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Abstract—This research proposes a mobile application-based e-commerce
competence assessment for SMEs in Thailand. The new e-commerce competence
assessment is based on digital competence framework, e-commerce textbooks,
training contents and experts’ in-depth interview which their knowledge will help
to identify the current e-commerce dimensions and indicators in Thailand. The
proposed e-commerce competency framework comprises of 8§ dimensions: 1) In-
formation Processing and Technology 2) Communication and Collaboration 3)
Content Creation 4) Safety, Security and Privacy 5) Problem Solving and Self
Development 6) Business Fundamental 7) Legal and Regulations and 8) Lan-
guage. These assessment dimensions are well suited for SME in Thailand. The
dimensions are later developed in the form of mobile application using the wa-
terfall model. The application is evaluated using Technology Acceptance Model
(TAM). The mobile application is evaluated by 30 SME entrepreneurs. The re-
sults show that the use of the application (perceived usefulness) reveals the
strengths, weaknesses and potential of SME entrepreneurs which are beneficial
for the self-assessment of online selling skills (X = 4.50). For the perceived ease
of use, result reveals that it is very easy to conduct a self-assessment through the
application (X = 4.63). As for Attitude toward using the application was positive
(X =4.73). For the intention to use, SME entrepreneurs are willing to use this in
the future (X = 4.57). It is also shown that 100% of 30 respondents are interested
in using the system. This proposed application will help entrepreneurs to identify
what improvements are needed and assist government authorities in viewing e-
commerce competence reports in order to plan training sessions and strategies in
order to improve entrepreneurs’ e-commerce performances.

Keywords—E-Commerce, Technology Acceptance Model, Assessment, Com-
petence, E-Commerce Competency

1 Introduction

At present, the internet is widespread. People around the world are able to communi-
cate with each other without borders, including online trading, and there has been an
increase in internet speed in order to support the increasing number of online trading in
the world [1], [2]. E-Commerce is the fastest growing global retail channel and will
continue to grow through 2022 [3]. According to eMarketer’s estimates, e-commerce
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sales accounted for one-tenth of total retail sales worldwide in 2017. It is forecasted
that sales will account for two-thirds of global e-commerce by 2021 for the Asia pacific
region [4].

In Thailand, the Electronic Transactions Development Agency (ETDA), Ministry of
Digital Economy and Society [5] conducted a survey comparing the behavior of internet
users in 2019 with the survey results of Thai e-commerce from 2018. Data showed that
61.1% of respondents use the internet, an average increase of 3.50 hours from the pre-
vious year. As for the most popular activities on the internet, results showed that the
majority of respondents use Social media (93.6%), followed by email delivery (74.2%),
then information search (70.8%), then TV and online music (60.7%) and finally online
purchases (51.3%). This shows that online purchasing is one of the top five activities
on the Internet. Furthermore, the number of uses increased by 50.8% from 2017 with
an additional surge of 51.3% in 2018. This correlates to the survey results of the coun-
try's e-commerce, which has been continuously growing approximately 8-10% per year
as revealed in the Thailand E-Commerce Week 2019 survey on February 2, 2019 [6].

With the trend of online trading increasing both in the world and in the country, the
Thai government has been encouraging everyone to have the knowledge and capability
to sell online. This involves established training programs for entrepreneurs, such as
Business Transformation to Digital Economy Project, SMEs GO Online Project and
Digital OTOP Project in order to develop the capability of people both online and re-
garding ICT, namely skills in being a Smart ICT User in an enhanced ICT workforce
with expertise and an international mindset [7]. Furthermore, the training develops busi-
ness capabilities in people, SMEs and community enterprises to be able to compete in
the modern world [8].

The competency development of SMEs should be systematically standardized so it
could be used as a tool to develop the country's manpower more effectively [9]. Hence,
for this study an E-Commerce Competency Framework was developed in order to eval-
uate individuals’ e-commerce performance, which has been created as an e-commerce
competency assessment mobile system. People are using the internet on their mobile
phones more often in their daily life, whether it be during travelling or in public places
[5], including using the internet on their mobile phones for text messaging, mobile
banking, online reading, downloading software, online gaming and online courses,
which are done anywhere and anytime. [10] [11].

This empirical study aims to develop an E-Commerce Competence Framework,
which will be developed in the form of mobile applications and used to investigate the
adoption of e-commerce competency assessment systems. This system can measure en-
trepreneurial competencies and will help entrepreneurs to identify the e-commerce
knowledge gaps which needs improving. Furthermore, it can support the government
in allocating budget for various training programs that are suitable for entrepreneurs.
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2 Conceptual Background and Theory

