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Abstract

The business licensing process in Indonesia often faces several challenges, including lack of information, unstable system,
complicated procedure, and slow response to complain. These issues can hinder economic growth and limit access for businesses.
This research aims to design a knowledge-based chatbot to elevate business licensing services in Indonesia. The proposed chatbot
will utilize natural language processing (NLP) technology and a structured knowledge base to provide accurate information, assist
in form filling, and offer step-by-step guidance to users. This research employes a User-Centered Design (UCD) approach to ensure
that the developed chatbot meets the needs and preferences of its users. The research stages involve user requirements analysis,
UML design, system design, and iterations based on feedback obtained. Data will be collected through questionnaires, interviews,
and literature studies. Leveraging the proposed architecture, we demonstrate how the resulting knowledge-based chatbot is
expected to enhance business licensing services. The findings identified 8 key features expected in the chatbot, including real-time
information access, problem reporting, business licensing guidance, a tracking system, personalized simulation, a feedback
mechanism, multilingual support, and the ability to connect with a contact center agent. By implementing these features, the
proposed chatbot is anticipated to significantly reduce processing times, streamline user interactions, and enhance user satisfaction
by providing real-time assistance and reducing errors in form submissions. This will contribute to a more efficient licensing process,
fostering economic growth and improving the business environment in Indonesia.
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1. Introduction August 2021, the government implemented the Risk-
Based Business Licensing System (OSS-RBA). OSS-

Reforming business licensing is crucial for strengthening RBA is an integrated system used for risk-based business

the investment climate, as it can lead to increased

business establishment and job creation [1]. One of the
business licensing reforms implemented by the
Indonesian government is the enactment of the Job
Creation Law and Government Regulation No. 5 of 2021
regarding the Implementation of Risk-Based Business
Licensing. These regulations have caused disruption and
a paradigm shift in business licensing in Indonesia, both
in terms of regulations and business processes. The
objective of these regulations is to improve the
investment ecosystem and ease of doing business in
Indonesia [2], [3]. As a follow-up to these regulations, in

licensing and mandatory for business actors, ministries/
agencies, and local governments [2].

However, the implementation of OSS-RBA is faced with
various challenges and issues. According to the contact
center service activity report, during the 2023, the OSS-
RBA contact center received more than 1 million
interactions with the users. The common issues that arose
are related to the business licensing information, issuance
process of the business identification number (NIB), and
information regarding the standardized classification of
Indonesian business fields (KBLI) for their business. This
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indicates that business actors face difficulties in obtaining
the necessary information and that there is still a low level
of digital literacy among users in utilizing the OSS-RBA
system.

In light of these issues, there is a growing need for
innovative solutions that leverage emerging technologies
to improve the business licensing experience in Indonesia.
The integration of technology, specifically through the
development of a knowledge-based chatbot, presents a
promising solution to these issues. Chatbots, powered by
natural language processing (NLP) and structured
knowledge bases, can provide real-time, accurate
information, assist with form filling, and offer step-by-step
guidance to users. This technology has the potential to
significantly improve the accessibility and efficiency of
business licensing services in Indonesia. Furthermore,
chatbot can significantly reduce the administrative burden
on public organizations and improve communication
between the government and the public regarding the
provision of public services [4].

This research aims to design a knowledge-based chatbot to
elevate business licensing services in Indonesia by
optimizing various knowledge related to business licensing
possessed by the organization. By employing a User-
Centered Design (UCD) approach, this research seeks to
ensure that the developed chatbot meets the needs and
preferences of its users. The study involves several stages,
including user needs analysis, Unified Modified Language
(UML) design, system design, and iterative improvements
based on feedback. This study is expected to contribute not
only to academics and practitioners but also as a basis for
the future development of knowledge-based chatbot in the
OSS-RBA system. Therefore, the research questions in this
paper are:

What features/services are expected to be included in the
knowledge-based chatbot to support business licensing
services?

What is the design of the business licensing knowledge-
based chatbot?

User-Centered Design (UCD) is a design philosophy and
process that prioritizes the needs, preferences, and
limitations of end users at every stage of the design and
development process [5]. It is a valuable approach in
software development, with various methods and tools
available to support the understanding of user and task
requirements, as well as the iteration of design and
evaluation [6]. UCD can be applied to any type of system,
object, or product intended for human use, with the
success of the design measured by user satisfaction and
task completion [7].

