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Abstract— The challenges of e-commerce development
pressure every company to develop the appeal of the company's
business processes, which will impact high business revenue.
Evaluation is essential for a company to improve the assessment of
the company's products. The purpose of this study is to evaluate
the use of e-commerce applications from people's perspectives and
perceptions by specifically identifying indicators that have or have
not met user expectations in using them. This study is quantitative
research. The variables are attributes of service used derived from
the Delone & Mclean model. The measurement of user satisfaction
level is done using the Customer Satisfaction Index. The data
analysis method used is the Importance Performance Analysis
(IPA), done by comparing the level of importance and the level of
service performance felt by users. The satisfaction index result
obtained by the Shopee application is Very Satisfied with a value
of 80.23 %, the Tokopedia application obtained a satisfaction
index of Satisfied with a value of 78.58%, and the Bukalapak
application's satisfaction index is also Satisfied with a value of
73.22%. Importance Performance Analysis (IPA) methods are
used to acquire the knowledge of user satisfaction level regarding
any factors impacting the e-commerce application's performance
level in meeting user satisfaction. The result obtained by the
Shopee application for the IPA method is the absence of variables
going into the leading priority quadrant. In contrast, the
Tokopedia application has four variables, and the Bukalapak
application has five variables in the central priority quadrant.
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l. INTRODUCTION

E-commerce or electric commerce is the process of buying,
selling, and marketing goods, services, and information via the
internet network using an electronic system [1]. The utilization
of information and communication technology using the
internet is a phenomenon called electronic commerce or e-
commerce. This phenomenon is one of the utilization of
information and communication technology in which buying
and selling of goods or services are carried out via the internet.
Online sales made by most businesses started in 2017 to 2018,
which amounts to 45,31% [2]. According to the Central Bureau
of Statistics, from 13,485 e-commerce businesses, the value of
operating revenues from sales via the internet was 17.21 trillion,

with a total of 24.82 million online sales transactions [2].

The growth of several e-commerce businesses is thriving
rapidly every day, thus leading to intense competition between
companies. Every company develops a different business
appeal that can generate high revenue. According to the data
extort from the website iPrice.co.id filtered based on the
business model, it was found that Shopee, Tokopedia, and
Bukalapak are ranked 1, 2, and 3 respectively in most web visits
[3]. For the implementation of e-commerce company features
in Indonesia to bring more significant advantages and maximize
those features and the application performance, the organizers
and developers need to improve the quality of the application,
all in the service quality, system quality, and information
quality. Of course, it must be done by paying attention and
considering from the user experience perspective.

Several researchers had assessed the quality of Shopee; one
of them is by using aspects found in the WebQual with
usability, information quality, and service interaction
dimensions [4]. Moreover, a researcher is assessing the
usability quality of Tokopedia using McCall methods assessing
three aspects, namely system, user, and interaction [5]. There is
also a study on the quality assessment of Bukalapak using the
E-S-QUAL methods on the efficiency, system availability,
fulfillment, and privacy dimensions [6]. For these reasons,
therefore, the author of this study continues the research related
to the previous theme, which is evaluating the quality of the
three e-commerce applications (Shopee, Tokopedia, and
Bukalapak) and analyzing impacting factors in performance
level to improve the quality with the interest of user perspective.
The Delone & McLean model is used to measure the user
experience perspective on e-commerce applications. Customer
Satisfaction Index (CSI) is used to measure the overall level of
user satisfaction. In discerning the factors impacting e-
commerce applications' level of performance in fulfilling user
satisfaction, the researcher used Importance Performance
Analysis (IPA) methods, better known as quadrant analysis.

1. RESEARCH METHODS

A. Systematic of the Research

The researcher used the quantitative method since it is more
systematic, planned, structured, and not influenced by
conditions on the field. Quantitative research emphasizes the
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analysis of numeric data, which then be analyzed using the
appropriate statistical method following the researcher's needs.
The statistical test results present significance with inquire
relations. Therefore, the direction of the relationship obtained
depends on statistical tests, not scientific logic [7].
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Graphic 1. Research Flow

The steps taken in the analysis started with identifying and
formulating a research problem, followed by reading and
finding literature for a reference regarding the method used,
then collecting the data. Data collection is carried out by
cleaning data (eliminating double data, etc.). The collected data
was then tested for validity and reliability. When the data met
the criteria, data processing of CSI and IPA methods
implementation was carried out. The results were then analyzed
and evaluated. Finally, the conclusion is drawn following the
results obtained.

