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Urbanization Dynamics and Green Energy 
Demand 

Güven Deniz1

Abstract

Urbanization stands out as a decisive factor in the economic, social, 
and environmental transformation of modern societies. The process of 
urbanization, accelerated by industrialization, population growth, and 
technological developments, has led to a significant increase in energy 
demand and increased fossil fuel consumption. However, global problems 
such as environmental destruction caused by fossil fuels and climate change 
have necessitated a shift towards sustainable energy policies. Consequently, 
the relationship between urbanization dynamics and the demand for green 
energy is becoming increasingly important.

This study comprehensively examines the impact of urbanization on energy 
consumption, emphasizing that transitioning to green energy is a crucial 
requirement for sustainable urban development. Factors such as the spatial 
structure of urbanization, population density, economic growth, and 
industrialization are the main drivers of energy demand. As an alternative to 
traditional energy policies, the adoption of renewable energy sources increases 
the environmental sustainability of cities and ensures energy supply security.

The development of green energy technologies has accelerated the 
transformation of cities’ energy infrastructure. In contrast, smart city practices, 
energy efficiency, and carbon emission reduction have become central 
to sustainable urban development strategies. However, there are various 
economic and structural challenges in the process of integrating green energy 
investments and urban planning. The study argues that local governments, 
the private sector, and society need to act jointly in this transformation 
process and that sustainable urbanization policies should be approached from 
an energy justice perspective. As a result, steering urbanization in line with 
sustainable energy policies will be decisive in building more livable and low-
carbon cities.
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1. Introduction

Urbanization is one of the most important phenomena transforming the 
economic, social, and demographic structure of modern societies. Accelerated 
by industrialization, population growth, and globalization, this process has 
turned cities into economic hubs and led to a significant increase in energy 
demand (Zhang, 2016). This, in turn, leads to an increase in fossil fuel 
consumption and deepening environmental problems (Musah et al., 2021). 
However, in line with sustainable development goals, strategies such as 
renewable energy use, technological innovation, and environmentally friendly 
urban planning can play an important role in reducing the environmental 
impacts of urbanization (Bekun et al., 2019). In this context, understanding 
the relationship between urbanization dynamics and energy consumption 
has become a critical requirement for building sustainable and livable cities 
(Yazar, 2006).

As the demand for energy increases with urbanization, cities are trying 
to meet this demand by supporting sustainability efforts through renewable 
energy projects. Recently, economists and policymakers have been closely 
monitoring the relationship between energy consumption and economic 
growth. Energy consumption is an important component of economic growth. 
As an important factor of growth, the energy demand is high (Hasanov et 
al., 2017).

Technological innovation, industrial transformation, and the development 
of renewable energy sources contribute to reducing dependence on fossil 
fuels, promoting sustainable development, and economic and social progress. 
Through innovative technologies, global economies can overcome the 
challenges posed by dwindling natural resources and meet the needs of a rapidly 
growing population without further degrading environmental quality. In this 
context, the transition from traditional technologies to environmentally friendly 
alternatives should be supported by practices such as recycling, reprocessing, 
the adoption of innovative processes, and the use of products that can substitute 
natural resources. This transformation will significantly support economic 
growth while reducing environmental destruction (Bekun et al., 2019).

In an increasingly globalized world, societies are developing at an ever-
increasing rate. The rapid pace of urbanization, increasing energy demands, 
and sustained economic growth are reshaping this development and posing 
environmental challenges that require urgent attention. Urbanization has 
accelerated at an unprecedented rate worldwide, transforming cities into 
economic powerhouses and demographic hubs (Zhang, 2016). However, this 
transformation is also leading to significant environmental pressures. Indeed, 
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urban areas are responsible for significant portions of global pollution, resource 
depletion, and ecological degradation (Musah et al., 2021). Population shifts 
from rural to urban areas often lead to increased demand for infrastructure, 
energy, and land, deforestation, increased greenhouse gas emissions, and 
deteriorating air quality. These impacts highlight the need for sustainable 
urban planning that focuses on green spaces, efficient transportation, and 
low-impact infrastructure that can maintain ecological balance amid rapid 
urban growth (Addai et al., 2021). Through environmentally sound policies 
and infrastructure investments, cities can mitigate some of the negative 
environmental impacts of urbanization, contributing not only to economic 
development but also to improved environmental quality (Shaheen et al., 
2020).