2.1 Digital competence framework

When developing applications, in this case, the e-commerce competence assessment
system, it is necessary to have content for the application that can be used to assess
entrepreneurs, that is, indicators of e-commerce competency. Therefore, a search was
carried out on existing studies related to an e-commerce competency indicator on
SCOPUS, ScienceDirect and google scholar website with the e-commerce competence
framework and ecommerce competence keywords. While there exists no study on e-
commerce competency development, the researchers found studies in other areas of
competency development, e.g. medical [12] nursing [13] pharmaceutical and [14] phys-
iotherapy [15]. Nonetheless, there exists a similar area of research on e-commerce com-
petency, known as Digital Competence Framework [16], which is the ability in using a
computer and the Internet in the digital era. Since electronic commerce, or e-commerce,
is the buying and selling of goods and services on the Internet [17], e-commerce is taken
to mean doing business electronically [18]. Furthermore, according to the World Trade
Organization (WTO) [19], "E-commerce includes the production, advertising, sales and
distribution of products traded and paid on the Internet, but delivered tangibly. All prod-
ucts delivered as well as information are digitalized through the Internet”. This indicates
that digital competency is the measure of computer and internet performance only.
Therefore, product/service trading indicators must be applied together. This study pro-
poses an E-Commerce competence framework, which uses digital competence frame-
work as a grounded theory and E-Commerce Textbook Contents [20] and National E-
Commerce Training Contents [21] to established a questionnaire, which will be ana-
lyzed and summarized by e-commerce experts and proposed as new knowledge in the
field of E-Commerce Competence Framework.

The Digital Competence Framework [16] comprises of 5 categories: 1). Information
processing, 2). Communication, 3). Content Creation, 4). Safety and 5). Problem solv-
ing, and 22 indicators [22], as shown in Table 1.

The E-Commerce Textbook Contents [20] was utilized as a base theory in this re-
search study. There are previous studies that used textbook contents to develop compe-
tency framework [13] [23] [24] [25]. The E-Commerce Textbook Contents are divided
into 3 parts: Introduction about digital business and e-commerce, Strategy and Appli-
cation, and Implementation, as shown in Table 2.

50 http://www.i-jim.org



Table 1. Digital Competence Framework

Competence areas 21 Competences
1. Information processing |l. I can look for information online using a search engine.
2. Iknow not all online information is reliable.
3. Ican save or store files or content (e.g. text, pictures, music, videos,
web pages) and retrieve them once saved or stored.
2. Communication 1. Ican communicate with others using mobile phone, Voice over IP (e.g.
Skype) e-mail or chat — using basic features (e.g. voice messaging,
SMS, send and receive e-mails, text exchange).
2. Ican share files and content using simple tools.
3.  Iknow I can use digital technologies to interact with services (as gov-
ernments, banks, hospitals).
4. Iam aware of social networking sites and online collaboration tools.
5. I am aware that when using digital tools, certain communication rules
apply (e.g. when commenting, sharing personal information).
3. Content creation 1. Ican produce simple digital contents (e.g. text, tables, images, audio
files) in at least one format using digital tools.
2. I can make basic editing to contents produced by others.
3. Iknow that contents can be covered by copyright.
4. Ican apply and modify simple functions and settings of software and
applications that I use (e.g. change default settings).
4. Safety 1. Ican take basic steps to protect my devices (e.g. using anti-viruses and
passwords). I know that not all online information is reliable.
2. 1am aware that my credentials (username and password) can be stolen.
3. Iknow I should not reveal private information online.
4. Iknow that using digital technology too extensively can affect my
health.
5. I take basic measures to save energy.
5. Problem solving 1. Ican find support and assistance when a technical problem occurs or
when using a new device, program or application.
2. 1know how to solve some routine problems (e.g. close program, re-start
computer, re-install/update program, check internet connection).
3. Iknow that digital tools can help me in solving problems. I am also
aware that they have their limitations.
4. When confronted with a technological or non-technological problem, I
can use the digital tools I know to solve it.
5. I am aware that I need to update my digital skills regularly.
Table 2. E-Commerce Textbook Contents
Part Contents
Part 1 Introduction 1. Introduction to digital business and e-commerce
2. Marketplace analysis for e-commerce
3. Managing digital business infrastructure
4. E-environment
Part 2 Strategy and applications |5. Digital business strategy
6. Supply chain management
7. E-procurement
8. Digital marketing
Part 3 Implementation 9. Customer relationship management
10. Change management
11. Analysis and design
12. Digital business service implementation and optimization
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The National E-Commerce Training Contents [21], were used to create an E-Com-
merce Competency Framework to suit the Thai context, such as using online tools or
applications that are suitable for the Thai online market, including laws and regulations
in the country. The National E-Commerce Training Contents are provided by ETDA
[26], a Thai government agency that oversees e-commerce in Thailand. The course con-
tents were defined during brainstorming sessions by Thai e-commerce experts in vari-
ous fields, including successful entrepreneurs in e-commerce in Thailand and related
government agencies, such as the electronic commerce registration department. The
course has 2 levels: Basic, suitable for entrepreneurs who are just starting to sell online
and do not have much knowledge in online sales and Intermediate, suitable for entre-
preneurs who have already sold something online and are familiar with using tools or
applications, as shown in Table 3.

