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Abstract: Smart city governance aims to integrate advanced technologies with urban management to improve citizen
engagement, policy effectiveness, and overall quality of life. However, developing countries face unique challenges in
implementing smart city initiatives due to infrastructure deficiencies, budget constraints, and the digital divide. This paper
explores the key obstacles and potential solutions for smart city governance in developing nations. The primary challenges
include inadequate ICT infrastructure, financial limitations, knowledge-deficient citizens, and data privacy concerns.
Solutions proposed involve multi-sectoral collaboration, innovative financing mechanisms, enhancing citizen education and
engagement, and stringent data protection laws. Case studies from India and China illustrate these challenges and solutions in

practice, highlighting the necessity for a holistic approach to achieving sustainable and equitable smart city governance.
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1. Explanation of smart city governance
1.1. Definition

The concept of a “smart city”, which originated in the 1990s, initially denoted urban areas utilizing information
and communication technologies (ICT) to optimize infrastructure efficiency. Contemporary interpretations extend
beyond mere technological integration, incorporating humanistic dimensions that transform societal interactions
and living conditions. Smart city governance now emphasizes leveraging advanced technologies, such as big
data and sensor networks, to enhance citizen engagement, swiftly identify urban challenges, and refine policy
effectiveness. Consequently, governments are proactively enacting policies to fulfill these objectives.

1.2. Driving forces of smart city governance

In alignment with the fundamental elements outlined in the definition of smart city governance, the driving forces
could be classified into three principal categories: Technology push, Government pull, and End-user driven. In this
section, the main focus is on the drivers of smart city governance in the context of developing countries.

ICT is a critical driver of smart city governance. As smart cities advance, there is a rising demand for
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sophisticated infrastructure, technology, and industry, fueled by innovations such as cloud computing and smart
healthcare. These technological advancements enhance the integration of smart industry chains, aligning with
the imperatives of smart city governance. Particularly in developing nations, where deteriorating infrastructure
poses significant challenges, ICT offers critical solutions. According to Rujan, predictive analytics, facilitated
by smart technology, can preemptively identify and address potential infrastructure and industry failures,
thereby emphasizing ICT’s role in refining and targeting smart city governance strategies !' ..

The transition to a smart city necessitates the convergence of technological and political elements. The
governance of the smart city could be understood as a collaborative effort between governmental and non-
governmental entities. In developing countries, where the fulfillment of fundamental citizen needs is still a
primary concern, the implementation of smart city governance can be particularly challenging. This complexity
arises from obstacles within policy environments, legal frameworks, institutional structures, and regulatory
systems. Political factors are instrumental in addressing these issues. Governments must formulate policies that
clearly define the objectives and strategic direction of smart city development, enhance regulatory frameworks,
and eliminate legal barriers to facilitate the smooth implementation of smart city governance.

Another pivotal driver is the demand from end-users, primarily urban citizens. Effective smart city
governance necessitates multifaceted collaboration, with active citizen engagement being essential. Unlike
developed nations, many developing economies face numerous developmental challenges, making the
enhancement of quality of life a primary objective of smart governance. Urbanization is a critical step toward
modernization and a global socio-economic trend. According to the United Nations, urban areas currently house
55% of the world’s population, a figure projected to rise. However, unregulated urbanization can exacerbate
urban-rural conflict, social inequality, unemployment, traffic congestion, environmental pollution, and violence.
Consequently, there is an escalating demand for improved living conditions. Governments in developing
countries view advancing smart city governance as a strategic response to the challenges posed by rapid

urbanization, social inequity, population growth, and environmental degradation ',

1.3. Overview of the impacts

The integration of Information and Communication Technology (ICT) is integral to smart city development,
profoundly enhancing governance through advanced technologies such as big data analytics and the Internet
of Things (IoT). These technologies afford unprecedented access to extensive data, enabling city officials to
extract actionable insights and make informed decisions that refine urban processes. Such optimizations can
boost operational efficiency in urban planning and management, driving economic growth. This economic
advancement, in turn, prompts governments to formulate policies that promote investment in mobile technology
and improvements to citizens’ living conditions. The widespread adoption of mobile technology allows for
increased citizen participation in decision-making, resulting in more nuanced and empathetic governance.
In summary, smart city governance has the potential to offer innovative solutions to the socio-economic and
environmental challenges faced by cities.