Due to population growth, the process of urbanization is becoming 
inevitable, and the effects of urbanization on the environment are gradually 
increasing. This process also leads to the expansion of the ecological footprint 
of cities (The University of Hong Kong, 2019). 

Today, the rapid increase in energy demand in cities has caused studies 
on the energy-city relationship to gain more importance in urban planning 
processes. Urban planning is not limited to the organization and improvement 
of physical space but requires urban development to be addressed together 
with its economic, social, environmental, and physical dimensions. In this 
respect, it is of great importance to evaluate the interactions between these 
dimensions with a holistic approach (Yazar, 2006).

 The increasing demand for energy with the acceleration of urbanization 
has made sustainable solutions mandatory. Considering the environmental 
impacts of fossil fuel consumption, cities’ shift towards renewable energy 
sources stands out as a critical step in both economic and ecological terms. 
While green energy investments reduce the carbon footprint of cities, they also 
play an important role in ensuring energy supply security. Moreover, sustainable 
urban planning and smart city practices can increase energy efficiency and 
minimize environmental degradation.

2. Urbanization Dynamics and Green Energy

In this section, first, the basic dynamics of urbanization and urbanization 
will be discussed comprehensively, and then the relationship between green 
energy and urbanization will be presented.
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2.1. Urbanization

Urban life, which has emerged in different civilizations of the world, 
expresses a structure that includes differences, although it constitutes a general 
unit in terms of historical and social conditions. This can also be seen in the 
names given to these living spaces, which have different meanings. In this 
context, the city has been called polis in Greek, cite in French, Medina in 
Arabic, burgh or borough in Germany and Saxony to Scandinavia, and urbs 
and civitas in Latin (Benevolo, 1995; p. 19).

Urbanization can be defined as an increase in the number of cities and the 
number of people living in cities. However, different definitions of urbanization 
have also been made. Kamrava (1992) defines urbanization as the increase in 
the number of people living in urban areas and the transition of the human 
element from a dispersed lifestyle to a clustered lifestyle around cities. According 
to Keleş (2023; p. 51), urbanization is the process of population accumulation 
that leads to an increase in the number of cities because of industrialization 
and economic development, and the resulting growth of cities, and changes 
in organization, specialization, and interpersonal relations in society because 
of growth.

Urbanization is not only a demographic phenomenon but also an expression 
of an economic, social, political, and cultural process. Urbanization is not only 
a process of attracting people to places called cities, but it also means their 
adoption of the urban way of life. Urbanization, which expresses a change and 
transformation in economic, social, political, and cultural fields, is the process 
of evolution of urban space and social practice (Kaya et al., 2007; p. 15). To 
mention the main characteristics of urbanization (Keleş, 2023; pp. 54-55):

	• Urbanization is a demographic process and is increasing rapidly 
compared to industrialized countries.

	• Large and medium-sized cities grow faster than small cities.

	• Since the urbanization movement is concentrated in some geographical 
regions or cities, the rate of urbanization in other regions has remained 
slow.

	• Due to the urbanization of most of the population, inadequacies have 
emerged in the provision of some public services.

	• There are agglomerations in some service branches due to industrial 
investments for the employment of the urbanized population.

Urbanization is a phenomenon of dissolution, concentration, and flow with 
two ends. One end is the countryside, and the other is the city. Dissolution 
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takes place in the countryside. Concentration takes place in the city. Depending 
on the characteristics of dissolution and concentration, the flow also takes 
place between the countryside and the city. These three phenomena, namely 
rural decomposition, urban concentration, and the flow between rural and 
urban areas, are parts of a whole. They cannot be considered separately from 
each other. The way they function in time with each other constitutes the 
functioning of the urbanization process in a country (Kartal, 1983, p. 33).

