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A B S T R A C T 

The investigation delves into the examination of ecological challenges, 

including atmospheric contamination, planetary warming, and the extinction 

of plant and animal life, as potential threats to the sustainability of global 

development and the stable operation of the world's energy infrastructure. It 

analyzes the fluctuations in carbon dioxide emissions across various global 

regions from 2000 to 2022, as well as the composition of sources 

contributing to greenhouse gas emissions in 2022. The paper explores the 

urgent need for a shift towards renewable energy sources to facilitate the 

attainment of global sustainable development. 
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1. INTRODUCTION 
 

The 21st century witnesses the ascent of environmental 

concerns to a prominent position within the global 

economic landscape. The influence of ecological issues 

on the global economy is increasingly evident in 

contemporary times. The Paris Climate Accord, ratified 

in 2015, outlines long-term objectives for all nations: to 

substantially curtail global greenhouse gas emissions 

with the aim of limiting the global temperature increase 

within this century to 2 degrees Celsius, while 

simultaneously striving for a more ambitious target of 1.5 

degrees (Gambhir et al., 2023).  

Despite these efforts, the global community has yet to 

achieve a unified consensus on environmental protection 

matters. Industry has emerged as a driving force behind 

economic growth in numerous countries, propelling them 

towards high rates of economic development through the 

extensive consumption of energy resources, primarily 

traditional sources. In contrast, post-industrial nations 

have adopted policies focused on enhancing energy 

efficiency and conservation, thereby moderating the 

growth rates of industrial production and shifting the 

emphasis of consumption towards renewable energy 

sources.  

The objective of this research is to uncover potential risks 

to the evolution of the global energy infrastructure that 

may serve as catalysts for the acceleration of energy 

transition initiatives. 

 

 

2. LITERATURE REVIEW 
 

A substantial volume of domestic and international 

research has been dedicated to the exploration of 

environmental challenges and their influence on 

economic development. Notable contributions include 

those of Aleksandrova (2022), Kaplyuk and Skvortsova 

(2022), Lagutenkov and Rodionov   (2022), Ivanova 

(2023) and others. The transition of the global energy 
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sector towards renewable energy sources has been a 

subject of investigation by authors such as Chekanova 

(2022), Shvedova (2022), Vilisov (2022), Khangulyeva 

(2023), Korshunov (2023), Kuznetsov (2023) and others. 

The aforementioned research has illuminated the intricate 

interplay between environmental factors and economic 

growth. A salient facet of this discourse is the increasing 

recognition of climate change as a significant driver of 

economic instability. This phenomenon can manifest in 

various forms, such as extreme weather events, natural 

disasters, and resource scarcity. 

Moreover, the depletion of natural resources, particularly 

fossil fuels, poses a considerable threat to sustainable 

development. This trend necessitates the adoption of 

innovative technological solutions and policy 

frameworks aimed at promoting energy efficiency and 

the transition to renewable energy sources. 

The nexus between environmental degradation and social 

equity is another critical area of inquiry. Environmental 

injustices, such as pollution and hazardous waste 

exposure, often disproportionately affect marginalized 

communities. Addressing these disparities requires a 

holistic approach that integrates environmental concerns 

with social justice considerations. 

A pivotal aspect of this transition is the development and 

deployment of clean energy technologies. Solar, wind, 

and hydroelectric power have emerged as promising 

alternatives to fossil fuels. Additionally, advancements in 

energy storage technologies, such as batteries, are 

essential for ensuring a reliable and resilient energy 

supply. 

The exploration of environmental challenges and their 

implications for economic development is a multifaceted 

endeavor. By synthesizing insights from diverse fields of 

study, such as economics, ecology, and social sciences, 

researchers can contribute to the development of 

sustainable and equitable solutions for the future. 