In practice, UCD involves direct user engagement

sessions to construct cognitive models and support rapid
prototyping [8]. The primary goal of UCD is to create
products that are both usable and useful, ensuring a
positive user experience. UCD is iterative, meaning that
designers repeatedly refine their designs based on user
feedback [5]. Employing user-centered design ensures
that the application possesses strong usability. This
approach is objective and typically depends on data to
inform decisions. The detailed process of user-centered
design is illustrated in Figure 1.

—

Understand and
specify the
context of user

Identify need for
human-centered
design

N

Evaluate designs
against
requirements

N

Fig. 1. User-centered design process

Unified Modeling Language (UML) is the result of
consolidating best practices that have evolved over the
years in the use of modeling languages [9]. UML
facilitates the representation of various aspects of
software systems [10]. Using UML in modeling generates
graphical  representations that provide diverse
perspectives on the system through various diagrams,
each illustrating different aspects of the model [9].

System satisfies
specified user and
organizational
requirements

Specify the user
and organizational
requirements

Produce design
solutions

Use case diagrams are a valuable tool for understanding
the behavior of existing systems and capturing user
interactions [11]. They are particularly useful for
describing usage scenarios and user functionality [9]. An
activity diagram focuses on modeling the procedural
processes within a system, organizing the flow of control
and data between various steps or actions required to
perform a specific activity [9]. Meanwhile, class
diagrams are used to depict the static structure of a
system, showing the system's elements and the
relationships between them that do not change over time
[9]. These diagrams facilitate the creation of a conceptual
overview of the system and define the vocabulary used.

A knowledge base is a valuable tool for both customer
and employee support, as it can significantly reduce
support costs and increase customer satisfaction [12]. It
can be designed to diagnose user problems and provide
tailored information [13], and can be used to consolidate
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and streamline documentation [14]. Knowledge bases are
also crucial in public service, a knowledge base could
inform development and implementation of policies and
programs [15]. However, their effectiveness is contingent
on the utility of the information and the labor required for
maintenance [16]. Knowledge bases can also be used to
improve company efficiency and competitive advantage
[17] and have become the center of library management
and discovery [18].

The rapid advancement of chatbot technology has led to
its widespread adoption across various industries,
including customer service, education, healthcare, and
manufacturing [19]. A range of studies have explored the
potential of chatbots with knowledge bases to quickly and
accurately answer customer queries. Lommatzsch [20]
and Hausdorf [21] both emphasize the importance of
intuitive interfaces and visual methods for managing
knowledge bases. Sharath [22] and Ait-Mlouk [23]
propose memory-efficient and knowledge graph-based
approaches, respectively, to improve the chatbot's ability
to recognize and answer natural language patterns.
Reshmi [24] and Matthews [25] focus on the interactivity
and value-added aspects of chatbots, with Reshmi
implementing an inquisitive chatbot and Matthews
discussing the use of structured knowledge organization
systems. Lastly, Makhalova [26] and Sharath [22] both
present models for conversational question answering,
with Makhalova's model incorporating a concept-based
knowledge model and Sharath's model using an ensemble
of entity recognition, prediction, and question-answering
models.

2. Research Methods

This section describes the steps taken in this research. The
workflow of this research can be seen in Figure 2. This
research is conducted through several interconnected
main stages to achieve the predetermined goals consisting
of data collection and gathering, data analysis, system
design, and validation and evaluation.

Problem Identification

Literature Review

l

Data Collection

Data Analysis

Chatbot Design

Validation &
Evaluation

Fig. 2. Research methodology

Problem Identification: The research begins by
identifying key issues with the current OSS-RBA system,
such as difficulties in accessing business licensing
information and low digital literacy among users. The
research aims to address these challenges by designing a
chatbot to improve the user experience and efficiency of
business licensing services.

Literature Review: Following the problem identification,
a thorough literature review is conducted. This step
involves examining existing studies and technologies
related to chatbots, NLP, and business licensing systems.
This helps in understanding the current state of
technology and identifying gaps that the proposed chatbot
can fill.

Data Collection: The data collection phase involves
multiple methods to ensure a thorough understanding of
user needs, system requirements, and the existing
challenges in the business licensing process. Interviews
were conducted with key stakeholders, including
representatives from the Ministry of Investment/BKPM,
regional licensing offices, and business associations. In
addition, a document analysis was also conducted from
several sources such as document reports, regulations,
and guidelines related to business licensing in Indonesia.