Despite the notable advantages of smart city governance, it also presents certain drawbacks. While it can
improve citizen well-being, it may simultaneously exacerbate inequality and widen the digital divide. Smart
city governance often centralizes intelligence and benefits among the privileged, rather than disseminating them
across all societal stakeholders, particularly marginalized and less educated individuals. These groups may
lack the digital literacy necessary to fully engage with and benefit from smart city technologies. The following

section will elaborate on the specific challenges encountered in smart city governance .
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2. Key challenges faced by smart city governance

Smart city governance represents a strategic approach for developing countries to address the resource
demands of burgeoning populations and densely populated urban centers, thereby fostering sustainable
national development. It is not merely a viable development alternative but also an essential strategic
imperative. Nonetheless, these nations face distinctive obstacles in the development of smart cities due to their
unique national contexts, and the implementation process may also introduce adverse effects. This section
will scrutinize the multifaceted challenges faced by developing countries both during and following the
implementation of smart city governance . Figure 1 is an adaptation of the Delone & McLean model and

shows the various factors that hinder implementation.
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Figure 1. Challenges to the implementation of smart city governance, adapted from Delone & McLean and Tan &
Taeihagh

2.1. Infrastructure quality and budget constraints

One of the primary challenges in advancing smart city governance is the inadequate quality of ICT
infrastructure, which is often attributed to budget constraints and insufficient infrastructure development.
Effective smart city governance depends on robust infrastructure that supports collaboration, data collection,
communication, and citizen engagement. Financial limitations impede governments’ ability to invest in smart
city infrastructure, leaving developing countries with insufficient resources. Basic urban infrastructure is
essential for the successful deployment and expansion of ICT, serving as a fundamental requirement for urban
advancement.

Reports highlight significant infrastructure deficits in various developing regions. The 2011 Census of
India reveals that 65 million people, nearly 20% of the population, reside in slums with severe shortages of
adequate housing and basic infrastructure. Basic amenities such as water and sanitation are particularly scarce,
with 9.9 million urban households lacking proper sanitation. Similarly, approximately 111 million people in
Latin America live in slums facing inadequate housing and infrastructure, compounded by deficiencies in water,
sewage, and waste management. Cities struggling to meet fundamental needs face considerable challenges in
advancing toward smart city status ',

Additionally, the government’s inability to cover the substantial costs associated with smart city
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development has created a significant bottleneck in advancing urban intelligence. For instance, the Dongtan
eco-city project in China faced an estimated development cost of USD 1.3 billion, an expenditure beyond the
capacity of government funding alone, thereby impeding progress. Budgetary constraints limit cities’ ability to
invest in sophisticated ICT infrastructure and implement new technologies for smart governance. Concurrently,
existing infrastructure often fails to meet the requirements of these advanced technologies, exacerbating the
disparity between current facilities and the demands of smart city governance.

2.2. Knowledge-deficient citizens and the digital divide

Knowledge-deficient citizens and the existing digital divide are barriers to achieving smart city governance in
developing countries. Citizen engagement is a fundamental aspect of smart city governance, yet the quality and
scope of ICT infrastructure significantly impact citizen satisfaction and the utilization of related technologies.
Many citizens remain uninformed about the benefits and functions of smart cities, leading to perceptions of
their irrelevance or neglect. In India, the digital divide is acute, with approximately 40% of the population
being illiterate, a consequence of a deficient education system where primary education, though free, is not
compulsory. This inadequacy results in high dropout rates and ongoing literacy issues, impeding meaningful
participation in smart city initiatives .

The digital divide is further intensified by inadequate data transparency and insufficient services provided
by city administrators. A professional municipal website is a cornerstone of smart city governance, offering
critical information such as city overviews, development plans, citizen services, budgets, and staff contacts.
A study on municipal websites in India reveals that 10% of the 100 cities slated for smart city initiatives lack
such a website. Additionally, among the existing sites, there are issues of non-transparency and incomplete
information, with some failing to publish development budgets or staff contact details. This lack of transparency

and accessibility hinders citizen engagement and their ability to contribute to smart governance.

2.3. Data justice

In addition to being hindered in the implementation process, smart city governance may also encounter different
challenges after the implementation of governance. The urban data justice model shown in Figure 2 is used
here to analyze the negative issues that arise during the implementation of smart city governance.
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Figure 2. Urban data justice mode
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2.4. Rights-based urban data injustice

Rights-based data justice pertains to the adherence to fundamental data rights, including representation, privacy,
access, and ownership. In certain jurisdictions, smart city governance involves extensive collection of personal
data, which poses risks of breaches, loss, or misuse by unauthorized entities, potentially resulting in significant
harm to citizens. Furthermore, pervasive surveillance can also have detrimental effects. For example, in
Hangzhou, China, smart city initiatives employ advanced video surveillance, facial recognition, and predictive
policing to monitor and influence behavior. While these technologies have markedly enhanced governance
capabilities, they have also resulted in discomfort and anxiety among citizens, undermining their sense of

privacy and adversely impacting their mental health and well-being *”.

3. Potential solutions for smart city governance

Smart city governance could be construed as the interaction between institutions, actors (stakeholders), and
processes. For the different aspects of the challenges faced by smart city governance as described in the
previous section, the collaboration of participants from different organizations is needed to provide solutions to
the challenges. Figure 3 illustrates the key pillars of smart city governance, from which potential solutions to
the challenge are largely considered.

