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ABSTRACT

The 21st century has seen a race of urbanization, one that is rapidly increasing energy demands and
leading to environmental degradation as well as climate change due to the dependency on fossil fuels.
While the shift to urban sustainability is a major solution to this issue, how renewable energy systems
may fit into well-orchestrated urban planning remains an open question. Our goal is to explore
approaches, tools and governance frameworks for cities to transition towards renewable energy given the
optimal economic, social,, and environmental impact. A summary of key findings states, "As this paper
demonstrates, the integrated use of renewable energy significantly curtails greenhouse gases, achieving
1.2 million tons of CO: reductions per year and providing renewables for a full 35% of urban energy
demand." It also points to economic advantages, such as $200 million in annual energy savings and 5,000
direct jobs created in renewable energy. Social equity is also a part of the study, with 10,000 households
receiving clean energy. These findings constellate around the relevance of the inclusion of renewables in
urban planning as an alternative solution to climate change but also a driver of urban resilience and
sustainable development more generally. We urge all stakeholders to implement inclusive policies, invest
in innovative technologies and mobilize communities in order to accelerate the transition towards
renewable energy systems for cities.

1. INTRODUCTION

Urbanization is today, one of the most striking movements of the 21st century more than half of humanity lives in urban
areas. Such exponential urbanization put a strain at an unprecedented level, on the infrastructure both existing and future,
including energy requirements depleting resources in several parts of the world. Despite only covering 3% of the planet
Earth, these cities represent over 60% of the global energy use and greenhouse gas emissions [1]. However, this concentrated
demand for energy, along with limited fossil fuel reserves and increasing concerns about climate change, underscores an
urgent need for sustainable urban development strategies [2]. In relation to urban development, sustainable development
aims to achieve economic growth while protecting the environment and improving social equity [3]. Replacing these sources
with clean, renewable alternatives to supply energy is key to this equation. Our old energy system based on fossil fuels is the
source of air pollution, greenhouse gasses and burning through our planetary capital [4], [5]. On the other side of the scale,
renewable sources like solar, wind, hydro and biomass can solve many of these issues by delivering clean, plentiful energy
solutions. Incorporating renewable energy into urban planning represents an essential foundation in realizing sustainability
objectives [6]. As the framework with which cities are built and serviced, urban planning is a vital component of this process.
Integrating renewable energy into urban design and policy allows planners to build efficient buildings, optimize
transportation systems and promote decentralized generation. Integrating it into the urban setting not only can mitigate the
risks of acting as a stressor on the environment but also contribute towards energy security, economic resilience and increased
well-being for cities citizens [7]. The focus of this paper is on the urban planning of renewable energy systems to promote
the development of sustainable cities. The paper looks into the potential of renewable energy in urban areas and reviews
existing focuses on the topic, then builds on that to discover some innovative technologies and approaches that can help
integrate this process into practice [8]. The paper, through examination of case studies and policy recommendations, strives
to give the readers a multi-dimensional insight into how urban planners and stakeholders can utilize renewable energy in
order to meet the increasing challenges of urbanization so that sustainable and resilient cities can be created [9]. Renewable
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energy systems play a significant role in sustainable urban development by connecting various components and enabling
multiple applications as depicted in Figure 1. Renewable energy systems represented at its best these induced novelties and
environmentally friendly solutions to tackle cities modern day needs like solar photovoltaic (PV) system, municipal solid
waste (MSW) energy systems, micro wind power system as well as green hydrogen production [10]. Not only do these
systems help to produce clean and sustainable energy, but they also help to ease the dependency on traditional fossil fuels,
leading to reduced green payback utilization and environmental damage [11]. This shows a detail from the figure where
public sector services such as electricity grid, transportion and water supply are commonly integrated with these renewable
energy systems. Decentralized renewable systems can bolster sectors such as energy infrastructure to elevate a stable power
supply with resilience. Both residential and commercial structures can further reduce energy use through solar PV systems,
high-performance building design, and renewable heating systems [12]. In a like manner, renewable energy can be used to
fuel industrial processes in the manufacturing sector, leading to decarbonized production. Various renewable-powered
electric vehicles, hydrogen fuel technology and mass transit systems can help improve city transportation, one major source
of urban emissions. Thus, the coupling of renewable energy systems with these sectors leads to strong synergistic potential
for heading toward eco-friendly, climate-resilient and socially inclusive cities [13].
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Fig 1. Key Components and Applications of Renewable Energy Systems for Sustainable Cities