B. Delone & Mclean Model
Willian Delone and McLean are the successful Delone
& McLean model using information system as framework
and model to measure complex dependent variables [8].

C. Validity Test

A question is deemed valid if said question’s score
correlates significantly with the total score. Sugiyono
(2010) states, "testing validity is done by correlating the
score of each question with the total score."

The formula used to test instruments validity is Product
Moment correlation, which is [9]:

The validity test formula can be seen in number (3.2)

o= NIXY-CX)EY)
Vo JINEXZ-E NI YI-C

Description :

(3.)

rxy = correlation coefficient of an instrument
N = number of respondents

X = score of an instrument

Y = total score

The result of r_xy is compared to the product-moment
critical value (r_table). If the results obtained are r_xy >
r_table, each tested instrument is valid; otherwise, the
questionnaire needs to be revised. The r_table value is with
the level of significance of 5%

D. Reliability Test

Said valid questions must then be assessed of their
reliability. According to Suharsimi Arikunto (2006),
“Reliability refers to an understanding that an instrument is
reliable enough to be used as collection data tool since the
instruments are acceptable”. Reliability test id carried out
using the Alpha Cronbach formula, with the provision of:

If r_11 (Cronbach's alpha) > 0.6, questionnaire
questions are acceptable.

Reliability test formula can be seen in number (3.2),
(3.4) and (3.5), which are[9]:

k A
o= (5)(1-5) (32)
2 (Ex)*
S = D (3.3)
N 2
2_(2Y)
sp=ta- (3.4)
Description:
r 11 = Reliability value
S b2 = Total variance of each item
S t"2 = Total variance
k = number of instrument
N = number of respondent

E. Customer Satisfaction Index (CSI)

Customer Satisfaction Index (CSI) is the overall user
satisfaction index by considering expectations and user interests
to the service felt.

The formula for Customer Satisfaction Index method can be
seen in humber (3.5), (3.7), (3.8), (3.9) and (3.9).

Defining the Mean Importance Score (MIS)

Mis = el (3.5)
mYi=h+h+ B+t Y, (3.6)

Description:

n = number of respondent

Y; = The sum of all variables from i to n atributs (all

respondents)

i = importance value of i variable

e  Defining Weight Factors (WF)
WF = ?Z’;Isi x 100% (3.7)
¥ Mis; = Mis, + Mis, + Mis; + -+ Mis, (3.8)

Description:
MIS; = Mean Importance Score value of | variable
™ MIS; = The sum of all Mean Importance Score value
fromiton
e  Defining Mean Satisfaction Score (MSS)
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mMss = E=Xt (3.9)
?=1Xl‘ = X1 +X2 + X3 + .- +XTl (3.10)
Description:
n = number of respondent
X; = The sum of interest value from i to n attributes.
e  Defining Weight Score (WS)
Ws; = WFi x MSS (3.11)
Description:
WEF; =Weight Factor of i
MSS = Mean Satisfaction Score
Defining Customer Satisfaction Index (CSI)
csl = 2= 5 1009% (3.12)
n L WSi = WS, + WS, + WS; + -+ WS, (3.13)
Description:
HS = Maximum scale used
n
WSi  =The sumof WS value fromiton
i=1

WT, which is the mean of WS

Table 1. Interpretation Criteria of Customer Satisfaction Index
(CSI) Value

No Index Value (100%) Criteria
1 80% < satisfaction index < 100% | Very Satisfied
60% < satisfaction index < 80% | Satisfied

40% < satisfaction index < 60% | Satisfied Enough

20% < satisfaction index < 40% Less Satisfied

gl B O wWN

0% < satisfaction index < 20% Not Satisfied

F. Customer Satisfaction Index (CSI)
The use of Importance Performance Analysis (IPA) in
analyzing user satisfaction is ideal and appropriate.