Urbanization, which reflects the change in social structure, takes place in a 
process and shows a multidimensional characteristic. In this context, in Sencer’s 
words, urbanization is first and foremost a demographic event. The population 
in urban areas increases with births, and migration also contributes to this 
increase to a significant extent. Since fertility trends are generally decreasing in 
the cities of developing countries, the population in urban areas is mostly fed 
by migration from rural areas. Therefore, urban population growth is achieved 
through natural increase and migration. The second aspect of urbanization is 
the transfer of population between economic sectors, or various is a change in 
the share of segments in the effective population. In this sense, urbanization 
means the shift of the population from agriculture to industry and services 
and, accordingly, the gain in efficiency of urban forms of labor power in the 
economy. Thirdly, urbanization is a settlement unit with internal physical and 
functional integrity.

Fourthly, urbanization refers to a process of social change and new formation. 
As such, the city shows an organized unity and a systematic integrity in which 
groupings are balanced. Finally, urbanization is a process of methodological 
organization. It is seen that the city is organized in a multi-organized and 
centralized system (Sencer, 1979; pp. 2-3).

Urbanization is not only limited to the movement of the population from 
rural to urban areas; it is also a multifaceted process with economic, social, 
cultural, and political dimensions. Addressing the phenomenon of urbanization 
with a holistic approach and supporting it with sustainable urban policies is 
critical for building livable cities of the future.

2.2. Urbanization Dynamics

Urbanization is shaped by a range of dynamics such as economic growth, 
demographic changes, technological advances, and political preferences. It 
should be kept in mind that these dynamics interact with each other and that 
urbanization processes take place in different ways in each society.

Economic factors have a decisive role in the urbanization process. With the 
Industrial Revolution, cities became centers of production, trade, and finance. 
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This process encouraged the rural population to migrate to cities and paved 
the way for the formation of large metropolitan areas (Harvey, 2005). Today, 
industrial production has been replaced by the service sector and knowledge-
based sectors such as finance and information technologies. This has led to 
the emergence of global cities and the concentration of economic activities 
in certain centers (Sassen, 2001). Moreover, economic inequalities emerge 
as an important dynamic in the urbanization process. Imbalances in income 
distribution led to different social and spatial divisions within the city, creating 
differences between high-income and low-income groups in terms of housing 
and living standards. Neoliberal policies can further deepen these inequalities 
through urban transformation and dispossession processes (Smith, 1996).

Population growth and migration are among the driving forces of 
urbanization. Factors such as unemployment in rural areas, mechanization 
in agricultural production, and natural disasters cause people to migrate to 
cities (Castells, 1996). In addition, population growth occurring directly in 
cities also accelerates the urbanization process.

Migration takes two basic forms in the process of urbanization: internal 
migration and external migration. Internal migration is the movement of the 
population from rural areas to urban centers or the peripheries of large cities. 
This process accelerated, especially during periods of industrialization, and 
contributed to the shaping of the labor market in cities. External migration, 
on the other hand, is related to international mobility and has increased in 
recent years with the impact of globalization. Large cities have become centers 
of attraction for migrants as they offer economic opportunities. However, the 
integration processes of migrants in cities and issues such as social exclusion 
also play an important role in the dynamics of urbanization (Sassen, 2001).

Technological developments play a major role in the acceleration of 
urbanization. Advances in transportation, communication, and construction 
technologies contribute to the development of cities in a more planned and 
efficient manner (Soja, 2010).

The proliferation of the automobile has led to the expansion of cities 
towards the periphery and accelerated suburbanization processes. At the 
same time, the development of public transportation systems makes urban 
areas more compact and sustainable. Smart city technologies offer innovative 
solutions in areas such as transportation management, energy consumption, 
and security, making urbanization processes more efficient.

Urbanization processes are guided by state policies and urban planning 
strategies. Spatial planning policies, infrastructure investments, and housing 
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projects implemented by central and local governments are among the main 
factors determining the shape and speed of urbanization (Lefebvre, 1974).

The impact of neoliberal policies on urban development processes is 
manifested in practices such as the privatization of public spaces, mega projects, 
and rent-oriented transformation projects. For urbanization to be sustainable 
and inclusive, policies such as social housing projects, green space planning, 
and participatory management models should be adopted (Harvey, 2005).