Table 3. Thailand National E-Commerce Training Contents

Basic Intermediate

1. What is Digital Economy 1. Introduction to Digital Economy

2. Signing up and using an email account  |2. Opening an online store with ready-made websites

3. Signing up and using Facebook account, (3. Creating and developing product information: Taking pho-
editing personal information, posting and  tos to look professional, writing product and store infor-
interacting mation, shop contact information to increase credibility

4. Creating Facebook Page, Creating online |4. Principles in writing contents promoting products or shops
store on Facebook

5. Creating an attractive picture for online |5. E-Payment methods

selling

6. Creating attractive contents 6. E-Commerce registration: Increase credibility for online
stores, E-Commerce Fraud Prevention

7. Editing images using mobile app - 7. Online advertising: Facebook Ads, Google AdWords, SEO,

Snapseed SEM, Google search console, Measuring ads performance

8. Conclusion How to do E-Commerce 8. Marketing strategy for SMEs

business

9. Conclusion

2.2 Software development life cycle

The Waterfall model, proposed by Royce in 1970 [27], is a linear software develop-
ment life cycle (SDLC) model, also known as classical software lifecycle model. This
model consists of requirements, design, implementation, verification, and maintenance.
The Waterfall model is used in many areas, such as interactive systems design [28], the
creation of learning systems [29] and the development of mobile applications [30] [31].
The application proposed in this study was designed and developed using the waterfall
method. The Software part of the project is divided into sequential phases, with some
overlaps and throw backs acceptable between phases, as shown in Figure 1.

52 http://www.i-jim.org



Requirements 0 Product requiremenis docurent
\
Design E> Software archicects
l
Implementation| > ¢ .-

T o~

Verification

T o~

Maintenance

Fig. 1. Waterfall Model [32]

23 TAM

TAM, an Information Systems (IS) theory, was first proposed by Fred Davis in 1985
and is the most popular model used to explain and forecast the acceptance of a system.
Davis proposed that system use can be explained by user motivation, which is directly
influenced by the actual system’s features and capabilities. After some modification,
the final version of TAM was proposed by Davis in 1996 based on the theory of rea-
soned action [33] and other related research studies.

Perceived
Usefulness
7
External ?““”dz Behavioral .| Actual
Variable owar Intention Usage
Using
7
Perceived

Easeof Use

Fig. 2. Technology Acceptance Model (TAM)

Figure 2 outlines the Technology Acceptance Model (TAM), which is a theory that
explains the perceived usefulness of information technology. The theory determines the
perception of each individual on how information technology contributes to the devel-
opment of operational efficiency and how it directly affects the intention of users’ adop-
tion behavior. Perceived ease of use is a factor that determines the level or success that
has been met according to the needs or expectations and also affects the perception of
the benefits derived from information technology [34]. Attitude toward using the tool
is influenced by perceived usefulness and the ease of use of information technology.
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The behavioral intention is influenced by the attitude and the awareness of the benefits
derived from information technology, which results in the actual use. Relevant studies
around the world have confirmed that TAM was used as the core framework for analy-
sis in order to understand the acceptance of the mobile system. One study investigates
both the effects of the learning process in accepting smart mobile devices [35] and the
teacher’s attitude toward the use of mobile devices on the willingness to use smart mo-
bile devices to teach natural sciences in kindergarten [36], [57], [58]. Another research
examines how mobile applications could be adopted as tools for learning purposes in
higher education institutions [37] and investigates motivations affecting the decision to
adopt smartphones among university students [38]. Also for businesses that adopt the
TAM model, an examination was conducted into mobile commerce adoption via mobile
applications in the Malaysian market [39]. In summary, TAM is the most prevalent
model and can be used as a tool to collect user’s comments to improve the system.
Thus, for this research study, TAM was used as a core model to understand SMEs’
attitude in using an E-Commerce Competence Assessment Mobile Application.

3 Methodology

In this section, the development of the framework and the application on how to
explore system acceptance will be discussed. There are 3 steps involved, the first step
must be developed in the content section and involves the e-commerce competence
indicators that will be used to measure the ability of entrepreneurs. The second step will
be the development of the application and once the application is completed, the user's
acceptance toward the system acceptance will be examined as the final step.

3.1 E-Commerce competence development

Sampling and data collection: Interviews with experts were conducted whereby the
sampling of respondents was divided into 3 groups: 1) Government officials responsi-
ble for e-commerce in the country 2) Entrepreneurs who have succeeded in online sales
and 3) e-commerce training instructors at the national level. Three people were selected
per group, totaling 9 people. Purposive sampling and snowball sampling methods were
implemented. The criteria for selecting experts is that the individual must have worked
in e-commerce for at least 3 years or have at least 3 years of experience in e-commerce
sales or have been a coach/trainer for government agencies on e-commerce for at least
3 years. The sample size used in the research N =9.

For the data collection, an email was sent to the related expert groups, which consists
of the following: 3 people in the government sector, responsible for overseeing the
country's e-commerce, consisting of 3 agencies, including The Office of SMEs Promo-
tion (OSMEP) [40] Department of Business Development, Ministry of Commerce [41]
and ETDA [5], 3 people from the e-commerce instructor group at the national level who
are responsible for training SMEs in the country and 3 people from the group of entre-
preneurs who have achieved success in online sales. An email containing details about
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the purpose and benefits of this research was sent to all relevant parties. The interview-
ees were asked to respond by email to indicate whether they are willing to participate
in the research project. The researcher then emailed each individual in order to schedule
a convenient date and time for the interview. Subsequently, the researcher conducted
an in-depth interview with 6 open-ended questions to obtain expert opinions regarding
the required e-commerce capabilities for each area. A sound recorder was used during
the interviews in order to collect complete and detailed data. After the 9 participants
were interviewed, the data was analyzed by using Content Analysis and the results were
summarized as indicators for each aspect.