The formula of Importance Performance Analysis can be
seen in numbers (3.12), (3.13), and (3.14).

Calculating Level the Suitability Level

TKi = 2x100% (3.12)
Description:

TKi = Respondents’ suitability level

Xi = Performance evaluation score

Yi = Interest evaluation score

Calculating the average score of importance and performance

for each attribute

=i y=X (3.13)
Description:

Y = Average score of importance level

X = Average score of performance level

n = Number of respondent

Calculating the average of the average scores of importance and

performance for overall attributes

X = X, Xt Y = G

p - (3.14)
X=X+t Xt X, (3.15)
L =V+h+ G+ +Y, (3.16)
Description:
k = Number of attributes

", X1 = The sum of average score of performance from
attribute i to n
™, Y1 = The sum of average score of interest from attribute i
ton
Cartesian Diagram
The result value of the average score of interest and

performance level is inserted into a Cartesian Diagram divided
into four quadrants.

Description of the quadrants is as follows [10]:
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Graphic 2. IPA Cartesian Diagram

e Quadrant | (Main Priority)

The variables included in the quadrant show that the
proposed attributes are to be improved because respondents
consider them necessary.

e Quadrant Il (Sustain Achievement)

The variables included in this quadrant show attributes
considered necessary by the respondents and have high service
quality.

e Quadrant 1l (Low Priority)

The variables in this quadrant show attribute that are below
the average score of interest or performance level.

e Quadrant IV (Excessive)

Variables in this quadrant show below-average interest
scores and above-average performance scores.

G. Sample

Population and research samples are needed to collect data.
The use of overall value to determine the sample size in
research is based on the Slovin formula, with a sampling error
of 10%. The sample size taken using the Slovin formula is as
follows [11]:

n= N
T N(e)2+1

(3.17)

Description:
n = Sample size
N = Popolation size
E = Percentage of tolerable sampling error

The percentage of sampling error is 5 to 10%. This study
admits 10% tolerable sampling error [12], derived from the
Slovin formula using the above equation.

The population counting of this study is based on the data
from play store with the category of the number of e-commerce
application downloaders, namely n Shopee = 100000000, n
Tokopedia = 50000000, and n Bukalapak = 10000000.
Therefore, based on the Slovin formula's sample of Shopee,

Tokopedia, and Bukalapak, there is a minimum of 100
respondents, respectively.

1. RESULTS AND DISCUSSION

A. Questionnaire Distribution

There are two questions on the distributed questionnaire,
namely application performance and attribute of interest or
statement from users. The questionnaire also uses Delone &
McLean's variables and indicators. The table is as follows.

B. Data Collection

Data collection was carried out in two stages of testing. The
first test was testing the accuracy of the measuring instrument
(questionnaire statement) lest stated valid by the validity test. It
is then followed by the second testing using the reliability tests
to fathom how far the measuring instrument (respondent's
answers) can be trusted. All testing was carried out by
distributing questionnaires developed from indicators of every
variable. The questionnaire was distributed online to hundreds
of respondents. Data from questionnaire collected for Shopee =
124, Tokopedia =113, and Bukalapak =100.

C. Customer Satisfaction Index (CSI)

Calculation example for the Shopee application using
variable number 1 is:

-~ Y, 5+4+5+5+4++5
1. Interest average : MISg; = Y =2V _ SHAYSISHAL A4S

n 124
4.34
2. WF%=—st_ = 23,1000 = 493
noMIs; 88
3. Performance average = MSS= X, = DG

4+4+5+5+4++4
120

4. WS =WF%XX,, =4.93 x 435 = 21.43

=434

Tabel 2. The CSI Result of Shopee

Average Average

No. Variable Level of No. | Variable Level of
Performance Performance

1 S1 4.35 493 | 4.34 21.43
2 S2 422 484 | 4.26 20.41
3 S3 3.68 4,62 | 4.06 16.99
4 S4 3.68 459 | 4.04 16.88
5 S5 4.09 486 | 4.27 19.86
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Average Average
No. | Variable Level of No. | Variable Level of
Performance Performance
21 N5 413 489 | 4.31 20.21
Total | 88 401.17

Index Value of Shopee Users Satisfaction with WT value of

401.17:

= (WT : maximum scale ) x 100%

= (401.17 : 5) x 100%

=80.23 %
The index value of user satisfaction acquired from Shopee
application service of 80.23% is on a scale of 80% - 100%,

meaning that Shopee application service is of Very Satisfied

meaning that Tokopedia application service is of Satisfied

index.