Data Stakeholders

Smart city

governance

Technology Collaboration

Figure 3. Key pillars of smart city governance; sourced from Paskaleva et al.

3.1. Addressing infrastructure quality and budget constraints

As previously highlighted, numerous developing countries continue to grapple with providing fundamental
necessities to their citizens. Therefore, these nations must prioritize infrastructure development as a
foundational step before progressing with smart city governance. While discourse often emphasizes advanced
ICT facilities, the critical importance of basic infrastructure should not be overlooked. Effective smart city
governance must prioritize these fundamental elements, with coordinated efforts from multiple organizations
enabling the creation of more innovative and equitable governance solutions for sustainable urban development.
For instance, in response to its rapid economic growth, China has launched a five-year, approximately USD
66 billion initiative to upgrade its water supply systems, ensuring safe drinking water for all urban residents.
By addressing these basic needs, cities can establish a robust foundation upon which smart governance can be
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effectively built "\

To address budgetary constraints, city managers in developing countries should collaborate with various
stakeholders to develop and implement innovative financing mechanisms for smart city governance. Research
on financing strategies in India identifies several effective approaches, including land-based instruments
such as property taxes, vacant land taxes, growth influence fees, and betterment fees, as well as congestion
charging mechanisms like fuel taxes, vehicle taxes, highway tolls, and debt financing. For effective smart city
governance, governments in developing nations must expand their financial sources. By leveraging existing
multilateral development banks and attracting foreign investment, governments can explore innovative
financing solutions to overcome budgetary challenges and advance smart city initiatives.

3.2. Addressing knowledge-deficient citizens and low participation

The objective of smart city governance is to cultivate well-informed, educated, and engaged citizens while
encouraging active participation from various stakeholders in city governance. A critical initial step is to
enhance citizens’ education and information literacy, enabling them to comprehend the principles and operations
of smart city governance. Addressing societal illiteracy through increased enrollment in general education is
therefore essential. For instance, in Bihar, India, the government has implemented measures to improve student
enrollment by alleviating commuting challenges. By providing bicycles to secondary school girls, the initiative
not only facilitated their access to education but also reduced the gender enrollment gap by 40%, thus bridging
significant disparities in educational access """,

While effective government leadership is essential for advancing smart city governance, the private sector
can substantially amplify its success by leveraging its expertise and engaging in strategic collaboration. For
instance, in Shanghai, China, the municipal government has entered into a strategic partnership with Tencent
Corporation to advance the “Internet + Transportation” initiative. This collaboration seeks to develop cutting-
edge “fingertip” transportation solutions and facilitate intelligent travel. Furthermore, the development of
smart mobility infrastructure is largely driven by private investment, fostering a market-oriented approach to
operation and innovation ">,

Multi-sectoral collaboration also provides more innovative ways for urban services to meet citizens’
requirements and promote citizen participation in urban governance. In Rio, the local government encourages
citizen participation in city governance through the LAB. RIO, which is a public service. It is a project that
encourages participation and collaboration in the governance of the city, bringing together citizens, city
managers, businesses, and academics in an “urban laboratory” to create and discover new solutions to urban

governance and achieve the desired results of smart city governance .

3.3. Addressing rights-based urban data injustice
The implementation of digital technologies like the Internet of Things and Big Data in smart city governance
introduces risks such as data privacy and cybersecurity concerns. To safeguard personal privacy and ensure
data justice, the state needs to establish a comprehensive national framework and enact relevant legislation.
In several developing countries, privacy laws have been introduced as a measure to mitigate the risks of data
breaches within smart city governance !'*.

Enacted in 2013, South Africa’s Protection of Personal Information Act (POPIA) stands as the nation’s
first comprehensive data protection law. The act spans all organizational sectors, fully embodying the right
to information privacy as enshrined in the South African Constitution. POPIA establishes two new oversight

bodies, the Information Regulator and the Executive Committee, to ensure stringent compliance by public and
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private entities. Through its detailed principles and the creation of an independent national regulatory authority,
POPIA aims to safeguard citizens’ personal data with a high degree of rigor and effectiveness "\

To uphold cybersecurity, safeguard national sovereignty, and protect both public and private interests,
China enacted the Cybersecurity Law of the People’s Republic of China. This legislation is designed to promote
the secure advancement of economic and social informatization, shield critical information infrastructure
from attacks, and enforce legal penalties for cybercriminal activities. Given the enhanced network density
and complexity inherent in smart city environments, residents must adhere to stringent identity verification
and registration protocols. Simultaneously, city administrators must enforce rigorous access controls, conduct
ongoing technical updates, and perform regular vulnerability assessments to ensure comprehensive system

security """,
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