Data Analysis: Collected data is analyzed to identify key
user needs and challenges in the licensing process.
Insights from the analysis guide the chatbot design and
the structuring of the knowledge base. The analysis will
guide the development process by highlighting the most
critical areas of focus and ensuring that the chatbot's
features address the problems and meet the user's needs.

Chatbot Design: The development of the knowledge-
based chatbot followed a UCD approach, ensuring that
user needs and preferences were at the core of the design
process. This approach involved continuous interaction
with users throughout the development stages. Rapid
Application Development (RAD) was employed to speed
up the development cycle, utilizing a prototyping
methodology. The prototyping method was selected
because the objectives and anticipated outcomes of this
study involve the creation of a knowledge base chatbot
prototype. Prototyping is particularly well-suited for
knowledge base chatbot design, due to its iterative and
responsive development process [27].

Within  this methodology, analysis, design, and
implementation occur concurrently in iterative cycles
until the system is finalized. This allows users to interact
with system prototypes early on, even before the system
is ready for full-scale organizational deployment.
Prototypes provide users and project sponsors with
opportunities to offer feedback, which is then
incorporated into subsequent prototype iterations for
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refinement and enhancement [28]. This iterative process
ensures that the prototype aligns more precisely and
accurately with user requirements.

Once user needs are identified, UML diagrams, such as
use case diagrams, activity diagrams, and class diagrams,
are created to model the interactions between the chatbot
and its users, as well as define the internal structure of the
system. The use case diagram outlines the core functions
of the chatbot. The activity diagrams are used to visualize
the step-by-step flow of key processes. Meanwhile, class
diagrams define the structural relationships between the
system components, ensuring modularity and clarity in
design.

Validation and Evaluation: The final phase involves
validating and evaluating the proposed knowledge-based
chatbot design to ensure it meets the specified
requirements. This process will be conducted through in-
depth interviews with several users, including
representatives from ministries and agencies, local
governments, and business actors.

3. Results and Discussions

This section presents the findings from our research and
the analysis of the data collected during the development
of the knowledge-based chatbot aimed at enhancing
business licensing services in Indonesia. By utilizing
UCD approach, we gathered insights through in-depth
interviews and questionnaires from various stakeholders,
including business actors and government officials.

Our analysis identifies the core issues users face with the
current OSS-RBA system and highlights the specific
requirements for an effective chatbot solution. The
proposed features are designed to address these
challenges and improve the overall user experience.
Following the identification of key features, the authors
developed UML diagrams and prototypes for the chatbot.
The designed UML diagrams and prototypes were then
subjected to validation and evaluation by users to ensure
that the proposed design aligned with their needs and
expectations. The authors utilized user feedback to refine
and enhance the chatbot design, ensuring that the final
design met the requirements and preferences of the users.

3.1 Features of The Proposed Knowledge-Based
Chatbot

Despite the implementation of the OSS-RBA system
aimed at streamlining business licensing processes, users
continue to face difficulties in navigating the system,
understanding regulatory requirements, and obtaining
timely assistance. This research is conducted using a
UCD approach, so in addition to conducting report and
document studies, the authors also perform in-depth

interviews and distribute questionnaires to obtain
stronger justification for the problems faced by users.
Table 1 shows some common issues encountered by users
when handling business licensing using the OSS-RBA.

Table 1. Common Issues

No Issues

1 Lack of information

2 Unstable system

3 Slow response to complaints
4 Complicated procedure

Besides that, the authors also conducted an analysis of the
requirements for the knowledge-based chatbot to be
developed, based on the results of the distributed
questionnaires and conducted interviews. Table 2
represents the user requirements for the chatbot.

Table 2. User Requirements

No Requirements

1 Provides comprehensive information on licensing
requirements

2 Offers step-by-step guidance for the licensing process

3 Assists in filling out licensing forms

4 Answers questions and resolves licensing-related issues
accurately and in real-time

5 Auvailable in two languages: Indonesian and English

6 Recording unresolved issues as tickets that need to be
addressed

Based on the issues and requirements shown in Table 1
and Table 2, the authors then conducted an analysis and
formulated the proposed features in the knowledge-based
chatbot, which are expected to address the problems and
meet the user's needs as shown in Table 3.