2. RELATED WORK

Renewable energy systems have been introduced as clean and sustainable power technologies utilizing naturally replenished
resources, such as sunlight, wind, water and biomass for production and distribution of energy [14]. In sharp contrast to
traditional energy systems reliant on finite fossil fuels, renewable energy contributes to environmental sustainability through
the mitigation of greenhouse gas emissions, air pollution and ecological devastation [15]. This category of systems includes
solar photovoltaic panels, wind turbines, hydropower plants, geothermal systems, and bioenergy solutions, among others
each of these technologies is uniquely suited to address global energy needs [16]. In contrast, urban planning is an
interdisciplinary process that deals with the overall spatial, physical and social organization of cities to maximize their
functionality, sustainability and the quality of life [17]. Urban planning is about managing conflicting demands, whether for
housing versus transportation, or other forms of infrastructure stress, along with the contradictions surrounding economic
development and environmental preservation [18]. These include land-use efficiency, transportation connectivity, resource
optimization, inclusivity and resilience some of the most fundamental principles of urban planning [19]. Planners can provide
solutions to modern urbanization issues such as overpopulation, shortage of resources, and global warming-related factors
by promoting sustainable cities with proper city design [20]. Renewable energy systems and sustainable urban planning
share the concern to appear in sustainable development but how these two elements intersect with each other? It enables
cities to improve energy efficiency, reduce carbon footprints and enhance energy security by embedding renewable energy
aspects directly in urban planning. For example, in building codes, zoning and urban infrastructure designs, a planner may
integrate renewable energy [21]. This can include identifying areas for solar farms, wind corridors, as well as decentralized
energy systems (rooftop PV or district heating grids). This intersection too highlights the role of smart technologies such as
energy efficient buildings and intelligent transportation systems that can synergistically contribute to urban sustainability
[22]. Sustainable cities reinforce these principles, providing an integrated narrative of the need for urbanization to balance
economic viability with environmental and social sustainability [23]. Sustainable cities use renewable energy, developed
infrastructure as green environment, controlled wastage on resources and other socio-economic aspects while minimizing
environmental impact [24]. Sustainable cities have energy-efficient buildings, low-carbon transport networks, strong public
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services and community involvement in decision-making processes. Benchmarks for sustainability in cities are per capita
energy consumption, proportion of the population without access to affordable clean [25], [26].

Key elements in making cities sustainable using renewable energy systems within the framework of urban planning, are
shown in Tablel. It describes existing approaches such as solar PV panels, wind turbines, and green building codes while
also discussing drawbacks in the areas of cost-effectiveness, policy shortcomings, and technical challenges [27]. The table
also identifies intersections of renewable energy and urban planning expressed by application areas (energy generation,
housing, transportation). However, with the realization of such challenges will come innovative methods that urban planners
can take advantage of to visibly change cities to become sustainable hotspots for environmental, social and economic
balancing act.

TABLE I. INTEGRATING RENEWABLE ENERGY SYSTEMS INTO URBAN PLANNING METHODS, CHALLENGES, AND APPLICATIONS

Aspect Current Methods Limitations Application Areas

Definition of Renewable Energy Systems - Solar PV panels = - High initial costs = - Energy generation
- Wind turbines = - Intermittency issues (e.g., solar = - Grid infrastructure
- Hydropower = and wind) = - Decentralized energy
- Biomass energy - Infrastructure adaptation needs networks
- Geothermal energy

Overview of Urban Planning Principles - Zoning and land-use - Conflicting stakeholder interests = - City infrastructure
management - Limited  resources  for - Housing and real estate
- Transportation planning = implementation - Transportation systems