Questionnaire: This research uses open-ended questions as a tool for data collec-
tion. It consists of 6 dimensions, which are: 1) Information processing 2) Communica-
tion 3) Content Creation 4) Safety 5) Problem solving and 6) Suggestions. All the ques-
tions are based on the theory of Digital Competence Framework [16], E-Commerce
Textbook Contents [20], and National E-Commerce Training Contents [21]. An in-
depth interview was carried out on 9 experts from 3 main government agencies [40],
[41], [5] related to National e-commerce. Feedback was requested on the e-commerce
performance indicators in each area, including indicators and additional suggestions.

Data analysis: When the interviews were completed, the data was transcribed and
analyzed by Content Analysis to summarize the opinions of each expert. Additionally,
each indicator was identified for each item and then taken into consideration to be
grouped and summarized in order to develop the E-Commerce Competence Frame-
work. The conclusion of the E-Commerce Competence Framework was then used to
develop the application in the next step. The research methodology for this study is
shown in Figure 3.

Digital Competence

Framework
+
9 Experts
eCommerce Brief lwdepth | ment | | eCommerce
Interview Content Analysis
Content Book Officer Competence
- OpenEnd | * Entteprencur Framework
Questionnaires | * Trainer
Thailand National
eCommerce

Training Course

Fig. 3. Research Methodology

3.2  Application development

The development of the e-commerce competency assessment system involves a Soft-
ware Development Life Cycle known as the Water Fall Model. It consists of require-
ments, design, implementation, verification, and maintenance.
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Requirements: For this step, data was collected. The government agencies [40],
[41], [5], need to use the system to measure the e-commerce competency levels of en-
trepreneurs, which means the government agencies would need to see data report for 2
parts: 1) personal information, such as name, address, product type and sales experience
and 2) e-commerce competency information in each area: used in strategic planning,
training plans to educate entrepreneurs to gain knowledge, skills, and ability to sell
online effectively.

Design: For the process of system design, system users were divided into 2 groups,
which are Group 1: entrepreneurs and Group 2: government officers who must log in
by inputting username and password. After login, entrepreneurs can go to self-test and
obtain the report results, while government officers can view the entrepreneur compe-
tences’ report. Subsequently, it can be written in the Use Case Diagram form, system
overview and system architecture, all data will be stored and processed on Cloud.

Figure 4 shows the operating system diagram with the actions for entrepreneurs and
government agencies, data imported by researchers or system developers.

Figure 5 shows the operating system diagram with the actions of government agen-
cies, data imported by researchers or system developers.

Self Test

Authentication

Entrepreneur

Government

\
\
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Report

View
Evaluation
Report

Fig. 4. Use Case Diagram#1
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Fig. 5. Use Case Diagram #2
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Fig. 6. System Overview

Figure 6 shows the overall system whereby entrepreneurs have to register as a mem-
ber in order to complete the self-test. Subsequently, they can view the results of the
self-test by calling the report and comparing the results within the group.

For the government officers, they can login from the account that the Admin has
created to see the results of the self-test and browse reports in various formats. This will
help gather information for creating a development plan for entrepreneurs in each pro-
ject.

Researcher/Developer will prepare various information for the self-test, such as data,
indicators, weight values, criteria and help desk through the Admin Portal and design
the principle of evaluation reports for entrepreneurs and government officers.
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Fig. 7. System Architecture

Figure 7 shows the system architecture, whereby the completed developed system
will be used via the Mobile Web Browser, i.e. i0S version 10 and above and Android
5.5, depending on the minimum supported standard of each system. The completed
system will be installed on Amazon's Elastic Beanstalk system to reduce costs as it can
automatically be expanded. To accommodate a large number of users, this system will
be developed in PHP version 7.0 with the Amazon Aurora database, which will be ex-
panded from MySQL 5.6 and stored on Amazon S3 with security controls on Amazon
standards. CloudFront will prevent DDOS and various cyber-attacks.
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Implementation: This part includes 2 main steps which are Development and In-
stallation. For the Development step, the technology used to create systems includes
Microsoft NET CORE technology with HTML / CSS / HTML / CSS for all applica-
tions are stored on Aurora RDS (MySQL 5.6 Compatibility). The application deployed
on Amazon public cloud will automatically be scaled when there is a high volume of
traffic. Cloud Hosting is created to collect electronic commerce performance assess-
ments and process and display the score report in various areas. The program will dis-
play the assessment form which enables the self-assessor to evaluate the e-commerce
competency in various fields. In addition, the program will check the assessment form
before submitting it to the system. It will then evaluate and report the individual results,
which can be exported as files. The government agencies can view the entrepreneur
performance report in various perspectives. For the Installation, since the system is set
on Cloud, users will be able to access via Web Browser on mobile or PC/Mac.

Verification: For this step, the data filling and data storage, including the processed
results, must be accurate and meet user expectation.

Maintenance: Finally, for this step, since the system is on the Cloud, it will be using
the infrastructure of the Cloud service provider, which has a system that can support a
large number of users.

3.3 TAM

When the application was developed, we explored the adoption of the application by
using the questionnaires administered to users. This can help researchers improve the
efficiency of the system.

In the process of technology adoption evaluation, we developed a tool by applying
the “Technology Acceptance Model (TAM)” [34], which is a theory that describes the
factors related to technology adoption and predicts user behavior in accepting newly
developed information systems [42].

Sampling and data collection: The sample group used in this research is 30 people
from SMEs who registered with OSMEP [40]. The sample size used in the research N
=30 [43].