Table 3. Proposed Features

No  Features Brief Description
Offering up-to-date
. . information on regulations,
1 Real-time Information procedural requirements, and
Access - - -
other related business licensing
information.

Users can report issues they
encounter within the OSS-RBA
system.

The chatbot offers step-by-step
guidance to assist users in
completing their licensing
applications.

Users will be able to check the
status of their applications and
receive updates on any actions
required.

The chatbot provides tailored
business licensing simulation
based on the user’s specific
business context and
requirements.

The chatbot collects user
feedback to continuously
improve its performance and
accuracy.

2 Report problem

Business licensing

guidance

4 Tracking system

5 Personalized simulation

6 Feedback mechanism
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No  Features Brief Description

The chatbot is available in both
Indonesian and English

Allows users to seamlessly
escalate their inquiries or issues
from the chatbot to a live

contact center agent.

7 Multilingual support

Able to connect with
contact center agent

The proposed chatbot features were then validated with
three OSS-RBA users representing business actors,
ministries/agencies, and local governments. All three
users agreed that the features aligned with their
expectations and needs. These key features were then
used as a reference for further UML and architecture
design.

3.2 UML Design of The Proposed Knowledge-Based
Chatbot

This sub-section explores the UML design of the
proposed knowledge-based chatbot, detailing the key
components and their interactions. The UML design will
encompass various diagrams, including use case, activity,
and class diagrams.

Based on the analysis of requirements and the proposed
features, the authors then created a use case diagram for
the proposed chatbot. Seven actors were identified,
consisting of five human actors—user, business actor,
government agencies, citizens, and contact center
agents—and two system actors—the OSS-RBA system
and the CRM system. The use case diagram consists of
seven use cases, including accessing business license
information, providing application submission guidance,
tracking application status, simulating the business
license process, reporting issues, resolving business
license issues, and giving feedback

The knowledge-based chatbot is aimed at supporting
business licensing services. This chatbot enables different
users to interact with the system for various licensing-
related needs. The primary functionalities of the chatbot
include providing access to business license information,
guiding users through application submission, tracking
application status, and simulating the business license
process to help users understand the steps involved.

The chatbot also assists users in reporting issues they
encounter. These reports are managed via an integrated
CRM system for efficient handling and resolution. For
more complex cases, the chatbot includes a resolve
business license issues function, which may connect users
to a contact center agent for personalized assistance.
Additionally, users can give feedback on the services they
receive, which helps improve the chatbot’s performance
over time. The chatbot interfaces with the OSS-RBA
system, allowing it to provide accurate and up-to-date
licensing information directly from the central platform.

Through this design, the chatbot aims to streamline the
business licensing process, enhance user experience, and
facilitate faster issue resolution.

In the previous section, we explained that the proposed
chatbot comprises seven use cases. In this section, we will
illustrate the activity diagram for a specific use case,
namely reporting issues. This use case was selected based
on the results of the distributed questionnaires, which
indicated that the need for accurate and real-time problem
resolution was one of the top two requirements identified,
alongside the need for comprehensive licensing
information.

The activity diagram shows the process of asking
questions and reporting issues through a knowledge-
based chatbot system, integrating with a CRM system and
involving contact center agents when necessary. The
process begins with the user opening the chatbot and
selecting the interaction type, either choosing a common
issue from a list or typing a custom question.

Once a question or issue is submitted, the chatbot
processes and interprets it using NLP. It then searches for
a suitable response in the knowledge base. If a relevant
answer is found, it is displayed to the user. The user can
provide feedback on the answer, indicating whether they
are satisfied or not. If the user is unsatisfied, they may ask
for clarification or choose to escalate the issue to a contact
center agent.

If no answer is found in the knowledge base, or if
escalation is requested, the CRM system opens a ticket.
A contact center agent is then assigned to address the
issue, providing a personalized answer to the user.
Finally, any new answers provided are stored in the
knowledge base for future reference, continuously
improving the system’s responsiveness.

