transact using JD.id or Blibli. This shows 

that each e-commerce has built 

differentiation even though there are still 

very tight price and quality wars. 
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2. Decision Support System (DSS) 

DSS is an advanced information system that 

is closely related to management, 

computerized in such a way that it 

communicates interactively with users to 

provide ratings based on alternatives and 

criteria [25]–[27]. Multi Criteria Decision 

Making (MCDM) is a method in DSS that 

can provide a ranking of the best alternatives 

from a number of alternatives and criteria 

that have been prepared in advance [28], 

[29]. MCDM is divided into two categories, 

namely Multiple Objective Decision Making 

(MODM) and Multiple Attribute Decision 

Making (MADM). 

 

3. Full Consistency Method (FUCOM) 

Full Consistency Method (FUCOM) was 

developed by Dragan Pamučar, ŽeljkoStević 

and SinišaSremac in 2018 and was 

developed based on the principle of pairwise 

comparison and validation of deviation from 

full consistency (DFC) [15]. In addition to 

having a small number of pairwise 

comparison criteria, FUCOM has the ability 

to validate results by defining deviations 

from the maximum consistency of 

comparisons and appreciating transitivity 

(complementary) in pairwise comparison 

criteria. FUCOM also accommodates the 

subjective influence of decision makers on 

the final score of the criteria weights. This 

refers to the first and second steps in 

FUCOM, where decision makers rank 

criteria based on their personal preferences 

and perform pairwise comparisons by 

ranking the criteria that have been 

determined [30]–[32]. 

The following is a procedure for obtaining 

the weighting of the criteria using FUCOM. 

In the first step, the criteria from a set of 

evaluation criteria are defined and ranked. 

The ranking is carried out according to the 

suitability of the criteria, starting from the 

criteria that are expected to have the highest 

coefficient weight to the least significant 

criteria. Thus, the criteria are sorted 

according to the expected value of the weight 

coefficient obtained [33]: 

𝐶𝑗  1 > 𝐶𝑗  2 > ⋯ > 𝐶𝑗  𝑘   

In the second step, a comparison of the 

ranking criteria is carried out and the 

comparative priority  𝜑 𝑘

𝑘+1

 , 𝑘 = 1,2, … , 𝑛; 

where k represents the ranking criteria) of the 

evaluation criteria: 

Φ =  𝜑1

2
, 𝜑2

3
, … , 𝜑 𝑘

𝑘+1

  

In the third step, the final value of the weight 

coefficient of the evaluation criteria is 

calculated 

 
𝑤𝑘

𝑤𝑘+1
= 𝜑 𝑘

𝑘+1

 ≤ 𝜒, ∀𝑗 

 
𝑤𝑘

𝑤𝑘+2

= 𝜑 𝑘

𝑘+1  

𝜑𝑘+1

𝑘+2

 ≤ 𝜒, ∀𝑗 

 𝑤𝑗 = 1, ∀𝑗

𝑛

𝑗 =1

 

𝑤𝑗 ≥ 0, ∀𝑗 

 

4. Simple Additive Weighting (SAW) 

The SAW method is often also known as the 

weighted addition method [34]. The SAW 

method has the basic concept of finding the 

weighted sum of the performance ratings for 

each alternative on all attributes. The SAW 

method requires the process of normalizing 

the decision matrix (𝑋) to a scale that can be 

compared with all alternative ratings. In this 

study, the weighting has been completed 

using the FUCOM method, followed by 

ranking calculations using the SAW method 

starting from the alternative normalization on 

SAW to getting the preference value. 

The preference value  𝑽𝒊  is obtained based 

on the sum of the normalized matrix row 

elements (𝑹) with the preference weights (𝑾) 

corresponding to the matrix column 

elements. 

𝑽𝒊 =  𝒘𝒋𝒓𝒊𝒋

𝒏

𝒋=𝟏

 

 

II. CRISP-DM FRAMEWORK 

Cross-industry Data Mining Standard 

Process (CRISP-DM) is a standard for data 

mining, decision support system and 

knowledge discovery project development, 

because it is most widely used in this type of 

development process [35]–[38]. The CRISP-



GEDE SURYA MAHENDRA / JOURNAL TECH-E - VOL. 5. NO. 1 (2021)  

 

   78 

DM reference model provides an overview 

of the data mining project life cycle, which 

can be broken down into six phases, namely 

Business Understanding, Data 

Understanding, Data Preparation, Modeling, 

Evaluation and Deployment [39].  