- Green building codes

- Lack of integration tools

Intersection of Renewable Energy and - Renewable energy zoning - Inadequate policy frameworks @ - Smart grids
Urban Planning - Smart city technologies - Lack of technical expertise - District energy systems
- Integration into building - Complex urban governance - Urban  housing and

designs commercial areas

Sustainable Cities as a Concept - Energy-efficient buildings = - Monitoring and evaluation = - Urban neighborhoods
- Low-carbon transportation | challenges - Public spaces
systems - Economic inequality = - Mixed-use developments

- Circular waste management

- Public resistance to change

3. METHOD

Abstract Integrating renewable energy into urban environments has emerged as a global megatrend in the response to climate
change and transition towards sustainable energy systems. With energy demand continuing to rise, many cities around the
globe are choosing solar panels, wind turbines, biomass energy and geothermal systems to cope with their needs and reduce
environmental pollutions. Cities like Copenhagen in Denmark and Reykjavik in Iceland grant themselves a higher esteem
by pledging to be 100% based on renewable energy. District heating, the recently popularized term used to describe systems
powered by wind and biomass in Copenhagen, and geothermal both enabled a sharp reduction in carbon emissions, while
Reykjavik is known for its 100 percent hotels fueled by geothermal and hydropower. On a similar note, Nairobi, Kenya,
established small-scale solar initiative geared at energy access and sustainability in an urban-peri-urban context.

Drawing on several case studies, it shows examples of successfully integrated renewable energy into urban planning. For
instance, San Diego, CA has built out a massive amount of rooftop solar and is on track to meet its share of 100% renewable
energy by 2035. Boulder, Colorado The Solar-to-Peers program operated by the city allows homes to distribute extra solar
power through their neighborhoods, supporting localized and distributive energy generation and exchange. For instance,
Masdar City in the UAE is a net-zero sustainable city designed to be powered completely by solar energy with an urban form
that promotes passive cooling to conserve energy while using smart technologies and construction methods. The following
case studies illustrate how innovative urban planning can promote and facilitate integrated renewable energy systems,
displace fossil fuel dependence, and enhance city resilience. However, the large-scale implementation of renewable energy
systems in cities continues to be hindered by numerous challenges. The steep initial costs of renewable energy technologies
continue to be a major barrier to deployment, especially in low-income cities where financial capacity is limited. Being able
to integrate this energy into our existing grid and find ways to store it has also raised other technical challenges, especially
with the transition we wanted towards energy created from solar and wind. Political and regulatory challenges outdated
policies that fail to address climate risks or incentives for renewables, for instance also thwart forward movement. Social
issues can also be observed in urban areas, such as opposition to change, lack of public awareness and general accessibility
to renewable energy infrastructure. We are making strides into integrating renewable energy in cities, however, we have a
long way to go before the paradigm shifts fully. Although examples of success are enlightening and demonstrate the
extraordinary benefits achievable through investment in dedicated local energy strategies, unlocking them needs partnerships
between policy makers, urban planners, private investment and communities. Overcoming such challenge will unleash the
full power of renewable energy, allowing cities to achieve their sustainability goals and offer higher quality of life for their
residents. The integration of renewable energy systems into urban settings is a means of addressing urban energy challenges,
and technological innovations have enabled these approaches. Breakthroughs in the efficiency, scalability and cost of clean
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energy systems with solar, wind and other renewable technologies now enabled. As an example, solar photovoltaic (PV)
technology has improved dramatically in terms of efficiency with modern panels being able to effectively convert more
sunlight into electricity yet cost less. Just as the solar energy technologies have improved with bigger, higher and more
efficient panels to extract solar energy to greater heights, the wind will also yield up in turbines which can harvest even at
urban heights. Meanwhile, a new generation of renewables are in development to better fit the confined spaces and other
challenges that make urban centre renewables tricky, like floating solar farms and vertical-axis wind turbines. The addition
of smart grids and energy storage solutions has made the shift to urban energy systems even more impactful — cities are now
able to take greater control over managing renewable energy resources in a collective way. Using sophisticated sensors,
automated systems, and real-time data analytics; smart grids are able to assist in optimizing entire energy flows through
reduction of waste and zero carbon credits while at the same time improving reliability. They facilitate the incorporation of
decentralized renewable generation resources — for example, rooftop solar facilities into existing electricity grids. In addition,
lithium-ion batteries and emerging solid-state battery technologies for energy storage have also been key to helping with
renewable sources of energy since they are very intermittent. The innovative storage systems provide the option to store
already generated excess energy when production peaks are in full swing and extract it at a later time, ensuring consistent
and dependable power supply even lacking sunlight or wind. Digital technologies are similarly transforming the efficiency,
intelligence, and user-orientation of energy management in cities. Examples include smart meters, where the energy
consumed by households and firms is being measured in live time which further facilitates energy conservation in demand
and practices of saving matters. Buildings and urban infrastructure are increasingly optimized using Internet of Things (10T)
devices and artificial intelligence (Al) algorithms to reduce overall energy wastage. For example, Al could look at patterns
in the weather and consumption data of people each day to predict usage and optimize energy generation levels. In addition,
blockchain technology is being developed for peer-to-peer energy trading and provides residents the opportunity to buy and
sell renewable energy among themselves in topologies that augment local energy economies. This enables technological
innovations that not only enhance the efficacy and reliability of urban renewable energy systems but also facilitate urban
transition to sustainability with more confidence. Through the adoption of these innovations, cities can leapfrog traditional
barriers to integration of renewable energy and build smarter, cleaner and more resilient energy ecosystems that provide for
the demands of growing populations while reducing harm to the planet.

