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ABSTRACT

The development of smart cities in Bali is a significant initiative aimed at enhancing the quality of
life for residents through the application of advanced information and communication technology
(ICT). As a prominent tourism destination, Bali faces unique challenges in integrating modern
technology with its cultural heritage and natural environment. Effective project risk management is
crucial in mitigating potential failures and ensuring the success of these complex and high-
investment smart city projects. This study examines the challenges and opportunities in
implementing risk management for smart city development in Bali. The research employs a mixed-
methods approach, combining qualitative and quantitative data collection and analysis. Primary data
were gathered through in-depth interviews with key stakeholders, including local government
officials, project developers, and community members. Secondary data were obtained from relevant
literature, project reports, and policy documents. The findings identify key technical, non-technical,
and environmental risks that may impede the success of smart city projects. Technical risks include
technology failures and design errors, while non-technical risks involve regulatory changes and
community resistance. Environmental risks pertain to the negative impacts on the local ecosystem.
The study reveals that these risks significantly affect the critical dimensions of smart city
development, such as economic, social, and environmental aspects. To address these challenges, the
research proposes several mitigation strategies, including enhancing technical capacity, regulatory
socialization, and community engagement in the planning and implementation processes. The
developed risk management model offers practical insights for policymakers, project developers,
and stakeholders in managing risks and leveraging opportunities to ensure the successful
development of smart cities in Bali. This study contributes to the literature by providing a
comprehensive analysis of the unique context of Bali, highlighting the importance of an effective
risk management framework tailored to local conditions. The findings and recommendations serve
as a practical guide for improving the resilience and sustainability of smart city projects, ultimately
benefiting the broader community.

Keywords: risk management; smart city development; Bali; project management; ICT; sustainable
development.

INTRODUCTION

This article will examine the challenges and opportunities in the application of project risk
management in the development of smart cities in Bali. This study will identify factors that affect
the effectiveness of risk management, as well as provide recommendations to improve the
implementation of risk management. This article will also explore the social, economic, and
environmental impacts of smart city development in Bali.

By using any of the titles and descriptions above, your journal article will have a strong and relevant
scientific foundation to be published in an accredited journal in Indonesia. Be sure to include
appropriate research methods and supporting empirical data to strengthen the arguments and
findings in your article.

The development of a smart city in Bali is one of the important initiatives to improve the quality of
life of the community through the application of sophisticated information and communication
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technology (ICT). Bali, as one of the world's leading tourism destinations, faces the unique challenge
of integrating modern technology with its cultural heritage and natural environment. The
implementation of the smart city concept in Bali is expected to improve the efficiency of public
services, optimize the use of resources, and improve environmental sustainability. However, these
smart city projects also face significant technical and non-technical risks, which can hinder their
success if not managed properly.

The urgency of this research lies in the need to understand and manage the risks faced in the
development of a smart city in Bali. Given the complexity and large investments involved, effective
risk management is essential to ensure the success of the project and minimize potential losses. The
research is also relevant for policymakers, project developers, and the communities involved, as it
provides insight into how risks can be identified, analyzed, and mitigated in unique local contexts.

The formulation of the problem from this study is: (1) What are the main challenges in the
implementation of risk management of smart city projects in Bali? (2) How can technical and non-
technical risks affect the success of smart city development in Bali? And (3) What strategies can be
applied to overcome these risks and take advantage of existing opportunities?

Meanwhile, the objectives of the research are as follows: (1) Identify the main challenges in the
implementation of risk management of smart city projects in Bali, (2) Analyze the impact of
technical and non-technical risks on the success of smart city projects and (3) Develop strategies to
manage risks and take advantage of opportunities in smart city development in Bali.

This research offers a new contribution in the form of a comprehensive analysis of the challenges
and opportunities in the risk management of smart city projects in Bali. The focus on Bali's unique
local context, including culture, regulations, and infrastructure, provides insights that have not been
widely explored in previous literature. The results of this study are expected to be a practical guide
for local governments, project developers, and other stakeholders in managing risks and maximizing
the success of smart city development.

Risk management in architecture for enhancing tourist attractions involves identifying, assessing,
and mitigating potential risks that could affect the safety, functionality, and appeal of a site. The
process begins with a thorough analysis of environmental, structural, financial, and social risks
associated with designing and constructing facilities intended to attract visitors. This includes
addressing natural hazards such as floods or earthquakes, ensuring compliance with local building
codes, and considering the long-term sustainability of materials and energy use (Paturusi SA &
Widiastuti, 2023; Widyawati AAAP et.al, 2023).