Questionnaire: This research uses a questionnaire as the tool for data collection,
which consists of 2 parts: demographic and opinions on system adoption. Topics and
questions of the questionnaire, which uses a 5-point Likert Scale, have been reviewed
by experts to ensure validity and reliability.

Questionnaire reliability: The survey was categorized into 4 dimensions with 16
variables. Then questionnaire was sent to 30 entrepreneurs. The questionnaire was val-
idated for reliability using Cronbach’s alpha coefficient, which found that the values
for all were higher than 0.7 indicating that the questionnaire is reliable.

Data analysis: The data were analyzed by Statistical Package for Social Sciences
Program (SPSS), Version 20, which is a descriptive statistics tools for deriving percent-
ages, means and standard deviation values: SD.
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Table 4. Questionnaire

No Questions Reference
Perceived Usefulness

1 |Using the application systematically reveals my strengths, weaknesses and potential. [44]

2 IThe application is beneficial for online sales self-assessment. [45]

3 |The use of the application improves online sales performance. [46]

4 |This application is an effective tool for online sales self-assessment. [45]

5 |In general, the application benefits your work. [47]

Perceived Ease of Use

6 It is very easy to do the self-assessment in this application. [44]

7 | think this application is easy to use. [48]

8 [It does not take a long time to learn to use the application. [44]

9 |Using the application does not require studying the manuals. [46]

10 [In general, the application is easy to use. [44]

Attitude Toward Using

11 |Using this application is a good idea. [45]

12 | think that using the application is pleasant. [49]

13 |In general, the attitude toward this application is positive. [45]

Behavioral Intention to Use
14 [l intend to recommend the use of this application to my friends who operate online busi- [46]
nesses.
15 [l intend to use this application in the future. [46]
16 |1 will definitively keep using this application for e-commerce competency self-assess- (48]
ment.
Table 5. Cronbach’s Alpha Coefficient for reliability analysis

Dimension Number of indicators Internal Consistency
Perceived Usefulness 5 766
Perceived Ease of Use 5 .848
Attitude Toward Using 3 786
Behavioral Intention to Use 3 .835

4

4.1

Results

E-Commerce competence framework

Based on the results of the interview, all 9 experts expressed similar opinions, which
is that e-commerce competence should be based on Digital Competence, since e-com-
merce business is sales that occur online via the use mobile phones and computers, as
well as an internet connection.

Therefore, in Dimension 1, Information Processing, entrepreneurs should have
knowledge of product information searching and storing various images including
product information onto the computer or mobile phones or stored on the Cloud so that
product data can be used whenever they want.
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Dimension 2, Communication between seller and buyer, all parties must know how
to use communication tools, such as email and instant messaging. Sellers should also
be able to identify which channels each group of customers prefer, such as teens pre-
ferring Line or older people preferring to talk on the phone. Effective communication
with the team means that everyone must know how to use communication and collab-
oration tools, such as Slack, Google drive or Dropbox.

Dimension 3 is Content Creation, which is very important. This includes product
images, product details or product video, which must be presented interestingly in order
to attract customers to buy products. Operators should know about using tools to create
contents, such as photo / video editing programs.

As for Dimension 4, Safety, entrepreneurs must be careful about identity theft, pass-
word setting, privacy and maintaining customer information.

Dimension 5, Problem Solving, is also important because when conducting business
there are various problems that entrepreneurs have to fix. Thus, there should be a plan
to solve problems, such as late product delivery to customers, in which case sellers must
have delivery details of carriers for customers to track. If there is a problem at work,
they must find a solution by themselves. This can be done by searching the internet or
developing their own strategy, such as taking courses in business or important up-to-
date technology.

The following 3 additional dimensions are extracted from experts’ in-depth inter-
view using content analysis. These 3 dimensions are not originally included in the
standard digital competence framework. During the in-depth interview, experts agreed
that the important competencies, which all businesses should have are, Dimension 6,
the 4Ps, various business strategies, product manufacturing management, finance, lo-
gistic, customer service, etc. In addition, what SME entrepreneurs need to have are,
Dimension 7, legal competency, rules, law and regulations which includes business law,
tax and copyright. At the end, the experts agreed that, Dimension 8, language compe-
tency is necessary. Meaning that SME entrepreneurs should have knowledge of English
and/or Chinese in order to find product information or create content via internet search
engines or from foreign websites. Furthermore, e-commerce is a matter of trading with-
out borders, therefore, it is necessary to communicate in English to both customers and
suppliers. Subsequently, the data from the interview was synthesized using Content
Analysis to summarize the various indicators, including a summary of various capabil-
ities in each area. These 3 dimensions are suitable for the context of e-commerce for
SME in Thailand, which are considered as new findings.

This can be summarized into E-Commerce Competence Framework by using the
research framework to develop the system with 8 Dimensions, which are: 1) Infor-
mation Processing and Technology 2) Communication and Collaboration 3) Content
Creation 4) Safety, Security and Privacy 5) Problem Solving and Self Development 6)
Business Fundamental 7) Legal and Regulations and 8) Language, and 62 indicators,
as shown in Figure 8.
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4.2  Application

Thailand.