Calculation example for the Bukalapak application using

variable number 1 is:

T Y, 44+4+5+4+5++5
1. Interest average: MISg; = Y = LYoy _ AHa+SHAASY 45

n 100
427
2. WF%=qgsi= 227 _ =475
' YR, MIS;  89.89x 100 )
3. Performance average = MSS= X, = % —
4F4+5+4+5+ 43 3.63

100

4. WS=WF%XxX,; =4.75x3.63=17.24
Table 4.4 The CSI Result of Bukalapak

index.

Table 4.2 The CSI Result of Tokopedia

Average Average

No. | Variable Level of No. | Variable Level of
Performance Performance

1 S1 4.03 471 | 4.25 21.43
2 S2 4.02 481 | 4.34 20.41
3 S3 3.90 4.79 | 4.32 16.99
4 S4 3.92 4.75 | 4.28 16.88
5 S5 4.04 4.84 | 4.36 19.86
21 N5 4.05 482 | 4.35 20.21
Total | 90.10 392.88

Index Value of Tokopedia Users Satisfaction with WT value of
392.88;

= (WT : maximum scale ) x 100%
=(392.88: 5) x 100%
=78.58 %

The index value of user satisfaction acquired from Tokopedia

application service of 78.58% is on a scale of 60% - 80%,

Average Average

No. | Variable Level of No. | Variable Level of
Performance Performance

1 S1 3.63 4.75 | 4.27 17.24
2 S2 3.77 476 | 4.28 17.95
3 S3 3.63 4.76 | 4.28 17.28
4 S4 3.61 4.69 | 4.22 16.95
5 S5 3.67 472 | 4.24 17.31
21 N5 3.75 4,93 | 4.43 18.48
Total | 89.89 366.12

Index Value of Bukalapak Users Satisfaction with WT value of
366.12 :

= (WT : maximum scale ) x 100%
= (366.12 : 5) x 100%
=73.22%

Based on the index value of user satisfaction acquired from
the Bukalapak application service of 73.22 % is on a scale of
60% - 80%, meaning that the Bukalapak application service is
of the Satisfied index.

D. Mistakes Importance Performance Analysis (IPA)
e Shopee
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Graphic 3. Cartesian Diagram Results of Shopee

In the above picture, it is concluded that each variable
covers all quadrants. It is indicated from the diagram that there
are no variables that fall into the category of quadrant | (Main
Priority).
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Graphic 4. Cartesian Diagram Results of Tokopedia

In the above picture, it is concluded that each variable
covers all quadrants. Furthermore, those that fall into quadrant
one of the main priorities for improving performance are S3, 11,
C2, and N1 variables.

o Bukalapak
5 i, .
g
£
£ oo 3
H =
< Iﬂ o[l D
o -8
B
o
420 .

Kinerja

Graphic 5. Cartesian Diagram Results of Bukalapak

In the above picture, it is concluded that each variable
covers all quadrants. Moreover, those fall into quadrant one, or

the main priority are 13, C1, U1, N2, and N4 variables.

Iv. CONCLUSION

The user satisfaction index based on Delone & McLean
model approach and the Customer Satisfaction Index
calculation for the Shopee application is Very Satisfied with a
value of 80.23%. The satisfaction index for the Tokopedia
application is Satisfied with a value of 78,58%. The satisfaction
index for the Bukalapak application is Satisfied with a value of
73.22 %. Therefore, according to the satisfaction index value,
Shopee is ranked first, while Tokopedia and Bukalapak ranked
second and third, respectively.

Based on the Importance Performance Analysis (IPA)
method using the Delone & McLean model approach from
users' perception and perspective for Shopee application, there
are no variables in quadrant one that falls into main priority. At
the same time, there are four variables for said quadrant for
Tokopedia application and seven variables for Bukalapak
application.
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