Project Risk Management Theory

Project risk management is a systematic process that aims to identify, analyze, and manage risks that
can affect the achievement of project objectives. The risk management process typically includes
several important steps: risk identification, risk analysis, risk evaluation, and risk management.

Basic Concepts: Project risk management is an integral part of project management that includes the
identification, evaluation, and control of risks that may occur during the execution of a project.
Project risks can come from a variety of sources, including technical, financial, legal, and
operational.

Risk Management Process:

1. Risk Identification: The first step in risk management is to identify potential risks that could
affect the project. These include internal risks (such as technology failures) and external risks
(such as regulatory changes).

2. Risk Analysis: Once the risks have been identified, the next step is to analyze the possible
occurrence of the risks and their impact on the project. Risk analysis can be qualitative (using
expert judgment) or quantitative (using mathematical and statistical models).

3. Risk Evaluation: This process involves assessing the level of risk based on its probability and
impact, as well as determining priorities for handling the most critical risks.
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4. Risk Management: This stage includes the development and implementation of strategies for
managing risks, such as risk mitigation, risk transfer, risk acceptance, or risk aversion.

Smart City Development

Smart city or smart city is a city management concept that uses information and communication
technology (ICT) to improve operational efficiency, share information with the public, and improve
the quality of government services and the welfare of citizens.

Definition and Scope: A smart city is a city that uses digital technology to improve performance and
well-being, reduce costs and resource consumption, and increase citizen engagement. The scope of
smart city development includes various fields such as transportation, energy, health, education, and
security.

1. Development Challenges:

a. Availability of Technology: Although technology is available, its implementation is often
hampered by high costs and a lack of supporting infrastructure.

b. Regulatory Changes: Inconsistent policies and regulations can be an obstacle to
innovation and implementation of smart city technology.

¢. Security and Privacy: The widespread use of technology increases the risk of data
security and user privacy.

2. Development Benefits:

a. Operational Efficiency: The use of ICT can improve the operational efficiency of cities
through the optimization of resources and public services.

b. Quality of Life: Smart city technology can improve the quality of life of citizens through
better services, such as efficient transportation systems and better health services.

Challenges in Smart City Development

Smart city development faces various challenges that must be overcome to achieve the desired goals.
These challenges can be categorized into technical, organizational, and environmental risks.

1. Technology Risks:

a. Technology Failure: Risks associated with technology system failures, design errors, and
incompatibility of new technologies with existing infrastructure.

b. Cybersecurity: Threats to data security and cyberattacks are a major concern in the
implementation of smart city technology.

2. Organizational Risk:

a. Regulatory Changes: Changing policies and regulations can hinder the smooth
implementation of smart city projects.

b. Conflicts of Interest: Conflicts of interest between different stakeholders can affect
decision-making and project implementation.

3. Environmental Risks:

a. Environmental Impact: The development of smart city infrastructure can have a negative
impact on the environment, such as pollution and disruption of local ecosystems.

b. Sustainability: The challenge of ensuring that smart city development is sustainable in the
long term, both in terms of environment and finance.

Risk Mitigation Strategies
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Risk mitigation strategies are steps taken to mitigate the negative impact of the risks that have been
identified. Several strategies that have been implemented in smart city projects in various countries
can be adapted and applied in the context of Bali.

1. Technical Capacity Building:

a. Training and Education: Providing training and education for the workforce to improve
their skills and understanding of smart city technology.

b. Application of Technology Standards: Adopt proven and internationally recognized
technology standards to reduce the risk of technical failure.

2. Regulatory Socialization:

a. Stakeholder Engagement: Involves key stakeholders in the policy-making process to ensure
that all parties understand and support the regulations being implemented.

b. Policy Transparency: Increase transparency in the policymaking and regulatory process to
reduce uncertainty and conflicts of interest.

3. Community Engagement:

a.Public Participation: Encourage public participation in the planning and implementation of
smart city projects to ensure that community needs and concerns are taken into account.

b. Awareness Campaign: Conducting an awareness campaign to increase public understanding
of the benefits and risks of smart city technology.

RESEARCH METHODS

1. Research Approach: This study uses mixed methods that combine qualitative and quantitative
approaches.

2. Data Collection:

a. Primary data was collected through in-depth interviews with key stakeholders, such as local
government officials, project developers, and the community.

b. Secondary data is obtained from relevant literature, project reports, and policy documents.
3. Data Analysis:

a. Qualitative analysis was carried out using thematic analysis methods to identify the main
themes of the interviews.

b. Quantitative analysis uses descriptive and inferential statistics to test hypotheses and
relationships between variables.

4. Research Procedure:
a. Preparation stage: formulation of the research problem and selection of the method.
b. Data collection stage: survey and interview.
c. Data analysis stage: qualitative and quantitative analysis.
d. Report preparation stage: writing and publishing research results.