 

 
Fig 1: CRISP-DM framework 

 

III. METHODS 

This research model uses CRISP-DM with 

several stages from business understanding, 

continued to the data understanding stage, 

then data preparation, modeling, evaluation 

and ends at the deployment stage. At the 

business understanding stage, a full 

understanding of the existing problem 

conditions is carried out by conducting 

observations, interviews, research document 

studies to obtain a clear analysis to achieve 

the objectives and results of the research.The 

problem that arises in this study is the 

confusion of customers in choosing their 

favorite e-commerce that can be used. The 

purpose of this research is to assist customers 

in choosing the right e-commerce according 

to their personal preferences. E-commerce 

companies also get an evaluation of their 

shortcomings to be able to develop their 

business better in the future.This study will 

use FUCOM-SAW as a method for 

determining e-commerce with 6 criteria and 

6 alternatives based on a survey from eIQ 

Consumer Pulse released in 2019. The 

criteria used are reputation & safety, prices, 

products, customer service & payment, 

delivery, and user experience, applications, 

& policies. The alternatives used are the 6 

largest e-commerce sites in Indonesia, 

namely Tokopedia, Shopee, Bukalapak, 

Lazada Indonesia, Blibli, and JD.id. There 

are 4 decision makers who actively use e-

commerce as their daily transactions. 

Furthermore, at the data understanding stage, 

an evaluation of the quality of the data used 

in this study was carried out. Some things 

that can be done include data collection, data 

analysis and research on the validity of the 

data. Then at the data preparation stage, the 

right data selection is carried out so that it 

can be used and gives good results in DSS 

calculations. In the modeling stage, the 

FUCOM-SAW method will be implemented 

in the calculation stage in determining e-

commerce according to the preferences of its 

users.Research flow chart can be seen in 

Figure 2. 

 

 
Fig 2: Research flow chart 

 

The first stage in the application of FUCOM-

SAW is the selection of data on the 

comparison of significance between criteria 
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given by the decision maker. This data will 

be processed using FUCOM with stages in 

the form of comparison of significance 

between criteria, determining priority 

comparisons and generating criteria weights 

by calculating the minimization function 

assisted by the use of the LINGO 

application. if there are several decision 

makers, then the average calculation of the 

weight of criteria will be carried out using 

the geometric mean and normalization will 

be carried out. Alternative data will be 

calculated using the SAW method or also 

known as the WSM (Weighted Sum Model) 

method. Alternative data will be calculated 

to obtain normalized alternative data. 

Normalized alternative data from the SAW 

method and weight of criteria data from 

FUCOM will be calculated which results in 

weighted normalized alternative data. Based 

on this weighted normalized alternative data, 

the preference value will be calculated to 

determine the most favorite e-commerce in 

Indonesia from the customer's choice. 

The alternative with the highest preference 

value is selected as the superior alternative. 

After the modeling stage is complete, it is 

continued with the evaluation stage which 

tests the results of the DSS recommendations 

which provide results in the form of 

preference values and ratings. The final stage 

of the CRISP-DM model is deployment 

where at this stage the results are distributed 

both in compiling final reports, publishing 

scientific articles or distributing software if 

software implementation is carried out. 

IV. RESULT 

In order to realize the calculation of favorite 

e-commerce by the FUCOM-SAW method, 

the judgment criteria of favorite e-commerce 

are weighted based on questionnaire data 

from decision makers who have a good 

understanding and are active in the use of e-

commerce, converted to weighted standard 

criteria. To generate the weight of criteria 

using FUCOM, the number of decision 

makers (DM) used are 4 people who are 

actively using e-commerce and understand 

well about e-commerce, which will be called 

the Decision Maker 1 (DM1), Decision 

Maker 2 (DM2), Decision Maker 3 (DM3) 

and Decision Maker 4 (DM4). The number 

of e-commerce used is 6 mayor e-commerce 

company in Indonesia. Using the FUCOM 

method, these four decision makers provide a 

weighted standardized evaluation by 

providing a standardized level of importance, 

and calculation of mathematical coefficient 

and transitivity ratios. The decision maker 

chooses the most preferred standard and 

assigns a value of 1, which is the same as the 

previous value, or adds an ordinal or decimal 

value at the end before the next standard of 

choice, so the lower the weight, the better. 

Table 1 lists the weights of the four decision 

makers on each criterion. 

 
Table 1. Weighted criteria based on the four 

decision makers 

Criteria C1 C2 C3 C4 C5 C6 

DM1 1,4 1,0 2,2 2,0 2,5 1,7 

DM2 1,5 1,2 1,0 2,5 2,0 1,7 

DM3 1,5 1,2 1,0 2,0 1,7 1,6 

DM4 1,4 1,0 2,2 2,0 2,5 1,7 

 

In addition, calculations are focused on 

decision maker 1 (DM1), and calculations 

from other sources will follow computations 

of DM1. Carry out the DM1 weighting from 

the smallest to the largest weight. In 

addition, the value of comparison priority 

calculation is the calculation of the weight 

coefficient ratio, and mathematical transitive 

calculations are also carried out based on the 

ratio of the weight coefficient. Table 2 shows 

the standard weighted rating of DM1. 