 

 

3. DISCUSSION AND ANALYSIS 

 
The gradual phasing out of hydrocarbons in favor of 

"clean" energy sources, a process known as the energy 

transition, has gained widespread acceptance, even 

among the most ardent skeptics (Kaplyuk & Skvortsova, 

2022). Companies and nations alike are accelerating their 

efforts to develop strategies aimed at reducing the 

production and consumption of traditional energy 

sources, while simultaneously increasing investments in 

solar and wind power generation, hydrogen technologies, 

and other renewable energy solutions. 

However, the current global energy system poses 

significant environmental risks, despite the ongoing 

pursuit of a "green" economy. These threats can be 

categorized as follows: 

Firstly, the energy crisis has led to instability and 

substantial price increases for energy sources, 

particularly natural gas in European markets. The 

potential for further supply disruptions remains a 

persistent concern. 

Secondly, the rapid and often chaotic nature of energy 

transition initiatives can result in policy inconsistencies 

and misalignments between energy supply and demand 

(Kuznetsov, 2023). 

Thirdly, the impacts of climate change pose significant 

risks to economies, particularly those heavily reliant on 

fossil fuels. Mitigating climate change necessitates a 

comprehensive suite of economic policies. 

Fourthly, extreme weather events and water scarcity 

exacerbate the challenges faced by the energy sector. 

These threats underscore the imperative for a balanced 

approach that ensures a reliable energy supply while 

advancing the transition to a sustainable and 

environmentally friendly energy future for the global 

economy. 

The ongoing loss of natural habitats, such as forests, has 

emerged as a systemic threat to global economic stability. 

Over the past decade, the production of just seven 

agricultural commodities—cattle, oil palm, soy, cocoa, 

rubber, coffee, and wood fiber—has accounted for 26% 

of global tree cover loss (United Nations, 2023). 

Biodiversity loss, driven by human activities, poses a 

fundamental threat to the global economy. 

Approximately 80% of threatened species are adversely 

affected by economic activities. 

Environmental pollution, responsible for 9 million 

premature deaths annually, imposes an estimated $4.6 

trillion economic cost on the global economy each year—

a figure comparable to the combined GDP of the United 

Kingdom, Canada, and Argentina. Climate change is 

projected to cause an additional 250,000 deaths per year 

between 2030 and 2050 due to malnutrition, malaria, 

diarrhea, and heat stress. Currently, 3.6 billion 

individuals reside in areas highly vulnerable to the 

impacts of climate change (World Economic Forum, 

2024). 

As of 2022, 2.8 billion people worldwide were exposed 

to hazardous levels of air pollution. Countries with the 

highest PM2.5 concentrations include Bangladesh, 

Pakistan, India, and Mongolia (World Economic Forum, 

2024). 

 

 
Figure 1. Dynamics of CO2 emissions by regions of the 

world for 2000-2022, million tons of CO2 (Our World in 

Data, 2024) 

 

While the average annual number of global oil spills has 

decreased in recent decades, significant spills continue to 

occur. The largest oil spill since 1967 was the Gulf War 

oil spill in 1991 (World Economic Forum, 2024). 
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In 2021, plastic was identified as the primary type of litter 

found in oceans worldwide, contributing significantly to 

marine pollution. 

Between 2015 and 2019, land degradation affected 

various regions globally, with a substantial proportion of 

degraded land recorded worldwide (World Economic 

Forum, 2024). 

Greenhouse gas emissions, as depicted in Figure 1, have 

a significant negative impact on the global environment, 

including contributing to global warming. 

Industrial enterprises and other economic entities that 

utilize and consume natural resources such as oil, coal, 

and natural gas are primary sources of CO2 emissions 

(Figure 2). 

 
Figure 2. Diagram of CO2 emission sources by 

energy type for 2022 (Our World in Data, 2024) 

 

The 2023 Global Risks Report published by the World 

Economic Forum identifies climate failure as the most 

significant risk for the coming decade. This report 

underscores that all six environmental risks, including 

biodiversity loss and ecosystem degradation, are among 

the top ten risks for the next ten years (World Economic 

Forum, 2024). 