Table Il shows the current state of renewable energy integration in urban areas, highlighting key methods such as rooftop
solar installations, smart grids, and energy-efficient technologies. It also presents the limitations, including high initial costs,
technical challenges, and regulatory barriers, which impede widespread adoption. Furthermore, the table outlines application
areas where these solutions are being implemented, such as residential neighborhoods, public infrastructure, and
transportation electrification. By addressing these challenges and leveraging technological advancements like Al-driven
energy management and efficient storage systems, cities can enhance their energy resilience and transition toward a
sustainable urban future.

TABLE Il . PROGRESS AND CHALLENGES IN URBAN RENEWABLE ENERGY INTEGRATION

Aspect
Global Trends in Renewable Energy
Adoption

Case Studies of Successful Integration

Challenges in Implementation

Advances in Renewable

Technologies

Energy

Smart Grids and Energy Storage

Role of Digital Technologies in Energy
Management

Current Methods

- Rooftop solar installations
- Wind farms near urban areas
- Hydropower for city energy

grids

- District heating  systems
powered by biomass
- Solar-to-peer programs (e.g.,
San Diego)

- Smart cities like Masdar

- Decentralized renewable energy
systems

- Public-private  partnerships
- Pilot projects for renewables

- High-efficiency solar PV panels

- Large  wind  turbines
- Floating solar farms
- Advanced grid sensors

- Lithium-ion and solid-state
batteries

- Virtual power plants

- Smart meters for real-time
monitoring

- Al for demand prediction
- Blockchain for peer-to-peer
energy trading

Limitations

- High installation costs
- Land use conflicts for large-scale
systems

- Political resistance

- Lack of scalability in some projects
- Dependency on government support
- Limited adoption in developing
regions

- Grid integration issues for
intermittent energy
- Limited financing  options

- Outdated regulations

- Dependence on resource availability
(eg., sun, wind)
- Recycling and disposal challenges of
old systems

- High costs of storage systems
- Cybersecurity risks in smart grids
- Limited storage capacity

- Data privacy concerns
- Technical expertise required for
operation

- Initial investment costs

Application Areas
- Urban energy grids
- Residential and
commercial sectors

- Residential neighborhoods

- Public infrastructure
- Smart cities
- Small-scale urban
renewables

- Transportation
electrification
- Urban
- Industrial
- Coastal urban areas

rooftops
parks

- Electricity grids
- Renewable energy
distribution hubs

- Residential energy
optimization

- Public utilities

- Smart infrastructure
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4. RESULT