 
Table 2. Weighted criteria based on the DM1 and 

sorted ascending 

Criteria C2 C1 C6 C4 C3 C5 

DM1 1 1,4 1,7 2 2,2 2,5 

 

Comparative priority calculation and weight 

coefficient ratio on DM1, calculated using 

the following steps, using equation (1). 

 
𝜑𝐶2

𝐶1 = 1.4
1.0 = 1.40000; 𝑤2

𝑤1 = 1.40000 

𝜑𝐶1
𝐶6 = 1.7

1.4 = 1.21429 ; 𝑤1
𝑤6 = 1.21429 
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𝜑𝐶6
𝐶4 = 2.0

1.7 = 1.17647; 𝑤6
𝑤4 = 1.17647 

𝜑𝐶4
𝐶3 = 2.2

2.0 = 1.10000; 𝑤4
𝑤3 = 1.10000 

𝜑𝐶3
𝐶5 = 2.5

2.2 = 1.13636; 𝑤3
𝑤5 = 1.13636 

 

Calculation of mathematical transivity from 

the calculation of the weight coefficient ratio 

on DM1, calculated using the following 

steps, using equation (2). 
𝑤2

𝑤6 = 1.40000 × 1.21429 = 1.70000 

𝑤1
𝑤4 = 1.21429 × 1.17647 = 1.42857 

𝑤6
𝑤3 = 1.17647 × 1.10000 = 1.29412 

𝑤4
𝑤5 = 1.10000 × 1.13636 = 1.25000 

The final results of mathematical modeling 

to determine the evaluation criteria weight 

coefficient for DM1 are as follows. 

 
min𝜒 
𝑠. 𝑡. 

 
𝑤2

𝑤1
− 1.40000  ≤ 𝜒,  

𝑤1

𝑤6
− 1.21429 ≤

𝜒,  
𝑤6

𝑤4
− 1.17647 ≤ 𝜒,  

𝑤4

𝑤3
− 1.10000 ≤

𝜒,  
𝑤3

𝑤5
− 1.13636 ≤ 𝜒,   

 
𝑤2

𝑤6
− 1.70000 ≤ 𝜒,  

𝑤1

𝑤4
− 1.42857 ≤

𝜒,  
𝑤6

𝑤3
− 1.29412 ≤ 𝜒,  

𝑤4

𝑤5
− 1.25000 ≤ 𝜒,   

 𝑤𝑗 = 1

6

𝑗 =1

, 

𝑤𝑗 ≥ 0, ∀𝑗 

 

Then the mathematical modeling obtained is 

solved using the help of the LINGO 

application program to perform the 

minimization function. The notation and 

results of the minimization function to find 

the weight coefficient of the FUCOM 

evaluation criteria using LINGO can be seen 

in Figure 3. Because it uses 4 decision 

makers, it is necessary to get the average of 

the weight of criteria by calculating based on 

the geometric mean and doing normalization, 

where the calculation results can be seen in 

table 3. The Weight Coefficient Evaluation 

Criteria pie chart, are presented in Figure 4. 

The results of the normalization of the 

weight of criteria from all decision makers 

show that the price factor (C2) which 

reached 23,13% was a factor that became the 

main focus of e-commerce selection 

followed by product (C3) which reached 

19,64%, and reputation & security (C1) 

became the next biggest factor which 

reached 16,77%. 

 

 
Fig 3: Notation and Minimation Function Results to Find the Weight Coefficient of FUCOM Evaluation 

Criteria Using LINGO 
 

Table 3. The weight coefficient of evaluation criteria for the four decision makers and in normalized 

geomean using FUCOM 

Criteria W1 W2 W3 W4 W5 W6 SUM 

DM1 0,19532 0,27344 0,12429 0,13672 0,10938 0,16085 1 

DM2 0,16317 0,19832 0,24560 0,10411 0,13655 0,15224 1 

DM3 0,14999 0,25498 0,19614 0,12142 0,12749 0,14999 1 

DM4 0,15823 0,19779 0,23735 0,11867 0,13962 0,14834 1 

Geomean 0,16584 0,22868 0,19416 0,11967 0,12769 0,15278 0,16584 
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Norm Geomean 0,16771 0,23127 0,19635 0,12103 0,12913 0,15451 1 

 

 
Fig 4: Weight Coefficient Evaluation Criteria using FUCOM 

After using FUCOM to obtain the weighting 

standard, you can use SAW to calculate the 

preference value. Generally speaking, when 

calculating the preference value, start from 

the normalization of the substitute value, and 

calculate the preference value and ranking by 

weighting the normalization of the substitute 

value. The alternatives used are Blibli (Alt1), 

Bukalapak (Alt2), JD.ID (Alt3), Lazada 

(Alt4), Shoopee (Alt5), and Tokopedia 

(Alt6) sorted by name from e-commerce. 