Software development consists of the main screen, divided into 2 parts, which con-
sists of the assessment section and report section.
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Assessment System

Aus:naums

HUbBoUSIINA

Fig. 9. Log-in screenshots for SMEs Entrepreneur
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Figure 9 shows the application screen for logging in, separating users into 2 groups,
namely SMEs and government agencies. SMEs must login to enter the self-assessment
section, which consists of 8 dimensions and 62 indicators.

The self-assessment question is a 5-level assessment and when the assessor com-
pletes the assessment the user will be able to promptly see the evaluation results. The
system will display the results of all 8 dimensions, which indicate the level of
knowledge in each area and the assessor can print out the assessment report and com-
pare it with the average performance from the most recent 1,000 SMEs, as shown in
Figure 10.

Figure 11 shows the login screen for government authorities. They can access re-
ports, which have 2 parts. Part 1 is the general report of all SMEs, including gender,
age, area, product type and online business experience. Part 2 is the performance report,
which can be selected and filtered by gender, age, area, product type and online business
experience, as well as printed out in PDF format, as shown in Figure 12.

Fig. 10. SMEs self-assessment screenshots
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Demographic: The results of the data analysis are from respondents who have eval-
uated the program and answered the questionnaire. The researcher has evaluated the
system adoption from 30 entrepreneurs, as shown in Table 6.

Table 6. Demographic information

Details | n | % Details | n | %
1. Gender 3. Education
Male 11 36.7 |Less than High School 0 0
Female 18 60.0 |High School 3 10.0
LGBT 1 3.3 |Diploma or Equal 3 10.0
2. Age Bachelor’s Degree 14 46.7
Less than 20 years 1 3.3 |Master’s Degree 10 33.3
20-29 years 7 23.3 |Doctor’s Degree 0 0
30-39 years 18 60.0 |4. e-Commerce experience
40-49 years 4 13.3 |1 year or less 6 20.0
50-59 years 0 0 1 -2 years 8 26.7
60 years or more 0 0 2 - 5 years 11 36.7
Over 5 years 5 16.7
Total 30 100.00

There was a total of 30 respondents. The majority, 18 individuals, were women, rep-
resenting 60 %. Most of the respondents, 18 people, were 30-39 years old, representing
60%. Most of them, 14 individuals, have a bachelor's degree, representing 46.7% and
11 people have e-commerce experience of between 2 - 5 years, accounting for 36.7%.

Perception of SMEs toward eCommerce Assessment Application: The adoption
of technology acceptance system consists of 4 components: Perceived Usefulness, Per-
ceived Ease of Use, Attitude Ease of Use and Intention to Use, as shown in Table 7.

Perceived Usefulness, data reveals that the respondents perceived that the use of the
application systematically identified their own strengths, weaknesses and potential.
Furthermore, the usefulness of this application for self-assessment and online sales re-
ceived an average score of 4.50. This application is one of the most effective online
self-assessment tools and overall, the use of the application is useful for your work
received an average score of 4.43. The use of applications helps improve the quality of
online sales scored the lowest at 4.07.

Perceived Ease of Use, the findings show that the respondents agree it is easy to
complete the self-assessment in this application and overall, it was easy to use, this
statement received at average score of 4.63. The application is easy to use and does not
require learning from the manual scored an average 4.47. The question regarding the
time spent on learning how to use the application received a score of 4.37.

Attitude toward Using, according to the data, the respondents perceived that the
overall attitude towards using this application was positive, an average score of 4.73.
The question regarding whether the respondents thought the application is a good idea
received an average score of 4.70. Whether or not using this application is pleasant
scored a 4.57.
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Behavioral Intention to Use, the findings indicated that the respondents agreed that
they were most willing to use this application in the future, receiving an average score
of 4.57. Whether the respondents have the intention of recommending this application
to friends who do businesses online and using the application to evaluate their own e-
commerce performance received an average score of 4.50.

Table 8 shows that all 30 participants are interested in using the system, accounting
for 100% of the respondents.

Table 7. Perception of SMEs toward application

No. Questions mean | S.D. Level

Perceived Usefulness

1 |Using the application systematically reveals my strengths, weak- 4.50 0.509 |Strongly agree
nesses and potential.

2 |The application is beneficial for online sales self-assessment. 4.50 0.509 (Strongly agree
3 |The use of the application improves online sales performance. 4.07 0.785 |Agree
4 |This application is an effective tool for online sales self-assess- 4.43 0.679 (Strongly agree
ment.
5 |In general, application benefits your work. 4.43 0.504 |Strongly agree
Perceived Ease of Use
6 It is very easy to do the self-assessment in this application. 4.63 0.669 (Strongly agree
7 |I think this application is easy to use. 4.47 0.629 |Strongly agree
8 |[It does not take a long time to learn to use the application. 4.37 0.809 |Strongly agree
9 |Using the application does not require studying the manuals. 4.47 0.730 |Strongly agree
10 [In general, the application is easy to use. 4.63 0.490 |Strongly agree
Attitude Toward Using
11 |Using this application is a good idea. 4.70 0.535 |Strongly agree
12 I think that using the application is pleasant. 4.57 0.568 |Strongly agree
13 |In general, the attitude toward this application is positive. 4.73 0.450 |Strongly agree
Behavioral Intention to Use
14 [l intend to recommend the use of this application to my friends 4.50 0.572 |Strongly agree
'who operate online businesses.
15 |l intend to use this application in the future. 4.57 0.504 |Strongly agree
16 (I will definitively keep using this application for e-commerce 4.50 0.682 |Strongly agree
competency self-assessment.
n=30
Table 8. Interested in using the system
No. Questions n Percentage
1 Interested in using the system. 30 100.00
2 Not interested in using the system. 0 0
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5 Discussion

In summary, the results obtained indicated that E-Commerce Competence Frame-
work consists of 8 dimensions:

1) Information Processing and Technology 2) Communication and Collaboration 3)
Content Creation, which correlates with previous studies, Digital Competence Frame-
work [16] and National E-Commerce Training Contents [21] which dictate that entre-
preneurs have knowledge of computers and technologies since doing online business
needs both computers and mobile phones to search, store and process information of
the products.