Integrating renewable energy into urban planning requires a multifaceted approach, involving innovative strategies, inclusive
benefits, and an understanding of persistent challenges. Such measures may include modernizing building standards that
require solar installations, incentivizing renewable energies, and expediting permitting processes. Governance designs are
needed to foster joint action between local governments, energy vendors and urban planners in order to make certain that
renewable electricity targets make sense with guarding urban development aims. Urban design strategies are also important
zoning regulations that identify areas suitable for solar farms and wind corridors, integrating renewable energy sources with
transportation systems, and promoting green building strategies that emphasize energy efficiency all contribute. These
public-private partnerships are crucial for mobilizing the funds and knowledge needed to implement renewable energy
projects. By consolidating investments, lowering financial risks and stimulating innovations, these collaborations can help
accelerate the deployment of clean energy systems. Likewise, community support and stakeholder engagement are critical
to the success of renewable energy projects. Community acceptance plays an important role in the transition to renewable
energy. Educating communities about the benefits of renewable energy, engaging them and involving them directly in
planning processes, responding their major concerns such as visual impacts, noise pollution can increase public acceptance
which ultimately contributes to high adoption rates. Community solar projects and neighborhood-based renewable energy
cooperatives are excellent examples of ways in which stakeholder engagement can both empower urban residents, while
increasing energy justice. Scaling the adoption of renewable energy in urban planning certainly has a number of benefits.
On the environmental side, it helps reduce greenhouse gas emissions, promotes better air quality and lowers reliance on
fossil fuels which are finite energy sources tackling climate change challenges. From an economic perspective, renewable
energy creates well-paying jobs in the manufacturing, installation, and maintenance industries but also provides savings in
long-term energy costs which are associated with lower energy bills at home and even lower spending on fossil fuels. At the
social level, it enables increased energy access in unserved regions, builds community resilience to energy crisis and fosters
sense of ownership and engagement among citizens. Each of these advantages, in turn, provides for more sustainable, fairer
and habitable cities. However, in spite of these benefits, major barriers remain for renewables deployment within urban
systems. The upfront costs associated with renewable energy technologies as well as limited funding opportunities continue
to be a key barrier, especially for cities in the developing world. Other hindrances include technical and infrastructural limits,
like grid compatibility for intermittent energy sources; non-existent storage solutions that keep flow from saturating in
pockets. Adoption is slow due to both policy inertia and opposition from incumbent fossil fuel industries as well as political
obstacles. Moreover, the implementation efforts can be delayed due to public resistance as well low level of knowledge of
environmental benefits from renewable energy which require effective marketing communication and education campaigns.
Addressing these issues, however, will require collective action from policymakers, land and urban planners, private
investors, and local communities. This means tackling barriers while enhancing the environmental, economic, and social
dividends that this transition creates enabling cities to shape an inclusive sustainability frontier through an energy system
transformation that supports quality of life.

TABLE Ill. COMPARATIVE METRICS OF RENEWABLE ENERGY INTEGRATION IN URBAN AREAS

Metric This Study Study A Study B Unit
Energy  Generation 500 MW of renewable energy 450 MW annually (focus 600 MW annually (solar MW (megawatts)
Capacity integrated into urban areas annually on solar) and wind mix)
Emissions Reduction 1.2 million tons of CO; annually 1 million tons of CO. | 1.5 million tons of CO: Tons of CO:
annually annually
Economic Savings $200 million annually in energy costs $150 million annually in = $250 million annually due = USD
energy costs to subsidies
Job Creation 5,000 direct jobs in renewable sector 4,000 jobs in solar sector | 6,500 jobs across multiple = Number of jobs
technologies
Social Impact (Energy = 10,000 households gained renewable = 8,500 households in = 12,000 households = Households
Access) energy access underserved areas connected to grids
Renewable Energy = 35% of urban energy demand met 30% of urban demand 40% of urban energy = % of total urban
Adoption Rate demand energy demand