Based on the pre-determined E-Commerce 

data, the resulting data is shown in Table 4 

as follows. 

 
Table 4. E-Commerce Alternative Data 

Alter- 

native 
C1 C2 C3 C4 C5 C6 

Alt1 29,8 29,9 138,6 32,0 48,1 19,8 

Alt2 34,4 21,9 141,8 37,0 32,7 32,4 

Alt3 26,6 26,4 143,7 25,5 54,2 22,8 

Alt4 35,9 23,5 143,0 31,9 46,2 19,5 

Alt5 33,3 23,6 144,6 28,6 48,4 23,0 

Alt6 37,0 21,7 145,5 33,6 30,7 31,6 

MIN 26,6 21,7 138,6 25,5 30,7 19,5 

MAX 37,0 29,9 145,5 37,0 54,2 32,4 

 

Based on the previously determined 

alternative data, followed by the calculation 

of the normalized alternative data using the 

SAW method.The normalization of the SAW 

method under benefit conditions is done by 

dividing the value of the criteria by the 

maximum value of the criteria in the column. 

An example of normalization in 1
st
 

alternative, is shown in the calculation as 

follows: 

𝑟11 =
29,8

37,0
= 0,805; 𝑟12 =

29,9

29,9
= 1,000;  

𝑟13 =
138,6

145,5
= 0,953; 𝑟14 =

32

37,0
= 0,865; 

𝑟15 =
48,1

54,2
= 0,887; 𝑟16 =

19,8

32,4
= 0,611; 

For other alternatives, use the same steps to 

be able to produce normalized alternative 

values, where the calculation results are 

shown in table 5. 

 
Table 5. E-Commerce Normalization Alternative 

Data Using SAW 

Alter- 

native 

C1 C2 C3 C4 C5 C6 

Alt1 0,805 1,000 0,953 0,865 0,887 0,611 

Alt2 0,930 0,732 0,975 1,000 0,603 1,000 

Alt3 0,719 0,883 0,988 0,689 1,000 0,704 

Alt4 0,970 0,786 0,983 0,862 0,852 0,602 

Alt5 0,900 0,789 0,994 0,773 0,893 0,710 

Alt6 1,000 0,726 1,000 0,908 0,566 0,975 

 

Each alternative value is normalized for each 

alternative, then it is necessary to calculate 

the weighted normalization alternative value 

and then the results of the weighted 

normalization alternative values are added up 

line by line to get the preference value, 

where the criteria weight is generated in the 

FUCOM method and the substitute 

normalization value in the SAW method. 

Example of calculating preference value 

using FUCOM-SAW in 1
st
 alternative, is 

shown in the calculation as follows: 

 

𝑉𝑖 =  𝑤𝑗 𝑟𝑖𝑗

𝑛

𝑗 =1

 

𝑉1 =   

 0,16771 × 0,805 ;  0,23127 × 1,000 ;
 0,19635 × 0,953 ;  0,12103 × 0,865 ;
 0,12913 × 0,887 ;  0,15451 × 0,611 
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𝑉1 =   
0.1351; 0.2313; 0.1870;
0.1047; 0.1146; 0.0944

  

𝑉1 = 0,8671 

 

For other alternatives, use the same steps to 

be able to produce preference value, where 

the calculation results are shown in table 5. 

 
Table 6. Preference value determination of 

favorite e-commerce using FUCOM-SAW 

Alternative Preference Value Rank 

Alt1 Blibli 0,8671  2nd 

Alt2 Bukalapak 0,8701  1st 

Alt3 JD.ID 0,8400  6th 

Alt4 Lazada 0,8449  5th 

Alt5 Shoopee 0,8472  4th 

Alt6 Tokopedia 0,8656  3rd 

 

 
Fig 5: Preference value determination of favorite e-

commerce using FUCOM-SAW 

V. CONCLUSION 

This study succeeded in implementing 

calculations using FUCOM-SAW, based on 

the decision maker used, using 6 criteria and 

also 6 alternatives tested to determine the 

favorite e-commerce in Indonesia. When 

using FUCOM to calculate standard weights, 

it can be seen that the price factor (C2) is the 

most considered factor by decision makers, 

followed by product (C3) and reputation & 

security (C1) factors. Using the FUCOM-

SAW calculation, Bukalapak is the most 

popular e-commerce in Indonesia, followed 

by Blibli in the second position, and 

Tokopedia in the third position, and 

respectively Shopee, Lazada and JD.ID 

ranked last among the alternatives tested. 

The result of this calculation is closely 

related to the weight assigned to each 

criterion by the decision maker at the 

beginning. If the decision maker changes the 

weight, the ranking results may change.It is 

hoped that this FUCOM-SAW calculation 

can assist customers in determining the e-

commerce that suits their preferences and the 

e-commerce business can correct the 

weaknesses they currently have. 
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