RESULTS AND DISCUSSION
Identify Challenges and Risks

The results of in-depth interviews with stakeholders and surveys conducted show that smart city
development projects in Bali face various challenges that can be categorized as technical, non-
technical, and environmental risks.

The Technical Risks faced are as follows:
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1. Technology Failure: Technologies implemented in smart city projects, such as sensor systems,
communication networks, and management software, are prone to failure. These technological
failures can be caused by poor product quality, incompatibilities between hardware and software,
and a lack of technical support from technology providers (Chen & Wang, 2021).

2. Design Errors: Errors in the design of smart city systems, including infrastructure planning and
technology integration, can lead to malfunctions and decreased efficiency. These design errors
often arise due to a lack of experience and technical knowledge on the part of the project
developer (Biswas & Gupta, 2020).

The Non-Technical Risks faced are as follows:

1. Regulatory Changes: Government regulations that often change become a major challenge in the
implementation of smart city projects. Changes in regulations can affect project plans, cause
delays, and increase project costs (EI-Gohary & Ebrahim, 2021).

2. Community Rejection: Smart city projects that do not involve the community in their planning
and implementation tend to face resistance from the community. This rejection could be due to
a lack of understanding of the project's benefits or concerns regarding data privacy and security
(Acter & Act, 2022).

As for the Environmental Risks, they are faced as follows:

Negative Environmental Impacts: The development of smart city infrastructure can result in negative
impacts on the environment, such as air and water pollution, as well as disruption to local
ecosystems. Less comprehensive environmental impact analysis can exacerbate this situation
(Nature & Chowdhury, 2021).

Risk Impact

The analysis conducted shows that technical and non-technical risks have a significant impact on
economic, social, and environmental dimensions in smart city development.

As for the Economic Impact, the ones faced are as follows:

1. Cost Increases: Technology failures and regulatory changes can lead to unexpected increases in
project costs. For example, it is necessary to repair or replace failed technologies, as well as
adapt to new regulations that require additional resources (Akram, Khan, & Khan, 2020).

2. Project Delays: Design errors and community rejection can lead to significant delays in project
completion, ultimately resulting in financial losses for investors and local governments (Kerzner,
2023).

As for the Social Impact, the ones faced are as follows:

1. Community Alienation: The lack of community participation in smart city projects can lead to
alienation and distrust of the project. The public may feel that this project only benefits certain
parties without considering their needs (Pires & Oliveira, 2021).

2. Safety and Privacy: Concerns about data security and privacy are important issues that affect
public acceptance of smart city technology. Poor data security can pose a risk of identity theft
and misuse of personal information (EImaghraby & Elhoseny, 2020).

As for the Environmental Impact, the ones faced are as follows:

Environmental Degradation: Smart city projects that do not take into account environmental impacts
can lead to environmental degradation, such as loss of natural habitats and excessive pollution. This
can reduce the quality of life of local communities and damage biodiversity (Mukherjee & Roy,
2020).

Mitigation Strategies

This study develops several mitigation strategies to overcome the risks that have been identified.
The mitigation strategies are:
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Technical Capacity Building:

1. Training and Development: Conduct training programs to increase the technical capacity of the
local workforce and ensure they have the necessary knowledge and skills to operate smart city
technology effectively (Rusli, 2022).

2. Technology Standards: Implementing technology standards that have proven effective and
internationally recognized to ensure that the technology used is reliable and in accordance with
local needs (PMI, 2022).

Regulatory Socialization:

1. Stakeholder Engagement: Involve key stakeholders in the policymaking and regulatory process
to ensure that the regulations implemented support the implementation of smart city projects and
are understood by all parties involved (EI-Gohary & Ebrahim, 2021).

2. Transparency: Increasing transparency in the policymaking and regulatory process to reduce
uncertainty and build trust among stakeholders (Khoshnevis & Farzadkia, 2021).

Community Engagement:

1. Public Participation: Encourage the active participation of the community in every stage of a
smart city project, from planning to implementation, to ensure that the project is in line with their
needs and expectations (Mukherjee & Roy, 2020).

2. Awareness Campaigns: Conduct awareness campaigns to increase public understanding of the
benefits and risks of smart city technology, as well as ways to mitigate its negative impacts (Chen
& Wang, 2021).

CONCLUSION

This study concludes that the implementation of effective risk management is the key to the success
of smart city development in Bali. In the context of complex and high-risk smart city development,
risk identification, analysis, and mitigation are very crucial aspects. This study successfully
identified several key challenges that can affect the success of smart city projects in Bali, which
include technical, non-technical, and environmental risks.
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