Class diagrams illustrate the objects within a system and
the relationships between those objects. The class
diagram shows the relationships and interactions among
four main classes: User, Chatbot, Issue, and History. User
Class has attributes like userld (varchar) and userType
(varchar) and includes methods such as askQuestion(),
reportissue(), trackApplication(), and giveFeedback().
The User class has a one-to-many relationship with the
Issue class, indicating that a user can report multiple
issues. Chatbot Class has attributes like id (varchar),
language (varchar), and message (varchar). It provides
methods such as receiveMessage(), sendMessage(),
processRequest(), and escalatelssue(). The Chatbot class
is associated one-to-one with the User class.

Issue Class has attributes issueld (varchar), description
(varchar), status (varchar), and userReportedld (varchar).
It includes methods like createTicket(), resolvelssue(),
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and assignTicket(). The Issue class is related to the User
class, where one user can report multiple issues. History
Class has attributes such as historyld (varchar), createdAt
(timestamp), userld (varchar), message (varchar), and
closedAt (timestamp). It includes methods like
getMessage() and getUserld(). The History class has a
relationship with the User class, indicating that a user can
have multiple history entries.

The relationships highlight interactions among the
classes, where User and Chatbot initiate or respond to
issues, while History keeps track of the events associated
with each issue and user.

3.3 Architecture and Prototype Design of The Proposed
Knowledge-Based Chatbot

Before full-scale implementation, it is essential to develop
a robust architecture and prototype for the proposed
knowledge-based chatbot. This section outlines the
foundational structure and initial prototype design, ensuring
that the chatbot can seamlessly integrate with existing
systems and meet the identified user requirements.

The architecture of the proposed chatbot is designed to
support real-time interactions, accurate information
retrieval, and efficient issue resolution as shown in Figure
3. It integrates various components, including NLP
engines, knowledge base, and interfaces with the OSS-
RBA and CRM systems. This integrated approach
ensures that the chatbot can provide comprehensive, up-
to-date information and personalized assistance to users.

-

User Interfaces Chatbot Backend

Data Sources
Knowledge
Base
0SS-RBA
DB
CRM DB

Natural Language Understanding

Natural Language Generation

Dialogue

% 0SS
(VN « N

]

e

chatbot
database

Fig. 3. Proposed Architecture Design

User Interfaces represent the user's interaction point with
the chatbot system. The authors propose 3 channel to
interact with the chatbot, including OSS-RBA system,
WhatsApp and Telegram. A user's request delivered to
one of the channels initiates the process. The natural
language understanding (NLU) parses the user request
after it is received by the chatbot to determine the user's
intention and the relevant information [29]. NLU aids in
classifying intents, extracting entities, and understanding
user input and queries. It consists of two sub-modules:
machine learning (ML) sub-modules and NLP sub-
modules. The text input can be cleaned up and encoded
into a numeric vector representation using the NLP

submodule so that machine learning algorithms can work
with it. The purpose of the ML submodule is to choose a
response from a list of candidates after converting the
user query into structured data [30].

A low-fidelity prototype emphasizes the application's
flow and copywriting. Additionally, it focuses on
applying interaction design principles to a chatbot [31].
Examples of several low-fidelity prototype interfaces are
displayed in Figure 4.

il ju] < 1L} 0 < i 0 <

| J O\ J J

Fig. 4. Low-fidelity prototype interface examples

This low-fidelity prototype design provides a general
overview of how a knowledge-based chatbot can be used
to enhance business licensing services. With a clear flow
and simple navigation options, users can easily
understand and utilize the features provided by the
chatbot.

The high-fidelity prototype design presented here
illustrates the user interface and functionality of a
knowledge-based chathot aimed at enhancing business
licensing services in Indonesia. This prototype provides a
detailed and interactive representation of how the chatbot
will function, closely resembling the final product in
terms of design, layout, and navigation.

The initial screen greets users and introduces them to the
OSS (Online Single Submission) Virtual Assistant,
Tanya BOSS, as shown in Figure 5. It invites users to
select their preferred language and navigate through the
main menu options relevant to their needs. Upon
selecting the menu options, users are provided with
detailed instructions. This feature ensures users feel
guided and supported throughout their interaction.

This high-fidelity prototype effectively demonstrates the
chatbot's user-friendly design and functionality. It
emphasizes a seamless user experience by providing clear
navigation, detailed information, and responsive
interaction. The prototype serves as a crucial step toward
the final implementation, allowing for user feedback and
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further refinements to ensure the chatbot meets the needs
of business licensing services in Indonesia.