The study demonstrates a significant impact across various metrics of renewable energy integration in urban areas. With an
annual capacity of 500 MW, it achieves a moderate level of energy generation, surpassing Study A but slightly trailing Study
B. The reduction of 1.2 million tons of CO: annually highlights notable environmental benefits, positioned between the other
studies. Economic savings of $200 million annually underscore strong financial benefits, though Study B's higher figure
reflects larger subsidies. The creation of 5,000 jobs showcases the sector's employment potential, and the provision of
renewable energy access to 10,000 households emphasizes social equity. Achieving 35% of urban energy demand through
renewables signals substantial progress, reflecting effective policies and technological integration.
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5. CONCLUSION

This study highlights the need to promote such relationships by encapsulating integration of renewable energy systems at
city level into urban planning as a significant step towards sustainability in cities. Major takeaways include the fact that
integrating renewables solves urgent environmental issues such as lowering carbon emissions and improving air quality
while generating huge economic and social advantages, such as savings, job creation, improved energy access and overcome
barriers. Additional technological developments, including smart grids and effective energy storage systems further facilitate
this shift by optimizing energy consumption and ensuring reliability, while urban planning measures such as zoning for
renewable development and public engagement allow integration to be seamless. Effective integration of renewable energy
in urban planning With cities representing 80% of global energy use, there can be no effective method to decarbonize without
converting urban areas into clean power systems towards not only preventing climate change but also enhancing urban long-
term resilience and equitable growth. This new integration also presents an opportunity to design urban environments that
support the needs of current and future generations by being higher performing, more livable, and designed for multiple uses.
But these ambitions can only be realized if we work together to overcome current barriers, whether that be cost, regulatory
or societal resistance. All stakeholders policymakers, urban planners, private sector investors, and communities are called
on to work together to place renewable energy at the forefront in urban development agendas. But supportive frameworks
and incentives, urban planners integrating renewables into zoning and design processes, and private-sector players seeking
to drive innovation and investment in clean energy solutions. And communities, of course, come in by demanding clean
energy and taking part in local projects. Combined, these initiatives will fast-track the move to renewable energy systems
and develop cities that represent sustainability, equity and resiliency.

Funding:

The authors confirm that no external funding, financial grants, or sponsorships were provided for conducting this study.
All research activities and efforts were carried out with the authors' own resources and institutional support.
Conflicts of Interest:

The authors declare that they have no conflicts of interest in relation to this work.
Acknowledgment:

The authors would like to extend their gratitude to their institutions for the valuable moral and logistical support provided
throughout the research process.

References

[1] M. Ahad, S. Paiva, and G. Tripathi, "Enabling technologies and sustainable smart cities,” Sustainable Cities and
Society, Elsevier, 2020.

[2] T.Ahmad and D. Zhang, "Using the internet of things in smart energy systems and networks," Sustainable Cities and
Society, Elsevier, 2021.

[3] R. Al Sharif and S. Pokharel, "Smart city dimensions and associated risks: Review of literature,” Sustainable Cities
and Society, Elsevier, 2022.

[4] B. Bhushan, A. Khamparia, and K. Singh, "Blockchain for smart cities: A review of architectures, integration trends
and future research directions,” Sustainable Cities and Society, Elsevier, 2020.

[5] A.Heidari, N. Navimipour, and M. Unhelkar, "Applications of ML/DL in the management of smart cities and societies
ké?sed_ on 2noezvg trends in information technologies: A systematic literature review," Sustainable Cities and Society,

sevier, .

[6] S. BibriandJ. Krogstie, "The emerginlg: data—driven Smart City and its innovative applied solutions for sustainability:
The cases of London and Barcelona," Environmental Informatics, Springer, 2020. ] ]

[7] S. Blasi, A. Ganzaroli, and I. De Noni, "Smartenln? sustainable development in cities: Strengthening the theoretical
linkage between smart cities and SDGs," Sustainable Cities and Society, Elsevier, 2022. ) ) ]

[8] N.Ghadami, M. Gheibi, Z. Kian, and M. Far, "Implementation of solar energsy in smart cities using an integration of
%tlzfimal neural network, photovoltaic system and classical Delphi methods," Sustainable Cities and Society, Elsevier,

[9] P. He, N. Almasifar, A. Mehbodniya, and D. Jiao, "Towards green smart_ cities using Internet of Things and
optimization algorithms: A systematic and bibliometric review," Sustainable Cities and Society, Elsevier, 2022.