These statistical findings illuminate the substantial 

environmental threats that nations worldwide confront as 

they transition towards a greener economy. Despite 

notable advancements, significant challenges remain in 

mitigating the environmental impact of energy systems. 

Addressing these challenges necessitates concerted 

global efforts to ensure both economic stability and 

environmental sustainability (Shvedova, 2022). 

The imperative to transition towards a sustainable energy 

paradigm is increasingly evident. The escalating 

environmental challenges, coupled with the growing 

demand for energy, necessitate a fundamental shift in 

energy production and consumption patterns. This 

transition involves a complex interplay of technological 

advancements, policy frameworks, and societal 

behaviors. 

A pivotal aspect of this transition is the decarbonization 

of the energy sector. This entails a reduction in 

greenhouse gas emissions, particularly carbon dioxide, 

which is primarily released from the combustion of fossil 

fuels. To achieve this, a diverse range of renewable 

energy sources, such as solar, wind, hydro, and 

geothermal power, must be harnessed and scaled up. 

Additionally, energy efficiency measures, including 

improved building insulation and the adoption of energy-

efficient technologies, play a crucial role in reducing 

energy consumption and associated emissions. 

The integration of renewable energy sources into the 

existing energy grid presents significant technical 

challenges. Intermittency, the variability in energy output 

from renewable sources like solar and wind, requires 

innovative solutions such as energy storage technologies 

and advanced grid management systems. Furthermore, 

the development of a robust and resilient energy 

infrastructure is essential to ensure a reliable and secure 

energy supply. 

The economic implications of the energy transition are 

multifaceted. While the transition may involve 

substantial upfront investments, it also offers significant 

long-term economic benefits. Renewable energy 

industries can create new jobs and stimulate economic 

growth. Moreover, reduced reliance on fossil fuels can 

enhance energy security and reduce exposure to volatile 

global energy markets. 

The social and political dimensions of the energy 

transition are equally important. Public awareness and 

engagement are crucial for fostering support for 

renewable energy initiatives. Effective communication 

strategies can help dispel misconceptions and promote 

the benefits of clean energy. Additionally, supportive 

policies and regulations are necessary to incentivize 

investment in renewable energy and accelerate the 

transition process. 

 

 

4.  MAJOR FINDINGS AND OUTCOMES 
 

The imperative for a rapid energy transition is 

underscored by the confluence of geopolitical tensions, 

climate change, and the depletion of fossil fuel reserves. 

A diverse energy mix, incorporating renewable energy 

sources such as solar, wind, and hydro power, can 

mitigate reliance on fossil fuels and enhance energy 

security. Moreover, the integration of advanced energy 

storage technologies and smart grid infrastructure is 

paramount for optimizing energy utilization and ensuring 

a seamless transition. The potential benefits of such a 

transformation are manifold, encompassing reduced 

greenhouse gas emissions, improved air quality, and 

enhanced economic competitiveness. However, 

significant challenges, including substantial upfront 

investment costs and technological limitations, must be 

addressed to facilitate a successful transition. 

The intricate interplay of geopolitical factors, 

environmental concerns, and technological 

advancements has rendered global energy systems 

increasingly vulnerable. A reliance on finite fossil fuel 

resources exposes nations to supply disruptions, price 

volatility, and geopolitical tensions. The imperative to 

diversify energy sources and enhance energy security has 

never been more pronounced. 

The escalating threat of climate change necessitates a 

radical departure from fossil fuel-intensive energy 

systems. A transition to renewable energy sources, such 

as solar, wind, and hydro power, offers a promising 

pathway towards a sustainable and resilient energy 

future. Such a shift can mitigate greenhouse gas 
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emissions, reduce air pollution, and enhance energy 

independence.    

Technological advancements are pivotal in accelerating 

the energy transition. Innovations in energy storage 

technologies, such as batteries and hydrogen, can 

facilitate the integration of intermittent renewable energy 

sources into the grid. Furthermore, advancements in 

smart grid technologies can optimize energy distribution 

and enhance grid resilience.    