Fig. 5. High-fidelity prototype interface examples

3.4 Validation and Evaluation

The evaluation and validation process of the proposed
knowledge-based chatbot design was conducted through in-
depth interviews with 3 experts in the Deputy of
Information Technology at the Ministry of Investment, who
have experience in handling cases in the OSS-RBA system.
This was intended to ensure that the proposed design meets
all requirements and addresses existing issues. Based on the
evaluation and validation results, the proposed knowledge-
based chatbot design meets the expected criteria. The
validation and evaluation results can be seen in Table 4.

Table 4. Validation Result

Respondent Experience  Feedback

Director of Data  >20 years Utilizing incoming complaint

and Information data to enrich the chatbot's
knowledge base.
IT innovation, knowledge
utilization, and the chatbots
are essential to reduce
dependence on humans.

Middle >10 years The chatbot interactively

management provides information on what
steps should be taken based
on the current licensing
status.

System <10 years The chatbot can read the

Information user's position within the

Analyst system and provide

recommendations based on
the current position. For
example, if the user is
currently accessing the
requirements fulfillment
page, the chatbot will provide
information and guidance
related to the requirements
fulfillment process.

These insights validate the functionality of the chatbot,
confirming its ability to provide real-time assistance,

tailored user experiences, and context-specific guidance,
which are essential for improving business licensing
services.

3.5 Discussion

A chatbot with a knowledge base can tap into a vast
repository of data, efficiently finding the relevant piece
of information based on the received prompt and
answering customer queries within seconds [21]. This
capability allows the chatbot to provide accurate and
timely responses, enhancing customer satisfaction and
streamlining service processes [20], [21]. By leveraging
a comprehensive knowledge base, the chatbot can handle
a wide range of questions and issues, reducing the need
for human intervention and significantly improving
operational efficiency [22], [24]. Furthermore, the
chatbot can continuously learn and update its database
from interactions, ensuring that it remains up-to-date and
capable of addressing evolving customer needs [24]. This
integration of advanced technology not only improves the
user experience [25] but also provides businesses with
valuable insights into customer behavior and preferences,
enabling them to tailor their services more effectively
[22], [23].

The implementation of a knowledge-based chatbot for
business licensing services in Indonesia not only
addresses specific user challenges but also carries broader
implications for economic growth and the overall
business environment. As identified in the results, key
issues such as lack of information, complicated
procedures, and slow response times significantly hinder
the efficiency of the licensing process. By providing real-
time assistance and simplifying user interactions, the
chatbot can effectively mitigate these challenges, leading
to a more streamlined and efficient licensing experience.

One of the major implications of this chatbot is its
potential to enhance user satisfaction among business
owners. By offering accurate and readily accessible
information, the chatbot empowers users to navigate the
licensing process with confidence, reducing the time
spent on inquiries and form-filling. This improvement
can lead to increased compliance with licensing
requirements, fostering a more transparent business
environment where users can operate more effectively.

4. Conclusions

In this research, we designed a knowledge-based chatbot
aimed at improving business licensing services in
Indonesia. By leveraging the User-Centered Design
(UCD) approach, we ensured that the developed chatbot
met the specific needs and preferences of its users. Our
process included several critical stages: user needs
analysis, Unified Modified Language (UML) design,
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system design, and iterative improvements based on user
feedback. Based on the research results and analysis, the
development of a knowledge-based chatbot to enhance
business licensing services in Indonesia has shown
promising outcomes. Several key issues were identified
with the current OSS-RBA system, including a lack of
information, unstable system performance, slow response
to complaints, and complicated procedures. By adopting
a User-Centered Design (UCD) approach, the research
identified the needs and preferences of users, leading to
the development of a chatbot prototype that addresses
these issues effectively. The high-fidelity prototype of the
chatbot offers a user-friendly interface and functionality
that aligns with user expectations. The chatbot provides
comprehensive information on licensing requirements,
step-by-step guidance, assistance with form filling, real-
time answers to questions, and supports both Indonesian
and English languages. The iterative design process,
involving feedback from users, ensured that the final
prototype met the requirements and improved the user
experience. However, there are limitations to the current
prototype, which remains at a high-fidelity stage and has
yet to be implemented as a fully functional system. Future
work should focus on developing a fully operational
system that includes in-depth usability testing, ensuring
the chatbot’s performance in real-world scenarios.
Additionally, employing the System Usability Scale
(SUS) for more comprehensive evaluation will provide
detailed insights into user satisfaction and the system’s
effectiveness  for  public  service  applications.
Furthermore, broader implications of this research
suggest that the implementation of a knowledge-based
chatbot could significantly enhance business licensing
efficiency. By reducing processing times, improving
access to required information, offering real-time
assistance, and minimizing errors in form submissions,
the chatbot could streamline public service delivery,
reduce human intervention, and promote a more efficient
business environment. This study establishes a basis for
future advancements in integrating Al-driven solutions
within public service platforms, setting the stage for
further innovation and improvements in e-government
services.