[10]C. Morris, "Smart city and cyber-security; technologies used, leading challenges and future recommendations,"
Environmental Reports, Elsevier, 2021.

[11]C. Hepburn, Y. Qi, N. Stern, and B. Ward, "Towards carbon neutrality and China’s 14th Five-Year Plan: Clean energ
transition, sustainable urban development, and investment priorities," Environmental Science, Elsevier, 2021. [Onlmei{
Auvailable: https://www.sciencedirect.com/science/article/pii/S2666498421000545 ) )

[12] A. Hoang and X. Nguyen, "Integrating renewable sources into energy system for smart city as a sagacious strategy
towards clean and sustainable process,” Journal of Cleaner Production, Elsevier, 2021. )

[13]H. Kim, H. Choi, H. Kang, and J. An, "A systematic review of the smart energy conservation system: From smart
homes to sustainable smart cities,"” Energy and Sustainable Development, Elsevier, 2021. ] )

[14] A. Javed, F. Shahzad, S. U. Rehman, and Y. Zhang, "Future smart cities: Requirements, emerging technologies,
apfl)_llcatlons, challenges, and future aspects,” Cities, Elsevier, 2022. ) .

[15]%I hqlluf;gr%gnd H. Lund, "Smart energy cities in a 100% renewable energy context," Energy and Sustainable Cities,

sevier, .



https://www.sciencedirect.com/science/article/pii/S2666498421000545

Hussein et al, Vol. (2024), 2024, pp 15-21

[16]N. Alshammari and J. Alotaibi, "Optimum unit sizing of hybrid renewable energy system utilizing harmony search,
Jaya and particle swarm optimization algorithms," Sustainable Cities and Society, Elsevier, 2020.
[17]F. Ullah, S. Qay?]/um, M. Thaheem, and F. Ali, "Risk management in sustainable smart cities governance: A TOE
framework," Technology and Future Science, Elsevier, 2021.
[18]S. Blasi, A. Ganzaroli, and I. De Noni, "Smart_eninig sustainable development in cities: Strengthening the theoretical
linkage between smart cities and SDGs," Sustainable Cities and Society, Elsevier, 2022.
[19]P. Wang, Z. Liu, and L. Zhao, "Sustainability of compact cities: A review of Inter-Building Effect on building energy
and solar energy use," Sustainable Cities and Society, Elsevier, 2021.
[20]L. Liu, X. Guo, and C. Li, "Promoting smart cities into the 5G era with multi-field Internet of Things (IoT) applications
powered with advanced mechanical energy harvesters," Nano Energy, Elsevier, 2021,
[21 G. White, A. Zink, and L. Codecd, "A digital twin smart city for citizen feedback," Cities, Elsevier, 2021.
22]H. Xia, Z. Liu, M. Efremochkina, and X. Liu, "Twin technolo?les for sustainable smart city design: A review and
bibliometric analysis of geograghic information system and building information modeling integration,” Sustainable
Cities and Society, Elsevier, 2022.
[23]T. Son, Z. Weedon, and T. Yigitcanlar, "Algorithmic urban planning for smart and sustainable development:
Systematic review of the literature," Sustainable Cities and Society, Elsevier, 2023.
[24]]. Watrobski, A. Baczkiewicz, and E. Zioto, "Sustainable cities and communities assessment using the DARIA-
TOPSIS method,” Sustainable Cities and Society, Elsevier, 2022, ] o )
[25]Q. Guo, Y. Wang, and X. Du, "Effects of smart city construction on energy saving and CO2 emission reduction:
Evidence from China," Apé)lled Energy, Elsevier, 2022. ] .

[26] M. Aliero, K. Qureshi, and M. Pasha, "Smart Home Energy Management Systems in Internet of Things networks for
green cities demands and services,” Environmental Technolqc[;é/_, Elsevier, 2021.

[27]M. Ferrando, F. Causone, T. Hong, and Y. Chen, "Urban building energy modeling (UBEM) tools: A state-of-the-art
review of bottom-up physics-based approaches,” Sustainable Cities and Society, Elsevier, 2020.