Urbanization dynamics are multidimensional processes shaped by the 
interaction of economic, social, and political factors. While the direction and 
quality of urbanization are determined by the decisions and interventions 
of different actors, spatial transformation processes have a direct impact on 
the social structure. Therefore, balanced policies need to be developed for a 
sustainable and inclusive urbanization process.

2.3. Green Energy

The global COVID-19 pandemic has had the effect of accelerating historical 
transformations in the global energy sector by 2020, enabling the systematic 
realization of long-accumulated potential in the sector. The energy sector 
has been waiting for a clear direction for a long-term transformation, and in 
this context, the guarantee of new “green” markets and the existence of an 
ideologically unruffled demand are key elements that encourage the development 
of new technologies and capital qualities. The restructuring process in the 
energy sector is shaped by energy recovery methods, infrastructure projects, 
and new business models for capital behavior, while presenting a model that 
prioritizes transformation-oriented development demands (Ermolaev, 2021).

The growing human population and consumption levels have significantly 
increased global energy demand, leading to increasing environmental impacts, 
particularly pressures on global climate change. With the transition to renewable 
energy sources, a large share of the energy supply will come from renewable 
energy sources (REN21, 2017, p. 120).

Renewable “green” energy refers to electrical energy that is not derived 
from fossil fuels but from natural resources that can be continuously renewed. 
These energy sources include solar, wind, bioenergy, hydroelectric, geothermal, 
and environmental energy. Solar energy stands out as the most efficient and 
promising alternative among other renewable energy sources. The energy 
potential of the sun will not be exhausted for the next six billion years, and no 
additional cost is required to utilize this resource (Kuzior et al., 2021, p. 6).
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The risk factors of traditional energy resources have increased, and these 
factors include the fact that conventional energy resources are approaching 
their exhaustion thresholds, environmental damage has irreversible effects, and 
traditional energy resources are insufficient to respond to evolving technological 
needs. For these reasons, the demand for renewable energy resources has 
increased, economic feasibility analyses have begun to be considered in a 
broader scope, and some resources have emerged as more economically 
attractive alternatives. Since the 1970s energy crisis, the importance of 
renewable energy sources has increased, and one of the common points of 
these energy types is that they have minimal environmental damage in the 
long term (Sorensen, 2004).

Due to factors such as rising oil prices, limited fossil fuel reserves, and 
environmental pollution, the use of renewable energy sources instead of 
conventional energy production methods is becoming increasingly important. 
In this context, wind, solar, water, biofuels, sea waves, and geothermal energy 
sources attract attention. However, long-term studies show that wind and 
solar energy are more practical and feasible in terms of direct conversion to 
electricity (Twidell and Weir, 1986). Nevertheless, sources such as coal and 
nuclear energy may continue to meet the world’s energy needs for some time 
to come (Johnson, 1985).

Cleaner energy technologies play a critical role in all industrial and 
economic activities, promoting energy savings and sustainability (Mensah et 
al., 2019). Green innovation technologies aim to minimize carbon emissions 
and contribute to economic development by reducing the environmental 
impact of human activities (Ahmed, 2020; Chu, 2022). Energy intensity is the 
amount of energy consumed for a given economic activity and is considered 
an indicator of technical development (Hou et al., 2020; Koyuncu et al., 
2021; Qi et al., 2019). While energy is critical for economic development 
and meeting basic needs, increasing dependence on non-renewable resources 
threatens ecological sustainability (Danish et al., 2020; Khan et al., 2022).

3. Effects of Urbanization Dynamics on Green Energy Demand

Urbanization, along with economic growth and population growth, leads 
to a significant increase in energy consumption. Today, the shift of cities 
towards sustainable energy policies has become one of the main dynamics 
driving the demand for green energy. Increasing green energy use in cities 
has both environmental and economic implications.