Acknowledgements

This work was supported and funded by the Ministry of
Communication and Informatics of Indonesia
(KEMENKOMINFO RI) under grant number B-
1740/BLSDM.1/LT.02.03/08/2023.

References

[1] L. Y. Ing and S. Magiera, “Business Licensing: A Key to
Investment Climate Reform,” 2015.

[2

[31

[4]

(5]

(6]

[71
(8]

[]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[29]

[20]

Presiden Republik Indonesia, Peraturan Pemerintah Nomor 5
Tahun 2021 tentang Penyelenggaraan Perizinan Berusaha
Berbasis Risiko. 2021.

Presiden Republik Indonesia, Undang-undang Nomor 6 Tahun
2023 tentang Penetapan Peraturan Pemerintah Pengganti
Undang-Undang Nomor 2 Tahun 2022 tentang Cipta Kerja
menjadi Undang-Undang. Indonesia, 2023.

A. Androutsopoulou, N. Karacapilidis, E. Loukis, and Y.
Charalabidis, “Transforming the communication between
citizens and government through Al-guided chatbots,” Gov Inf
Q, wvol. 36, no. 2, pp. 358-367, 2019, doi:
10.1016/j.9iq.2018.10.001.

C. Touré, C. Michel, and J.-C. Marty, “Towards extending
traditional informal learning tools in the workplace with social
functionalities,” International Journal of Learning Technology,
vol. 12, Jul. 2017, doi: 10.1504/1JLT.2017.086381.

K. R. Devi, A. M. Sen, and K. Hemachandran, “A working
Framework for the User-Centered Design Approach and a
Survey of the available Methods,” 2014.

D. P. Lanter and R. Essinger, “User-Centered Design,” 2017.
doi: 10.1002/9781118786352.whieg0432.

M. B. Cowen, A. Lemon, and D. Gill-Hesselgrave, “User-
Centered Design (UCD) Process Description,” 2014. doi:
10.21236/ada615926.

M. Seidl, M. Scholz, C. Huemer, and G. Kappel, UML @
Classroom: An Introduction to Object-Oriented Modeling.
Cham: Springer International Publishing, 2015. doi:
10.1007/978-3-319-12742-2.

S. Lee, “Unified Modeling Language (UML) for Database
Systems and Computer Applications,” 2012.

F.Yang-Turner and L. M. S. Lau, “Extending use case diagrams
to support requirements discovery,” 2011 Workshop on
Requirements Engineering for Systems, Services and Systems-
of-Systems, . 32-35, 2011, doi:
10.1109/RESS.2011.6043929.
S. D. Durbin, D. Warner, J. N. Richter, and Z. Gedeon,
“Information Self-Service with a Knowledge Base That
Learns,” Al Mag.,, vol. 23, pp. 41-50, 2002, doi:
10.1609/aimag.v23i4.1668.

S. Wood and R. J. Howlett, “A Web-Based Customer Support
Knowledge Base System,” in International Conference on
Knowledge-Based Intelligent Information & Engineering
Systems, 2008. doi: 10.1007/978-3-540-85563-7_47.

A. Saunders, “Online solutions: looking to the future of
knowledgeBase management,” Proceedings of the 32nd annual
ACM SIGUCCS conference on User services, 2004, doi:
10.1145/1027802.1027848.

A. M. McBride, M. Sherraden, C. Benitez, and E. Johnson,
“Civic Service Worldwide: Defining a Field, Building a
Knowledge Base,” Nonprofit Volunt Sect Q, vol. 33, no.
4_suppl, pp. 8S-21S, 2004, doi: 10.1177/0899764004269746.
S. Spangler and J. T. Kreulen, “Knowledge base maintenance
using knowledge gap analysis,” in Knowledge Discovery and
Data Mining, 2001. doi: 10.1145/502512.502582.