The energy transition presents significant economic 

opportunities, including job creation in renewable energy 

sectors, the development of new industries, and the 

stimulation of technological innovation. However, the 

transition may also pose economic challenges, such as 

the potential job losses in traditional fossil fuel industries 

and the need for substantial investments in renewable 

energy infrastructure.    

Effective policy and regulatory frameworks are essential 

to incentivize investments in renewable energy, promote 

energy efficiency, and facilitate the integration of new 

technologies. Governments must establish supportive 

policies, such as feed-in tariffs, tax incentives, and 

carbon pricing mechanisms, to accelerate the energy 

transition.    

The global nature of climate change and energy security 

necessitates international cooperation. Collaborative 

efforts between nations can facilitate technology sharing, 

knowledge exchange, and the development of global 

standards for renewable energy technologies. Such 

cooperation is crucial for addressing the complex 

challenges associated with the energy transition and 

ensuring a sustainable future for all. 

The energy transition has the potential to significantly 

impact societies and environments. The deployment of 

renewable energy projects can lead to land use changes, 

biodiversity loss, and visual impacts. However, careful 

planning and mitigation measures can minimize these 

negative effects. Additionally, the energy transition can 

create new job opportunities, reduce air pollution, and 

improve public health. 

The energy transition is reshaping the global geopolitical 

landscape. Countries with abundant renewable energy 

resources may gain strategic advantages, while those 

heavily reliant on fossil fuels may face economic and 

geopolitical challenges. The competition for critical 

minerals and materials, such as lithium and cobalt, is 

intensifying, leading to geopolitical tensions and supply 

chain vulnerabilities. 

Public perception and behavior play a crucial role in the 

success of the energy transition. Educating the public 

about the benefits of renewable energy, addressing 

concerns about energy affordability, and promoting 

energy efficiency measures can significantly accelerate 

the transition. Additionally, consumer choices, such as 

purchasing electric vehicles or installing solar panels, can 

have a collective impact on the energy landscape. 

The global economic landscape is undergoing a period of 

significant transformation, marked by shifts in national 

development strategies and a transition towards a novel 

system of international economic relations. The 

geographic redistribution of economic growth towards 

Asia has necessitated a corresponding realignment of 

energy transport flows to align with the most lucrative 

markets. The enhanced role of Asian nations within both 

the global economy and energy sector has intensified 

competition for markets, technologies, and energy 

resources. In contrast, post-industrial countries, 

characterized by lower economic growth rates, are 

striving to maintain their leading positions (Vilisov, 

2022). 

While the energy transition is frequently discussed in the 

context of mitigating global warming and reducing 

greenhouse gas emissions, the technological, social, 

geopolitical, investment, and environmental 

ramifications of this transition remain incompletely 

assessed and may potentially offset its positive impacts. 

On a positive note, progress has been made in reducing 

energy intensity. If current trends in final energy 

consumption and GDP persist, a 45% reduction in energy 

intensity is projected to be achieved by 2035. 

Furthermore, efforts are underway to double the share of 

modern renewable energy in the energy mix by 2030 

compared to 2010 levels (World Economic Forum, 

2024). 

The momentum previously observed in areas such as 

maternal health, child mortality, immunization, primary 

education, electrification, economic growth, fossil fuel 

management, and mortality reduction has recently 

stagnated or decelerated in several countries (Lagutenkov 

& Rodionov, 2022). 

This deceleration is attributed to a confluence of 

overlapping crises, including the persistent pandemic, 

rapid societal changes, escalating living costs, global 

environmental and economic shocks, and local and 

international conflicts, disasters, and transitions. These 

interconnected crises amplify each other across 

environmental, economic, and social domains. 

Addressing these multifaceted challenges is crucial for 

achieving the 2030 Agenda. 

Climate change indirectly impacts supply chains, 

markets, and resource distribution. Extreme weather 

events and climate-related phenomena pose 

transboundary risks to water, energy, and food systems. 