The urbanization process is directly related to infrastructure expansion 
and industrialization. Large-scale industrial facilities, transportation systems, 
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and housing projects increase energy demand and carbon emissions. For this 
reason, many city governments are promoting renewable energy sources by 
reducing fossil fuel dependency. For example, clean energy sources such as 
solar and wind energy offer an alternative solution, especially in cities with 
high energy consumption (Sheffield and Sheffield, 2021). However, within 
the scope of green energy policies, smart city technologies to increase energy 
efficiency are also increasingly being adopted. Smart grids, energy storage 
solutions, and digital monitoring systems help cities achieve sustainability in 
energy consumption (Gevorkian, 2022).

The demand for green energy is also closely linked to the transformation 
of urban transportation systems. Encouraging the use of electric vehicles, 
running public transportation systems on renewable energy, and expanding 
bicycle lanes contribute to achieving sustainability in energy consumption 
(Staffell and Green, 2021). In addition, urban transformation projects and 
green buildings encourage the use of renewable energy while reducing the 
energy demand of cities. In particular, buildings with LEED (Leadership 
in Energy and Environmental Design) certification stand out in terms of 
low carbon emissions and energy efficiency (Smith, 2023). In addition, 
architectural innovations such as passive design techniques, green roofs, 
and vertical gardens also increase energy efficiency in urban areas. However, 
the green energy transition also faces some structural challenges. First, the 
integration of renewable energy sources within the city can be costly. Although 
solar panels and wind turbines have high installation costs, they reduce energy 
costs in the long run (Elliott, 2020). In addition, identifying suitable areas 
for renewable energy investments in urban planning is a critical process. In 
cities with high population density, it can be difficult to find enough space 
for solar and wind energy facilities that require large areas. Therefore, local 
governments must consider urban density, land use policies, and energy supply 
security in energy planning (Powell, 2021).

Social factors also play an important role in the transition to green energy. 
The awareness and attitude of urban residents towards renewable energy 
directly affect the pace of green energy adoption. Education campaigns, 
incentive programs, and regulatory policies can help individuals and businesses 
increase their use of green energy. For example, some cities provide tax breaks 
and subsidies to encourage renewable energy investments (Johnston, 2022). 
In addition, the integration of renewable energy sources into the distribution 
system is also directly linked to urbanization. Smart energy management systems 
play a critical role in balancing energy production and consumption. Smart 
meters and energy management platforms used in cities increase efficiency by 
optimizing energy demand. The use of energy storage technologies is becoming 
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increasingly widespread, especially in large metropolitan areas, to address 
imbalances between renewable energy production and consumption. In this 
context, lithium-ion batteries and hydrogen fuel cells stand out as important 
tools to ensure the energy security of cities. On the other hand, the concept 
of energy justice in cities is increasingly being discussed. The lack of equitable 
access to renewable energy due to socioeconomic differences can increase 
energy poverty in cities. Difficulties in accessing energy in low-income areas 
are another important factor that local governments should consider when 
formulating sustainable energy policies. Increasing subsidies and supporting 
community-based solutions such as energy cooperatives are needed to make 
green energy accessible to all.

Urbanization dynamics are one of the important factors that both drive 
and shape green energy demand. For cities to realize sustainable energy 
transformation, strategic planning is required in a wide range of areas, from 
infrastructure investments to urban transportation policies. The cooperation 
of local governments and the private sector is one of the most important 
factors accelerating the integration of green energy into urban life. In addition, 
raising social awareness stands out as one of the critical factors determining 
the success of green energy transformation. Ensuring the wider adoption of 
renewable energy sources while planning the long-term energy strategies of 
cities is of great importance for both economic development and environmental 
sustainability.

4. Discussion 

Urbanization is a process that accelerates economic growth, population 
growth, and technological developments, and radically changes the structure of 
modern societies. The process of urbanization, together with industrialization 
and transformations in the service sector, is attracting more people to urban 
centers around the world and increasing the population density of large cities. 
However, this transformation has led to a sharp increase in energy demand, 
posing major challenges for environmental sustainability. Since traditional 
energy systems are heavily dependent on fossil fuels, accelerating urbanization 
is leading to increased global carbon emissions and environmental degradation. 
In this context, the urbanization process needs to be aligned with sustainable 
energy policies. Green energy-based solutions are emerging as a critical strategy 
to ensure the sustainability of cities, reduce carbon emissions, and increase 
energy security. Renewable energy sources, especially energy generation based 
on low-carbon technologies such as solar, wind, biomass, and hydropower, 
help cities minimize their environmental impact. However, a successful green 
energy transition requires comprehensive planning and the implementation of 
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multifaceted policies. While the green energy transition offers many advantages, 
it also faces some structural and economic challenges. These challenges can 
be summarized as follows:

	• High Initial Costs: The implementation of renewable energy projects 
requires high initial costs compared to traditional fossil fuel-based 
power generation. In particular, infrastructure investments such as 
solar panels, wind turbines, and energy storage technologies require 
large-scale capital.

	• Integration with Existing Urban Structures: Cities’ existing energy 
infrastructures are largely based on fossil fuel systems, making renewable 
energy integration difficult. This can make new energy projects time-
consuming and costly.

	• Energy Storage and Distribution Issues: Green energy sources do 
not inherently provide continuous and stable energy production (e.g., 
the sun does not shine at night, or the wind does not blow constantly), 
which increases the need for energy storage technologies. Adapting 
grid infrastructure to these changes requires significant engineering 
and planning in terms of energy management.

	• Socioeconomic Barriers: The lack of equal opportunities for different 
segments of society to access renewable energy poses a significant 
challenge to energy justice. Incentive mechanisms and public support 
should ensure access to green energy systems for low-income groups.

The following strategies should be implemented for sustainable urbanization 
and the successful integration of green energy systems:

	• Integrated Energy Management with Smart City Technologies. Smart 
city technologies can increase the energy efficiency of cities by optimizing 
energy consumption. Smart grids can balance supply and demand by 
monitoring energy production and consumption in real time. Smart 
meters and energy management systems can help consumers control 
their energy consumption while enabling utilities to operate more 
efficiently.

	• Making Transportation Green Energy Sensitive Urban transportation 
systems account for a large share of energy consumption. Therefore, 
public transportation systems must be designed to run on renewable 
energy. Practices such as electric buses, bicycle lanes, walkable city 
models, and public transportation incentives can contribute to the green 
energy transition by reducing fossil fuel consumption.
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	• Green Building Practices and Energy-Efficient Urban Planning. One 
of the most effective ways to reduce the energy consumption of cities 
is to increase the energy efficiency of buildings. Certification systems 
such as LEED (Leadership in Energy and Environmental Design) and 
BREEAM encourage the construction of energy-efficient buildings. 
Passive design techniques, the use of solar energy, green roofs, and 
vertical gardens can minimize energy consumption in urban areas.

	• Increasing Renewable Energy Generation Capacity in Cities. Integrating 
renewable energy generation systems such as solar panels and wind 
turbines in various parts of cities can help cities produce their own 
energy and reduce their dependence on foreign energy. In cooperation 
with municipalities and the private sector, renewable energy investments 
within cities should be encouraged.

	• Ensuring Energy Justice and Increasing Social Participation. The 
transition to green energy needs to be carried out in a socially just 
manner. Government subsidies, energy cooperatives, and community-
based renewable energy projects should be promoted to ensure access 
to energy for low-income groups.

In conclusion, the transition to green energy systems has become an inevitable 
necessity for urbanization to achieve a sustainable structure. However, this 
transformation is not only a technical change but also a multifaceted process 
involving economic, social, and political dimensions. The relationship between 
urbanization and green energy is one of the most important elements that 
will shape the cities of the future.

In the coming years, more radical changes are expected in the energy 
policies of cities. Increasing investments in green energy, expanding smart 
city technologies, and raising public awareness are critical for sustainable 
urbanization.

In the long run, urban planning strategies based on renewable energy 
can serve as a driver of economic growth while ensuring environmental 
sustainability. In the fight against global climate change, cities’ orientation 
towards innovative and low-carbon energy solutions will be one of the 
cornerstones of sustainable development worldwide.

In this context, the integration of urbanization policies with renewable 
energy will lead to more resilient, livable, and sustainable cities. In this process, 
academic studies, public policies, and private-sector collaborations will play 
a critical role.
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