Furthermore, communication with customers and partners are needed, therefore it is
essential to have co-operation in the online system team.

Additionally, the knowledge to create interesting contents, such as images, videos,
and any content that attracts customers to buy products and services is essential. The
results are in accordance with the World Trade Organization (WTO) [19], whereby e-
commerce defined the production, distribution, marketing, sale or delivery of goods and
services by electronic means.

In regard to Safety, Security and Privacy, the entrepreneurs must carefully consider
this aspect because in online transactions the customers are unable to touch the products
while making a purchase, especially since transactions involve payments made through
the online system, therefore priority must be given to safety and security. This includes
the privacy of customers, whereby shops must maintain the confidentiality of the cus-
tomers and never disclose any information without permission. This is in accordance
with [16] and [50], which indicates that the level of internet safety perceptions and
privacy concerns are factors that individuals with the intention to engage in online trans-
actions must be informed about.

In regard of 5) Problem Solving and Self Development, when doing businesses on
e-commerce there could be several problems, such as problems of using hardware, soft-
ware or delivery to customers. For example, in one study [51] an example problem was
given which e-commerce businesses sometimes encounter, which is regarding product
tracking and whereby iBeacon technology was offered as a tool to follow the products.
Therefore, it is necessary for entrepreneurs to have problem solving skills.

In regard to 6) Business Fundamental, this is an important competency when doing
business because e-commerce is a business that is conducted online and corresponds to
[20] the importance of business knowledge as well as various strategies.

As for 7) Legal and Regulations, entrepreneurs must have legal knowledge and un-
derstanding of various rules on how to conduct businesses, including tax payments.
This is consistent with the research [21], which argues that online shops must be regis-
tered by form of E-Commerce registration and [52] that discusses the issue of Legal
Regulation of E-Commerce.

Finally, for 8) Language, this is an important skill because e-commerce is the trading
of goods without borders, therefore, it is necessary to have knowledge of an additional
second language, such as English or Chinese. The findings from this study are similar
to those from [53] which argues that when SMEs businesses has multilingual payment
pages, portals and websites in local languages, the conversion rate can increase.
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According to the results on the adoption by TAM Model, for Perceived Usefulness,
the respondents agreed that using the application helps them to systematically identify
their own strengths, weaknesses and potential and this application is useful for self-
evaluation for online businesses, with an average score of 4.50. Perceived usefulness
was supported, which is in line with the findings from other similar studies (e.g. [54],
[44], [45]). For Perceived Ease of Use, respondents agreed that it was easy to do the
self-assessments in this application, and overall, it was easy to use the applications,
scoring the highest average at 4.63. This is because it was designed to be used easily
and users can register and enter the self-assessment page by following the instruction,
including submitting the answer or having the application display the evaluation result
with no complexity. This has been verified in many studies (e.g. [55], [44], [56], [59]).
As for Attitude Toward Using, overall, the attitude towards using this application is
positive with an average score of 4.73 because the system reveals online sales compe-
tency that entrepreneurs should acquire, which in turn allows assessors to identify the
competency gap, which is useful for self-improvement. This makes users feel as though
using the application is beneficial to them, which can be understood based on [45] and
[59]. However, the intention to use the application in the future received an average
score of 4.57. This finding is in line with the results obtained from other studies [46],
[48], [60] which are the results from perceived usefulness and user friendliness. Finally,
the data reveals that all 30 respondents, 100 % of the group, are interested in using the
system and in sending good feedback for the application via instant messaging. Overall,
this system is beneficial for e-commerce self-development, as shown in Figure 12. This
portrays the opinions of users via instant messaging expressing that the system is par-
ticularly useful in self-development in e-commerce.
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6 Conclusion

The aim of this study was to develop an E-Commerce Competence Assessment Ap-
plication, which helps entrepreneurs to identify their level of competency and improve
their skills. It also gives the government agencies the ability to browse the e-commerce
competency reports of entrepreneurs, which can help them to better plan for entrepre-
neurship training. This will enable them to utilize the budget for training entrepreneurs
and becoming more effective. Furthermore, they can study the system acceptance of
users with the Technology Acceptance Model (TAM).

The theoretical contribution of the study is the development of E-Commerce Com-
petence Framework, which includes indicators that uses a based theory from Digital
Competence Framework [16], E-Commerce Textbook Contents [20], and National E-
Commerce Training Contents [21]. An in-depth interview was conducted on 9 experts
in e-commerce from 3 groups of stakeholders [40], [41], [5] related to national e-com-
merce development. Subsequently, the data was synthetized with Content Analysis and
summarized for the E-Commerce Competence Framework, which includes a total of 8
aspects and 62 indicators.