Y. V Golchevskiy and A. V Yermolenko, “Knowledge Base as
an Integral Attribute of a Modern Company,” Proceedings of
the International Conference on Economics, Management and
Technologies 2020  (ICEMT  2020), 2020, doi:
10.2991/aebmr.k.200509.097.

K. Wilson, “The Knowledgebase at the Center of the Universe,”
Ser  Libr, wvol. 72, pp. 111-117, 2017, doi:
10.1080/0361526X.2017.1320869.

G. Caldarini, S. F. Jaf, and K. J. McGarry, “A Literature Survey
of Recent Advances in Chatbots,” Inf., vol. 13, p. 41, 2021, doi:
10.3390/inf013010041.

A. Lommatzsch and J. Katins, “An Information Retrieval-based
Approach for Building Intuitive Chatbots for Large Knowledge
Bases,” in Lernen, Wissen, Daten, Analysen, 2019.

This is an open access article under the CC BY-4.0 license

688



Husain, Ridwan Afandi, Dana Indra Sensuse, Sofian Lusa, Nadya Safitri, Damayanti Elisabeth
Jurnal RESTI (Rekayasa Sistem dan Teknologi Informasi) Vol.8 No. 5 (2024)

[21]

[22]

[23]

[24]

[25]

A. Hausdorf, L. Miller, G. Scheuermann, A. Niekler, and D.
Wiegreffe, “Chatbot Explorer: Towards an understanding of
knowledge bases of chatbot systems,” CSRN, 2022, doi:
10.24132/csrn.3201.10.

J. S. Sharath and B. Rekabdar, “Memory Efficient Knowledge
Base Question Answering with Chatbot Framework,” 2021
IEEE Seventh International Conference on Multimedia Big
Data (BigMM), pp. 33-39, 2021, doi:
10.1109/BigMM52142.2021.00013.

A. Ait-Mlouk and L. Jiang, “KBot: A Knowledge Graph Based
ChatBot for Natural Language Understanding Over Linked
Data,” IEEE Access, vol. 8, pp. 149220-149230, 2020, doi:
10.1109/ACCESS.2020.3016142.

S. Reshmi and K. Balakrishnan, “Implementation of an
inquisitive chatbot for database supported knowledge bases,”
Sadhana, vol. 41, pp. 1173-1178, 2016, doi: 10.1007/s12046-
016-0544-1.

P. Matthews, “Knowledge Organisation Systems for Chatbots
and Conversational Agents: A Review of Approaches and an

[26]

[27]

[28]

[29]

[30]

[31]

T. P. Makhalova, D. Ilvovsky, and B. A. Galitsky, “Information
Retrieval Chatbots Based on Conceptual Models,” in
International Conference on Conceptual Structures, 2019. doi:
10.1007/978-3-030-23182-8_17.

G. Pilato, A. Augello, and S. Gaglio, “A Modular System
Oriented to the Design of Versatile Knowledge Bases for
Chatbots,” Int Sch Res Notices, vol. 2012, pp. 1-10, 2012, doi:
10.5402/2012/363840.

A. Dennis, B. H. Wixom, and D. Tegarden, Systems Analysis
and Design with UML, 4th ed. Wiley Publishing, 2012.

E. Adamopoulou and L. Moussiades, “An Overview of Chatbot
Technology,” in IFIP Advances in Information and
Communication Technology, Springer, 2020, pp. 373-383. doi:
10.1007/978-3-030-49186-4_31.

M. Driss, L. Alhajjam, I. Almomani, R. Alharbi, L. Alahmadi,
and S. Alanazi, “COVIBOT: A Smart Chatbot for Assistance
and E-Awareness during COVID-19 Pandemic,” 2022.

J. Wojdziak, B. Bansemir, B. Kirchner, B. Lochner, and R.
Groh, “Low-Fidelity Prototyping for Collaborative User

Evaluation of Relative Value-Added for the User,” Knowledge Interface ~ Specifications,” in Interaccion, 2016. doi:
Organization at the Interface, 2020, doi: 10.1007/978-3-319-40548-3_28.
10.5771/9783956507762-274.

This is an open access article under the CC BY-4.0 license 689