For instance, climate change-induced alterations in 

transboundary fish populations and geopolitical tensions 

are exacerbating water scarcity, threatening food 

security, disrupting ecosystems, harming biodiversity, 

undermining livelihoods, and contributing to 

environmental degradation. These factors can amplify 

the potential for ideological extremism and exacerbate 

conflicts (Aleksandrova, 2022). 

Conversely, economic and transboundary human 

interactions can generate positive synergies. Integrated 

progress towards the Sustainable Development Goals can 

facilitate recovery from crises and mitigate future 

systemic risks. 

Well-managed migration can contribute to poverty 

reduction and inequality alleviation, thereby advancing 

sustainable development. As of mid-2020, over 281 

million individuals were international migrants, and in 
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2021, 38 million were newly displaced internally. Safe, 

orderly, and regular migration can have a positive impact 

on development at all levels. 

Remittances constitute a vital financial lifeline for 

families and communities. Despite the COVID-19 

pandemic, remittances remained robust, reaching $605 

billion in 2021, surpassing foreign direct investment and 

official aid in low- and middle-income countries, 

excluding China (Korshunov, 2023). This financial 

influx empowers individuals to improve their living 

standards. Migrant workers, including healthcare 

professionals, have played a crucial role in supporting 

economies during the pandemic. 

Various regional initiatives aim to align migration with 

sustainable development goals. For example, Serbian 

municipal youth departments in rural towns offer 

technical training, connecting young people with local 

businesses for educational and employment 

opportunities. Morocco provides psychosocial support 

and healthcare services to vulnerable women and 

children, including irregular migrants. Ecuador's 

municipal government has established an online 

marketplace, job banks, co-working spaces, and is 

training local companies in inclusive recruitment 

practices (Chekanova, 2022). With appropriate 

strategies, migration can benefit both migrants and the 

societies they join or leave behind. Expanding and 

securing regular migration routes, as well as streamlining 

immigration processes, can help reduce inequalities in 

travel and immigration. Improving data collection and 

measurement capabilities for migration within the 

framework of the Sustainable Development Goals is 

essential for a better understanding of mobile 

populations, who are often overlooked in official 

statistics (Ivanova, 2023). 

 

 

5. CONCLUSION 

 
The urgent need to address climate change cannot be 

overstated. Fossil fuels, our primary energy source, 

release substantial quantities of greenhouse gases into the 

atmosphere, contributing to global warming, sea-level 

rise, and extreme weather events. The adoption of 

renewable energy sources, such as solar, wind, and 

hydropower, can significantly reduce our carbon 

footprint. These clean alternatives emit negligible 

greenhouse gas emissions, facilitating the achievement of 

emissions reduction targets and safeguarding the planet 

for future generations. 

Air pollution resulting from the combustion of fossil 

fuels poses a serious threat to human health, contributing 

to respiratory diseases, heart disease, and premature 

mortality. The transition to cleaner energy sources not 

only improves air quality but also preserves ecosystems 

and biodiversity. By embracing renewable energy, we 

can create a healthier environment, reduce healthcare 

costs, and secure a sustainable future for all living beings. 

Therefore, the energy transition is not merely an option 

but an imperative. Our planet confronts unprecedented 

environmental challenges, ranging from climate change 

to air pollution. By transitioning to renewable energy, we 

can mitigate these risks, protect human health, and 

preserve the delicate balance of ecosystems. A collective 

commitment to this transition is essential for the well-

being of our planet and future generations. 

The future of energy is likely to be characterized by a 

diverse mix of renewable and low-carbon technologies. 

As technological advancements continue, the cost of 

renewable energy is declining, making it increasingly 

competitive with fossil fuels. The integration of energy 

storage technologies, such as batteries and hydrogen, will 

further enhance the flexibility and reliability of 

renewable energy systems. The energy transition is a 

complex and multifaceted challenge, but it is essential for 

addressing climate change and ensuring a sustainable 

future for generations to come. 
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