Following this, the e-commerce competency indicators were developed into mobile
applications so that they can be used to assess the capability of entrepreneurs. The sys-
tem indicates the strengths and weaknesses in each area so that the individuals can im-
prove themselves. Moreover, the system can create insight reports for government
agencies officers who can use the data to retrieve information that can assist them in
planning for the training and development of entrepreneurs.

In the final step of the study, the user acceptance system was studied using the Tech-
nology Acceptance Model theory (TAM), which revealed that all 30 users are interested
in using this system.

The main limitation of this study is regarding the number of experts involved. For
the development of the E-Commerce Competence framework, if the total number of
experts increase, this would mean that a more comprehensive pool of data for each
dimension of e-commerce competencies and indicators would be available. Moreover,
in the process of summarizing the information obtained from the experts, if the infor-
mation was sent to each expert for confirmation or a chance to change the indicators,
then the data obtained may be more reliable.

For future research, it would be useful to replicate this study using a larger group of
respondents in order to confirm the indicators and dimensions of E-Commerce Compe-
tence Framework.
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Appendix A

Table 9. E-Commerce Competence Assessment Framework

Dimensions No. Competences
Cat 1: Information Pro- 1 |Being able to use the internet
cessing and Technology 2 [Being able to perform online transactions on Mobile Banking applica-
tions
3 |Being able to use the computer to perform searching
4 |Being aware which online marketplace has potential customers (Lazada,
Shopee, Website, 1G)
5 |Being able to perform basic computer operations (Copy and save files)
6 |Being familiar with smartphones.
Cat 2: Communication 7 |Being aware of customer engagement channels (Facebook, Line, Email)
and Collaboration 8 |[Being careful of words and language with online customers
9 |Being able to evaluate which engagement platform results in more sales
(Facebook messenger, Line, Tel., Line@)
10 |Being able to impress and convince customers
11 |Being aware of how the customers reply
12 |Being able to measure and calculate expenses from communication de-
vices.
13 |Being aware of online manners.
Cat 3: Content Creation 14 |Being able to present Selling point (strength of the products).
15 |Being aware of any copyrighted content
16 |Being able to use content to raise the value of the product.
17 |Being able to describe the product as a story
18 |Being to distinctively present the product based on the personality
19 |Being aware of which content type (picture or content) has the most im-
pact on customers decisions.
20 (Being aware of any limitations of the online marketing platforms. (Not
too many texts in images on Facebook)
Cat 4: Safety, Security 21 [Being careful when using credit cards to perform online transactions.
and Privacy 22 |Being aware not to use customer’s data without permission.
23 |Being aware that passwords need to be protected.
24 [Being aware of payment methods and choices for customers to make.
25 |Being aware of fraud and scams, evaluate any content before sharing.
26 [Being understand of customer’s privacy
27 (Being able to backup customer data in case of loss.
28 (Being able to gain customers trust when performing online transactions
with credit cards.
29 |[Being able to store and secure the customer’s data.
30 |Being able to understand security awareness and cyber security such as
hacking.
31 |Being able to use provided features on the platforms (Creating a secret
group on Facebook).
32 |Being able to maintain good device using behaviours. (Using Antivirus,
password protection)
Cat 5: Problem Solving 33 |Being aware of self-development on the aspect that needs more profi-
and Self Development ciency. (art, content writing) from both online and offline sources.
34 |Being able to address issues that may occur to the customer. (Tracking)
35 |Being able to fix the basic problems of the device such as restarting.
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Dimensions

No.

Competences

36

Being able to seek and find a person/organization to help in case of criti-
cal issues (Photoshop Editing).

37

Being able to analyze data into numbers, compare and create the most ef-
ficient workflow.

38

Being aware of plans for customers in case of issues (FAQ)

39

Being able to create a personal brand and present yourself.

40

Being able to maintain connections to both online and offline customers.

41

Being honest to the customers.

Cat 6: Business Funda-
mental

42

Being able to make returning customers, provide good services/products.

43

Being able to provide higher than expected products/services

44

Being able to sell on pain points.

45

Being able to analyze customers’ geography.

46

Being able to lay out a business plan

47

Being aware of business basics (4P, STP: Segmentation, Target, Position-|
ing)

48

Being aware of your strength/weakness as well as the competitors’.

49

Being able to evaluate and select the most compatible sale channels ac-
cording to the business. Know which channel has any significant impact
on the business.

50

Being aware of the difference and able to select the appropriate shipping
method with both vendors and customers (Registered, ems, PB, Drop off,
DHL Kerry Thaipost

51

Being aware of the business value chain. Choose the appropriate vendor.

52

Being able to create promotions to attract customers.

53

Being able to close deals.

54

Being able to perform accounting tasks.

55

Being aware of e-Commerce models (B2B, B2C) and Social commerce
(Facebook).

56

Being aware of good service mind.

Cat 7: Legal and Regula-
tions

57

Being aware of taxes.

58

Being aware of copyrights, branding and intellectual property.

59

Being aware of commercial license as well as e-commercial one.

60

Being aware of computer laws or any online service-related laws.

Cat 8: Languages

61

Being able to read and write in English. To read product information and
can search for related products.

62

Being able to use translation tools.
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